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A&gaa  Bay  on,  Florida,  report  of  examination  of  bar  at  month  of 

Alaska,  estimate  for  support  of  natiye  inhabitants  of 

statement  relative  to  allowance  of  jnrors  and  witnesses  in  .... 

Alexander,  estate  of  Thomas,  report  on  allowance  of  claim  of 

Allegheny  River,  report  of  examination  for  lock  and  dam  on,  in  Penn- 
sylvania   , 

report  of  examination  for  lock  and  dam  on,  between 

ferentum  and  Herr  Island  dams 

report  of  examination  of,  from  Olean,  N.  Y.,  to  War- 


ren, Pa 


Allonez  Bay,  Wisconsin,  report  of  examination 

Alsea  Hiver,  Oregon,  report  of  examination  of  inner  navigation  of  ..., 

Ahriso  Slough,  Califonuau  report  on  examiaatton  of 

American  Sagaar  fiefiners'  Company,  reports  of  drawbacks  allowed  to  , 

ABtietuB,  estimate  for  battle  fines  and  tablets  at 

Appomattox  River,  Virginia,  report  of  examination  of 
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Appropriations,  nnnnal  Book  of  Estimates  of 

estimate  of  tleficieucies  in 

supplemental  deficiency  estimates  of 

Army,  annual  report  of  Inspector- General  of  the 

statement  of  expenditures  of  the  appropriation  for  contingent 

expenses  of  the  military  establislimcnt 

communications  from  officers  at  Fort  Sill  relative  to  retiring  in. 

relative  to  rank  of  certain  retired  officers  of  the 

estimates  for  buildings  at  Atlantic  and  Gulf  posts 

relating  to  bill  (S.  2699)  for  brevets  in 

letter  of  Secretary  of  War  relative  to  detail  of  officors  of,  with 

the  militia 

accounts  of  disbursing  officers  of  the 

Attorney-General : 
Communications  from — 

Claims,  report  on  war 

Judgments,  rex)ort  on,  rendered,  since  July  12,  1^92 

Bagaduco  River,  Me.,  report  on,  survey 

Bain,  William  E.  and  Mary  E.,  report  "on  allowance  of  claim 

Barnegat  Inlet,  New  Jersey,  report  of  examination  of .  ^ 

Bayous,  Black  and  Ten'oboue,  Louisialia,  rei)ort  of  preliminary  exami- 
nation of 

Beaufort,  N.  C,  report  of  preliminary  examination  of  breakwater  at  . 

Belle  River,  Michigan,  report  of  preliminary  examination  of 

Berrians  Creek,  Long  Island,  New  York,  report  of  examination  of 

Big  Sandy  River,  Kentucky,  report  of  examination  of 

Black  Walnut  Harbor,  Maryland,  report  of  examination  of,  at  mouth 

of  Great  Choptank  River 

.Board  of  Ordnance  and  Fortili cations,  rcjiort  of  {see  aUo  War  Depart- 
ment)   

Bowen,  T.  C,  estimate  to  pay 

Brazos  River,  Texas,  report  of  preliminary  examination  of,  from  mouth 

to  town  of  Richmond I 

Brevets.     (5e«Army.) 

Calumet  Harbor,  on  Lake  Winnebago,  Wisconsin,  roi)ort  of  examina- 
tion of 

Cai)e  Canaveral,  Florida,  report  of  examination  of  harbor  of 

Census  Office,  report  relative  to  refusal  of  refiners  to  answer  questions 


Vol. 


of 


Chelsea  River,  Massachusetts,  report  of  examination  of » 

Chetco  River,  Oregon,  report  of  examination  of 

Chilean  Claims  Commission,  estimates  for  expenses,  etc 

Chippewa  Indian  lands,  relative  to  use  of  certain,  for  rescrvoirc 

Civil  service,  report  of  Commission,  1892.    Report  1,  Part  8 

rei)ort  on  extensions  of  law  of  in  Post-Ofnce  Department. 

Civil  Ser\'ice  Commission,  estimates  for  traveling  expenses  of 

Civilian  engineers,  statement  showing  names  and  residence  of  those 

employed  in  river  and  harbor  work 

Claims,  list  of,  allowed  by  accounting  officers  of  the  Treasury 

list  of,  allowed  under  act  of  July  4,  1864 

list  of,  allowed  bjr  accounting  officers  of  the  Treasury 

report  on  war  claims  pending  before  Department  of  Justice. . . 

report  on  war  claims  pending  before  War  Department 

report  on  war  claims  pending  in  Navy  Department 

statement  of  war  claims  ponding  in  Treasury  Department 

Coast  Survey.    See  United  States  Coast  and  Geodetic  Survey. 

Commerce  and  navigation,  annual  report  on 

Commercial  relations  of  the  United  States  with  foreign  countries, 

1891-1892  

Commissioner  of  Internal  Revenue,  annual  report  of 

Comptroller  of  the  Currency,  report  of,  part  1 

part  2  (batik  statements) 

Cooper  Creek,  Now  Jersey,  report  of  examination  of 

Coos  River,  Oregon,  report  of  examination  of 

Court  of  Claims,  list  oi  judgments 

Courth  of  United  Stati;s,  additional  deficiency  estimates  for 

Crescent  City,  Cal.,  report  of  examination  of  harbor  of 

Current  River,  Arkansas,  report  of  preliminary  examination  of 
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Subject. 


Cttstoma  duties^  annual  report  on  refunds  of 

Costoms  service^  report  on  official  emoluments  of  officers  in 

report  on  payments  to  informers  and  seizing  officei-s  . 

relative  to  payment  of  certain  notarial  fees  in  the 

estimate  for  defraying  expenses  of  collecting  revenues 

from 

Deficiencie«.    (See  Appropriations.) 

Delaware  Breakwater  quarantine  station.    (See  Quarantine  service.) 

Deunia  Creek,  New  Jersey^  report  on  examination  of 

Department  of  Justice,  estimates  of  deficiencies  in  appropriations  to 

pay  special  assistant  attorneys 

Btat<mient  relative  to  claims  of  certain  legal 

counsel  for 

report  on  claims  pending  before 

deficiency  estimates  for 

District  of  Columbia,  annual  report  of  Commissioners  of 

deficiency  estimates  on  account  of  assessments  in. 
estimate  for  widening  and  extending  alleys  in  . . 

deficiency  estimates  lor  militia  of 

report  of  superintendent  of  cliaritios 

Duck  River,  Tennessee,  report  of  examination  of 

Duluth  Uarbor,  Minnesota,  report  of  investigation  of  ownership  of 

ground  at 

Dunkirk  Harbor,  New  York,  report  of  examination  of 

Durham's  Estuary,  North  Carolina,  report  of  examination  of 

East  Boston  Channel,  Massachusetts,  report  of  examination  of 

Educational  report : 

Vol.  5,  part  1 

Vol.  5,  part  2 

Embarras  Kiver,  Illinois,  report  of  preliminary  examination  of 

Emory  River,  Tennessee,  report  of  examination  of,  from  mouth  to  llar- 
riman /. 


En^neers,  report  of  Chief  of  (all  in  vols.  3, 4, 5^  6, 7) 

Estimates  of  appropriation  for  fiscal  year  ending  June  80, 1894 

Evansville,  IncL,  report  of  examination  of  harbor  at 

Everett  Harbor,  Washington,  report  of  examination  of 

Febnet,  M.  C,  estimate  to  pay 

Fcrnandina,  Fla.,  information  relating  to  port  of 

Finances,  annual  report  on 

Foreign  mails.     {See  Postal  service.) 

Foreign  relations  (part  1  of  number  1) 

Fort  Leavenworth,  Kans.,  relative  to  the  appointment  of  clerk  at  mil- 
itary school  at 

Fort  Monroe,  Va.,  relative  to  appointment  of  clerk  at ; . 

Fort  Pond  Bay,  New  York,  report  of  preliminary  examination  of 

Fort  Rtley,  Kaus.,  estimate  for  cavalry  and  artillery  school  at 

Fonrcbe  Le  Fevre  River,  Arkansas,  report  of  the  preliminary  exami- 
nation of 

Fourthof  July  claims.   (/S^e«  Claims.) 

Fox  River,  Wiscousin,  report  of  examination  of 

Frenchs  Beach,  Maine,  report  of  examination  of 

Genoa  Indian  school,  Nebraska,  referrmg  to  amendment  to  ludian  ap- 
propriation relative  to 

Geological  Survey : 

Vol.  4,  part  1 

Vol.  4,  part  2 

Vol.  4,  part  3 

Deficiency  estimates  for 

Georges  River,  Maine,  report  of  examination  of 

Gloucester  Harbor,  Massachusetts,  report  on  survey  of  Vincent  Cove . . 

report  of    examination  of,    from 
Five  Pound  Island   to  head  of 
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Grand  Army  of  the  Republic,  report  on  expenditures  for  encampment 
at  Washington,  D.  C -- 
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Great  South  Bay,  New  York,  report  of  examination  of  channel  con- 
necting Freeport  wiUi 

Green  Bay,  Wisconsin,  report  of  examination 

Guthonlmrg  system.    (See  Liquor  traffic.) 

Hamburg  Bay,  Illinois,  re]K>rt  on  examination  of 

Hani uiond  Bay,  Lake  Huron,  Michigan,  report  of  examination  of 

Hastiugs  and  Dakota  Railway  Company,  relative  to  grant  to 

Hardys  Point,  below  Pembroke,  Me.,  report  of  examination  of  channel 


near 


Hart,  John  M.,  report  on  allowanco  of  elaim  of 

Hiwassee  River,  Tonneseee,  report  of  examination  of 

Homochitto  River,  Mississippi,  report  of  examination  of,  near  mouth, 
etc 


Houston,  J.  A.,  administratrix  report  on  allowance  of  claim  of 

Indian  agencios,  sale  of  property  at 

Indians,  Turtle  Mountain,  report  on  a^eement  with 

estimates  to  fulfill  treaties  with  Choctaw 

Indian  service,  annual  report  on  disbursements  for >. . . 

Interior  Department.     (Sec  also  Secretary  of  the  Interior.) 

annual  repoii;  on  contingent  expenditures  in 

Iron  and  steel,  report  on  tests  of,  1892  ^ 

Judgments,  report  on,  rendered  against  United  States  since  July  12, 

1892 

Kansas  River,  Kansas,  report  of  preliminary  examination  of 

Kathleen  (schooner),  estimate  to  pay  damages  to :'. .  . 

Kootinal  Kiver,  Ida^o,  report  of  examination  of,  near  Fry,  Idaho 

Lake  Pontchar train,  Louisiana,  report  of  examination  for  harbor  of  ref- 
uge on 

Larkin,  G.  T.,  relative  to  expenses  of 

Lewis  River,  Washington,  report  of  examination  of,  irom  its  mouth  to 

Spellah  Creek 

Licking  River,  Kentucky,  report  on  survey  of 

Life-Saving  Service,  estimate  for  site  at  Long  Branch 

Ldncolnville  Harbor,  Maine,  report  of  examination  of 

Liquor  traffic,  report  of  the  Guthenberg  system  of  regulating 

Little  Miami  Ri  ver,  Ohio,  report  of  examination  of 

Little  Wabash  Rivor,  Hlinois,  report  of  preliminary  examination  of 

Little  Wicomico  River,  Virginia,  report  of  preliminary  examination  of 

mouth  of 

Long  Branch  Life-Saving  Station.     (See  Life-Saving  Service.) 

Lynch  River,  South  Carolina,  roport  of  examination  of 

Mexico  Bay,  on  Lake  Ontario,  New  Tork^  report  of  examination  of... 

Merced  River,  California,  report  of  examination  of 

Milford  Haven,  Virginia,  report  of  examination  of  bar  at  moutii  of. . . 
Military  Academy.  West  Point,  relative  to  appointment  of  associate 

professor  of  matnematics  at 

Military  Establishment.    (See  Army.) 

Military  telegraphs,  estimates  for,  between  Fort  Ringgold  and  Fort 

Mcintosh 

Mispillion  and  Broadkiln  rivers,  Delaware,  rexM)rt  of  examination  for 

inland  waterway  between 

Missi8sii)pi  River  (near  Belle vne,  Iowa),  report  of  survey  of 

from  mouth  of  Iowa  Kiver  to  Burlington,  report  of 

examination  of 

Mitchell,  Pinkey  W.,  estimates  to  pay 

Moline  harbor,  Illinois,  report  of  examination  of 

Morattico  Creek,  Virginia,  report  of  examination  of 

Nantiooke  River,  Delaware,  report  of  examination  of 

Neponset  River,  Massachusetts,  report  of  examination  of 

National  Zoological  Park,  deficiency  estimate  for 

Navarro  River,  California,  report  on  examination  of  mouth  of 

Naval  review,  estimates  for  expenses  of 

Navy  Department,  annual  report  on  contingent  expenses 

annual  report  onemploy<te  in  the 
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Subject. 


Ravy  Department,  statement  of  war  olaima  pending  liefere 

Kecuea  Biver,  Texas,  report  of  preliminary  examination  of 

Nemadji  River,  Wise<»KBin,  report  on  examination 

NeBtnega  Riyer,  Oregon,  Tex>ort  of  examination  of,  aa  far  as  Woods  .. . 
New  OrleanB,  eomnranication  relative  to  additional  ol«rk  in  office  of 

assistant  treasurer  at  .• 

New  York  (city)  estimate  for  purchase  of  site  for  appraiser's  ware- 
house at 

New  York  Harbor,  report  of  examination  for  channel  to  connect  month 

of  Arthur  Kill  with : 

Nooksaek  River,  Washington,  report  of  examination  of 

North  Hero  Harbor,  Lake  Champlain,  New  York,  report  of  examina- 
tion of 

Norwalk  Harbor,  Connecticut,  report  of  examination  of 

Ohio  River,  report  of  survey  for  locks  and  dams  on,  in  Pennsylvania  . . 

report  of  survey  of,  near  Elizabethtown,  111 

River  (between  Ironton,  Ohio,  and  Gkiyan  River^  West  Virginia), 

report  of  examination  of 

rcxK>rt  of  preliminary  examination  of,  at  Cincinnati  and 

Covington 

Old  River,  California,  report  of  examination  of 

Ordnance  and  Fortification,  report  of  Board  of 

Owls  Head  Harbor,  Maine,  report  of  examination  of 

Pacific  railroads,  schedule  of  claims  of 

Paducah,  Ky.,  report  of  examination  of  harbor  and  marine  ways  to 

protect 

Pan-American  Medical  Congress,  estimate  of  appropriation  for  ex- 
penses of  

Parish  Creek,  Maryland,  report  of  examination  of  mouth  of 

Patapsco  River  at  Baltimore,  Md.,  report  of  examination  of 

Pensions,  deficiency  estimates  for  payment  of 

deficiency  estimate  for  investigation  of  x>en8ion  cases 

report  on  number  granted  between  July  1, 1893  and  January 

1,1893 

Peterslrurg,  Va.,  rei>ort  of  examination  of  harbor  at 

Pine  River,  Micnigan,  report  of  preliminary  examination  of 

Pocomoke  River,  Maryland,  report  of  examination  of,  near  Snow  HOI . 

Portland,  Me.,  report  of  examination  of  harbor  at 

estimate  for  repairs  of  U.  S.  marine  hospital  at 

Port  Royal,  S.  C,  estimate  of  appropriation  to  complete  officers  quar- 
ters at 

Postal  service,  annual  report  of  Postmaster^General  on 

deficiency  estimates  for 

supplemental  deficiency  estimates  for  the 

deficiency  estimates  for 

estimates  for  transportation  of  foreign  mails 

Postmaster-General : 
Communication  from — 

Annual  report  of 

Post-Office  Department — 
Letter  submitting  amendment  to  bill  making  appropriation  for  . . . 

Extensions  of  civil  service  law  in 

Tice,  George  H.,  relative  to  claim  of 

Letter  of  Postmaster-General,  submitting  amendment  to  bill  mak- 
ing appropriation  for 

Report  on  extension  of  civil  service  law  in 

Potohunk  River,  North  Carolina,  report  of  preliminaTy  examination 
of 


No.     Vol. 


Precious  metals,  report  on  product  of,  for  1892 

President  of  the  United  States : 
Communications  from — 

Annual  report  on  foreign  relations 

Liquor  traffic,  report  on  Guthenberg  system  of  regulating 

Toztle  Mountain  IndiaoBy  relative  U>  agreement  with 

World's  Columbian  Exposition,  report  of  Board  of  Mana^ment  of 

U.  8.  Government  exhibit 

annual  report  of  Commission,  etc  . 


244 

156 
49 
97 

171 

173 

77 
Z2 

112 
82 
45 

111 

121 

157 
18 
11 
87 

147 

107 

8 
106 

84 
187 
310 

245 

lis 

235 

94 

102 

212 

130 
148 
126 
195 
196 
182 


148 

223 
249 

215 

223 
249 

207 
247 


254 
229 

1 
211 


32 
30 
28 
28 

SO 

30 

28 

28 

28 
28 
28 
28 

28 

30^ 
28 
28 
28 
30 

28 

28 

28 
28 
30 
SO 

32 
28 
32 

28 
28 
30 

30 
30 
28 
30 
30 
30 


30 

30 
32 
30 

30 
32 

30 
32 


1 
32 
30 

22 
80 
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Subject. 


Pablic  buildings,  estimato  to  pay  assistant  custodians  and  janitors  of. 

relative  to  care  and  preservation  of 

relative  to  delay  in  erection  of 

Public  documents,  annual  report  on  sale  and  distribution  of,  by  Interior 

Department 

Public  grounds,  estimate  for  removal  of  snow  and  ice  from,  in  Wasb- 

ington,  D.  C 

PubUc  lands,  relative  to  purchase  of  records  of  Virginia  military  dis- 
trict  


Public  property,  statement  of  leases  of 

Pugct  Sound,  Washington,  estimate  of  appropriation  to  construct 

Quarantine  service,  estimate  of  appropriation  for 

relative  to  a])propriatiou  for  Delaware  Break- 
water stsition 

Raccoon  River,  Obio,  report  of  examination  of. 

Ready,  Thomas,  bill  for  relief  of 

Receipts  and  expenditures,  1890 

1889 

Rivers  and  barbers,  list  of  civilian  engineers  employed  in  work  on  . . . 
Survey  of.    {See  Secretary  of  War.) 

Rockland  Harbor,  Maine,  report  of  examination  of 

Rogue  River,  Oregon,  report  of  examination  of,  from  Grant's  Pass  to 

mouth 

Sabine  Lake,  Texas,  report  of  preliminary  examination  of  channel 

tbrous^h 

Sabine  River,  Louisiana,  report  of  preliminary  examination  of,  frpm 

^udduth's  Bluffs,  Texas,  to  Logansport,  La  . .« 1 . . 

St.  Jones  River,  Delaware,  report  of  examination  of 

St.  Louis,  request  tor  increase  of  force  in  office  of  assist.ant  treasurer  at 

St.  Marys  Falls  Canal,  rex)ort  relating  to  commerce  passing 

Saline  River,  Arkansas,  report  of  preliminary  examination  of 

San  Francisco. ^al.,  report  of  examination  of  entrance  to  harbor  at. . 

San  Joaquin  River,  Califomia,  report  of  examination  of 

San  Pedro  Bay^  report  of  examination  for  deep-water  harbor  at 

Santa  Monica  Bay,  report  of  examination  for  deep-water  harbor  at.. . 

Saugus  River,  Massacnusetts,  report  of  examination  of 

Savannah  River,  Georgia,  report  of  examination 

Seaford  Creek,  New  York,  report  of  examination  of 

Sebewaing  Rlver^  Michigan,  report  of  preliminary  examination  of 

Secretary  of  Agriculture : 
Communications  from — 

Annual  report  of 

Sugar,  rei)ort  on  expenditures  for  experiment  in  manufacture  of. . . 
Secretary  of  the  Interior: 
Communications  from — 
Annual  report  of— 

VoLl 

Vol.2 ^ 

Vol.3 

Educational  report — 

Vol.  5,  part  1 

Vol.  5,  part  2 

Genoa  Indian  8chool,relative  to  amendment  to  Indian  approx^riation 

bill  to  apply  to 

Geological  Survey — 

Vol.  4,  part  1 

Vol.  4,  part  2 

Vol.  4,  part  3 

Hastings  and  Dakota  Railway  Company,  relative  to  grant  to 

Indian  agencies,  relative  to  sale  of  property 

service,  annual  report  on  disbursements  for 

Interior  Department,  annual  report  on  contingent  expenditures  in. 
Pensions,  report  of,  granted  between  July  1, 1892,  and  January  1, 

1893 

Public  documents;  annual  report  on  distribution  and  sale  of,  by  .. . 


No. 


13 
184 
231 

14 

192 

71 
164 
131 
129 

179 
116 
200 
256 
228 
109 

105 

51 

120 

139 

U 

170 

134 

236 

90 

20 

41 

41 

98 

50 

38 

237 


Vol. 


251 


204 


188 
203 
239 
142 

245 
14 


28 
30 
32 

2S 


28 
30 
30 
30 

30 
28 
30 
33 
31 
30 

28 

28 

28 

30 
28 
30 
30 
32 
28 
28 
28 
28 
28 
28 
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32 


12 
13 
14 

18 
19 

30 

15 
16 
17 
30 
30 
32 
30 
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IX 


Subject. 


No. 


Vol. 


Secretary  of  the  Interior — Continued. 
Communications  from — Continued. 
Sngar  statistics,  relative  to  refusal  of  reHners  to  fumisli  to  Census 

Office 242 

Secretary  of  the  Navy — 
Communications  from — 

Annual  report  of 

Claims,  statement  of  war  claims  ponding  before  Navy  Department.  244 

Na^'y  Department,  annual  report  on  contingent  expenses 183 

annual  report  on  employes 197 

Secretary  of  the  Treasury : 
Communications  from^ — 

Statement  relative  to  allowance  to  witnesses  and  Jurors  iu 222 

Alaska,  estimates  for  support  of  native  inhabitants  of 189 

American  Sugar  Refining  Company,  report  on  dr  awb  acks  allowed  to .  149 

Antietam,  estimate  for  battle  linos  and  tablets  at 123 

Appraisers  warehouse.  New  York,  estimate  for  site 173 

Approi)riations,  annual  estimates  of,  to  June  30, 1894 5 

estimates  of  deficiencies  in 72 

Supplemental  estimates  of  deficiencies  in 161 

Army  posts,  estimate  for  buildings  at  Atlantic  and  Gulf  posts 154 

Chilean  Claims  Commission,  estimates  for  expenses,  etc.,  of. 152 

Civil  Service  Commission,  estimate  for  traveling  expenses  of 219 

Claims,  list  of  allowed  by  accounting  officers ^ 127 

list  ofj  allowed  by  accounting  officers 191 

list  allowed  under  act  of  July  4, 1864 190 

Coast  and  Geodetic  Survey,  statement  of  expenditures  on  account 

of 253 

Comptroller  of  Currency,  report  of,  first  part 

second  part,  bank  statement 

Counsel,  claims,  communications  relative  to  certain 193 

Court  of  Claims,  list  of  judgments 189 

Courts  of  United  States,  additional  deficiency  estimates  for 221 

Custodians  and  janitors,  estimate  of  appropnation  to  pay . : 13 

Customs  duties,  annual  report  on  refunds  of 202 

Customs  service,  report  on  official  emoluments  of  officers  in 177 

payments  to  informers  and  seizing  officers 178 

relative  to  payment  of  certain  notarial  fees,  etc . .  206 
estimate  of  expenses  to  defray  cost  of  collection 

of 220 

Department  of  Justice,  estimate  of  deficiency  in  appropriations  for 

paj  of  special  assistant  attorneys 135 

deficiency  estimates  for .* 218 

District  of  Columbia,  report  of  superintendent  of  charities  of 9 

deficiency  estimates  account  of  assessment 

of  real  property  in 209 

estimate  of  appropriation  for  widening  and 

extending  alleys 214 

militia,  estimate  of  deficiencies  in  approx)ri:i- 

tions  for 181 

Finances,  annual  report  on 2 

Fort  Riley,  Kans.,  estimate  for  cavalry  and  ligbt  artillery  school  at  159 

Geological^urvey.  deficiency  estimates  for 150 

Gun  and  mortar  platforms^  estimate  for  erection  of 167 

Houlton,  Me.,  relative  to  insufficiency  of  appropriation  for  public 

buUdingat 238 

Indians,  estimates  to  fulfill  treaties  with  Choctaws 141 

Kathleen  (schooner J,  estimate  to  pay  damages  to 160 

Larkin,  G.  T^  relative  to  expenses  of 132 

Life-Savinff-service,  relative  to  site  at  Lone  Branch 174 

Military  telegraphs,  estimate  for,  between  Fort  Ringgold  and  Foii; 

Mcintosh 165 

National  Zoological  Park,  deficiency  estimates  for 194 

Naval  review,  estimate  for  expenses  of 155 

New  Orleans,  communication  relative  to  additional  clerk  in  office 

of  assistant  treasurer  at 171 


32 


10 
32 
30 
30 


30 
30 
.30 
28 
30 
26 
26 
26 
30 
30 

"28 
30 


32 
24 
25 

'36 
30 
28 
30 
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23 
30 
30 
30 

32 

'36 
30 
30 
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Subject. 


Secretary  of  the  Treasury — Continued. 
Communications  from — Continued. 

Pacific  railroadiB,  schedule  of  elaims  of 

Pan-American  Medical  Congress;  estimate  of  appropriation  for 
expenses  of 

Pensions,  deficiency,  estimates  for 

Pensions,  deficiency,  estimates  for  investigation  of  pension  cases.. 

Portiand,  Me.,  estimate  for  repairs  of  United  States  Marine  Hos- 
pital at 

Port  Royal  naval  station,  estimate  for  additional  appropriations 
for  construction  of  officers'  quarters , 


Postal  service,  deficiency,  estimates  for 

supplemental  deficiency,  estimates  for 

estimates  for  transportation  of  foreign  mails  .j 

Public  buildings,  relative  to  care  and  preservation  of 

certain  information  sTbout  noncroction  of,  appro- 
priated for 

Public  grounds,  deficiency  estimate  for  care  of,  in  Washington, 

D.  C 

Puget  Sound  dr^^  dock,  estimate  of  appropriation  to  construct 

Quarantine  service,  estimate  of  deficiency  in  appropriations  for.. . 

relative  to  appropriation  for  station  at  Dela- 
ware Breakwater 

Receipts  and  expenditures,  schedule  of 

St.  Louis,  request  for  increase  of  force,  etc.,  in  of&ce  of  assistant 

treasurer  at 

Sheboygan,  Wis.,  statement  relative  to  public  building 

Shoshone  Agency,  estimate  for  substation  and  bridge  at 

Silver,  names  of  organizations  petitioning  for  repeal  of  law  for  < 

purchase  of ( 

Soldiers'  homes  (State  and  Territorial),  estimates  for 

Statistical  abstract  for  1892 

Timber  experts, 'estimate  to  pay  exi>ense8 of  certain 

Treasury  Department,  annual  repoi*t  on  commerce  and  navigation. 

annual  report  on  contingent  expenses 

request  for  increase  of  salary  to  mail  mes- 
senger in 

estimate  for  printing  and  binding  for 

United  States,  receipts  and  expenditures  of,  for  year  ending  June 

30,1890 

Virginia  military  land  records,  relative  to  purchase  of 

War  claims,  report  on,  x>ending  in  Treasury  Department 

War  Department,  estimate  for  pay  of  two  laborers  in  office  of  In- 
spector-General   

estimate  for  additional  force  in  office  of  In- 
spector-General   

annual  estimate  for  expenses  of  Board  of  Ord- 
nance and  Fortifioation 

World's  Columbian  Exposition,  estimate  of  appropriation  for  Board 

of  Lady  Managers  of 

estimate  of  appropriation  for  Colum- 
bian Commission 

estimate  for  expenses  of  Committee 

onAwards 

Secretary  of  War : 
Commnnications  from — 

Annual  report,  part  2,  vol.  1 

Army,  report  on  expenditure  of  appropriation  for  contingent  ex- 
penses of  the  military  establishment 

communications  from  officers  of,  at  Fort  Sill,  relative  to  re- 
tiring in 

relative  to  rank  of  certain  retired  officers ^ 

transmitting  letter  of  ms^or-general  commanding  opposing 

bill  (S.  2699)  relating  to  brevets  in 

accounts  of  disbursing  officers  af  the 

officers,  relative  to  detail  of,  for  service  with  the  militia.... 
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216 
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XI 


Subject. 


Secretary  of  War — Continaod. 
Communications  from — Continued. 

Board  of  Ordnance  and  Fortification,  report  of 

Chippewa  Indians,  relative  to  use  of  certain  lands  of,  for  reservoirs, 

otc 

Civilian  engineers,  names  and  residence  of,  employed  in  river  and 

harbor  work 

Claims,  report  on,  pending  before  War  Department 

Engineers  report-— 

Part  2,  Vol.  2,  parti 

Part  2,  Vol.  2,  part  2 

Part  2,  Vol.  2,  part  3..-. 

Part  2,  VoL  2,  part  4 

Part  2,  Vol.  2,  part  5 

Femandina,  Fla.,  relative  to  port  of 

Generals-service  clerks,  relative  to  the  appointment  of  two 

Grand  Army  of  the  Republic,  report  on  expenses  of  encampment 

at  Washington,  D.  C 

Inspector-Generars  report 

Leased  property,  report  on 

Library  in  Surgeon-General's  office,  relative  to  appropriations  to 

complete 

Military  Academy,  relative  to  appointment  of  an  associate  pro- 
fessor of  mathematics  at 

Ordnance  report 

Ready,  Thomas,  transmitting  bill  for  relief  of 

Rivers  and  harbors^urveys,  etc. — 

Adams  Landing,  Y  ermont 

Alaqna  Bayon,  Florida 

Allegheny  River,  from  Olean,  N.  Y.,  to  Warren,  Pa 

Allegheny  River,  Pennsylvania 

Allegheny  River,  Pennsylvania  (lock  and  dam  on) 

AHones  Bay,  Wisconsin 

Alsea  River,  Oregon 

Alviso  Slough,  California 

Bagaduce  River,  Maine 

Bamogat  Inlet,  New  Jersey 

Bayous  Black  and  Terrebonne,  Louisiana 

Beaufort,  N.  C.  (breakwater  at) 

Belle  River,  Michigan 

Berrians  Chreek,  Long  Island,  New  York 

Big  Sandy  River,  Kentucky 

Black  Walnut  Harbor,  Maryland 

Brazos  River,  Texas 

Calumet  Harbor,  Lake  Winnebago,  Wisconsin 

Cape  Qanaveral,  Florida 

Chelsea  River,  Massachusetts «. 

Chotko  River,  Oregon 

Cooper  Creek,  New  Jersey 

Coos  River,  Oregon 

Crescent  City,' California 

Current  River,  Arkansas 

Dennis  Creek,  New  Jersey... 

Duck  River,  Tennessee 1 

Dulnth  Harbor,  Minnesota 

Dunkirk  Harbor,  New  York 

Durham's  Estuary,  North  Carolina 

East  Boston  Channel,  Massachusetts  ., 

Embarras  River,  Illinois .* 

Emory  River,  Tennessee 

Evansville,  Ind 

Everett  Harbor,  Washington 

Port  Pond  Bay,  New  York 

Fonrche  Le  Fevre  River,  Arkansas 

Fox  River,  Wisconsin 


No. 


11 

124 

109 
230 


250 
199 

232 


164 

205 

3 

266' 

64 

86 

61 

87 

37 

49 

53 

44 

17 

16 

158 

246 

234 

80 
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69 

136 

117 

54 

40 

92 

81 

42 

29 

227 

46 

33 

122 

119 

99 

55 

162 

21 

115 

47 

UO 

226 

28 
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32 
30 

32 
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Subject. 


Secretary  of  War— Continaecl. 
Commnnications  from — Continned. 
Rivers  and  harbors,  surx'cys,  etc. — Continued. 

FrencbB  Beacli  Harbor,  Maine 

Georges  River,  Maine - 

Gloucester  Harbor,  Massachusetts < 

Great  South  Bay,Now  York 

Green  Bay,  Wisconsin 

Hamburg  Bay,  Illinois 

Hammond  Bay,  Lake  Huron,  Michigan 

Hardys  Point,  below  Pembroke,  Mo -. 

Hiawiassee  River,  Tennessee 

Homochitto  River,  Mississippi 

Kansas  River,  Kansas 

Kootenai  River,  Idaho 1 

Lewis  River,  Washington* 

Licking  River,  Kentucky 

Lincolnviile  Harbor,  Maine 

Little  Miami  River,  Ohio 

Little  Wabash  River,  Illinois 

Little  Wicomico  River,  Virginia 

Lynch  River,  South  Carolina 

Merced  River,  California 

Mexico  Bay,  Lake  Ontario,  New  York 

Milford  Haven,  Va.,  bar  at  mouth  of 

Mispillion  and  Broadkiln  rivers,  Delaware,  inland  waterway 

between , 

Mississippi  River,  near  Bellevue,  Iowa 

from  mouth  of  Iowa  River  to  Burlington 

Moline  Harbor,  Illinois : 

Morattico  Creek,  Virginia 

Nanticoke  River,  Delaware 

Navarro  River.  California 

Neches  River,  Texas 

Nemodji  River,  Wisconsin 

Neponset  River,  Massachusetts 

NestuKga  River,  Oregon , 

Now  York  Harbor,  cnanncl  to  connect  mouth  of  Arthur  Kill 

with 

Nooksack  River,  Washington 

North  Hero  Harbor,  Vermont 

Norwalk  Harbor,  Connecticut 

Ohio  River,  at  Cincinnati,  etc 

near  Elizabethtown,  lU 


between  Iron  ton,  Ohio,  and  Guyan^  W.  Va. 
for  locks  and  dams  in  Pennsylvania 


Old  River,  California 

Owls  Head  Harbor,  Maine 

Paducah,  Ky.  (harbor  and  marine  ways) 

Parish  Creek,  Maryland 

Patapsco  River  at  Baltimore,  Md 

Petersburg,  Va 

Pino  River  Jyiichigan 

Pocomoko  River,  Sf  nryland 

Portland  Harbor,  Maine 

Potohunk  River.  North  Carolina 

Racoon  River,  Onio 

Refuge  Harbor,  Lake  Pontehartrain,  Louisiana 

Rocldand  Harbor,  Maine 

Rogue  River,  Oregon 

Sabine  Lake,  Texas 

Sabine  River,  Louisiana 

St.  Jones  River,  Delaware 

St.  Mary  Falls  Canal 

Saline  River,  Arkansas 
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65 

22 

26 

76 
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140 

243 

93 

144 

57 

100 

68 

163 

137 
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59 

85 
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120 
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49 
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97 
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Secretary  of  War — Continued. 
Commmiications  firom — Continncd. 
RivcTB  aiLd  harbors,  surveys,  etc.— Continued. 

8an  Franciboo.  Cal.  ^trance  to  harbor  at) 

San  Joaquin  River,  California 

San  Pedro  Bay,  deep  water  harbor  at 

Saugus  River,  Massaehusetts 

Savannah  River,  Georgia 

Seaford  Creek,  New  York 

Sebewaing  River,  Michigan .- 

Sequatchie  River,  Tennessee 

Snohomish  River,  Washington 
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War  Department,  annual  report  on  em  ploy  ^>s  in 

Seqaatchie  River,  Tennessee,  report  of  examination  of 

Sliennan  act.    (See  Silver). 
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Shoshone  Agency,  Wyo.,  estimate  for  erection  of  substation  and  bridge 
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report  on  expenditures  for  experiments  in  manufacture  of 

Tennant  Harbor,  Maine,  report  of  examination  of 

Tennessee  River,  report  of  survey  from  Chattanooga  to  junction  of 
French  Broad  and  Holston  rivers 

TeaU  of  iron  and  steel,  1892 

Tice,  George  H..  relative  to  claim  of 

Treasury,  report  on  receipts  and  exnenditures  of  the  Government : 

1889 : 


1890. 


Tteosury  Department, annual  report  on  commerce  and  navigation,  etc. 

annual  report  on  contingent  expense  in 

estimate  for  printing  and  binding  in 

request  for  increase  of  salary  for  mail  messenger 
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Toolamne  Si  ver,  California^  report  of  examination  of 

Tutle  Mountain  Indians,  report  on  agreement  with 

Twelvemile  Creek,  California,  report  of  examination  of 
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United  States,  report  on  receipts  and  expenditures: 

1889 

1890 

United  States  and  Chilean  Claims  Commission,  estimates  for  exptmses, 

etc.,  of 

United  States  Coast  and  Geodetic  Snn'vy,  deficiency  estimates  for 

statement  of  expenditures 

on  aeeonnt  of 

United  States  Geological  Survey,  deficiency  estimates  for 

reports  of  (Vol.  4,  part  1) 

(Vol.  4,  part  2) 

(Vol.  4,  part  3) 

Upper  Columbia  River,  Washington,  report  of  examination  of 

Vmalharon,  Me.,  report  of  examination  of 

Virginia  military  land  records,  relative  to  pnrcb&se  of 

War  cbiinis.    {See  Claims.) 

War  Department.    {See  also  Secretary  of  War.) 

annual  estimate  for  expenses  of  Board  of  Ordnance 

and  Fortification. . .' 

annaal  report  on  employ^  in 

estimate  for  gun  and  mortar  platforms 

estimate  for  pay  of  two  laborers  in  office  of  Inspec- 
tor-General  

estimate  for  additional  force  in  office  of  Inspector- 
General 

relative  to  appropriation  for  printing  index  of 

library  in  Surgeon-GeneraFs  office 

Washington,  D.  C,  deficiency  estimate  for  care  of  private  grounds  in .. 

Westport  Harbor,  Connecticut,  report  of  exanrination  of 

Whale  Creek,  New  Jersey,  report  of  examination  of 

Wicomico  River,  Maryland,  report  of  examination  of 

Willamette  River,  Oregon,  report  of  examination  of 

Wolf  River  Harbor,  Indiana,  report  of  preliminary  examination  of 

Tamhill  River,  Oregon,  report  of  preliminary  examination  of 

World's  Columbian  Exposition,  annual  report  of  Commission  for,  etc.. . 

estimate  of  appropriation  for  Board  of 

Lady  Managers  of 

estimates  of  appropriation  for  Colum- 
bian Commission 

report  of  board  of  management  of  Gov- 
ernment exhibit 

estimates  for  expenses  of  committee  on 

awards 

Zoological  Park.  {See  National  Zoological  Park.) 
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BBING  PABT  OF 


MESSAGE  AND  DOCUMENTS 


COMMUinCATBD  TO  THB 


TWO  HOUSES  OF  CONGRESS 


AT  THK 


BEGINNING  OF  THE  SECOND  SESSION  OF  THE  FIFTY-SECOND  CONGRESS. 


IN    FOUR    VOLUMES. 


VOLUME  n-IN  FOUB  PABTS  AND  ATLAS. 

PART    1. 


WASHINQTON: 

QOVBRNMENT    PRINTING    OFFICE. 

1892. 


CONTENTS. 

^Alpbabettoal  index  will  be  fonnd  At  the  end  of  each 


PART    L 

OFFICERS  OF  THB  CORPS  OF  ENGINEERS. 

Status,  changes,  and  distribation  of  officers  of  corps,  3;  officers  detaohed,  4» 

FORTIFICATIONS. 

Appropriations  and  ALLOTMiorrs,  Boston  Harbor,  Mass.,  4;  New  York  Harbor, 
N.  Y.,5;  Washington,  D.  C,  7;  Hampton  Roads,  Va.,  San  Francisco  Harbor,  Cftl.| 
mining  casemates,  8 ;  sites  for  fortifications,  9. 

PROTECTION  OF  SITE  OF  FORT  NUGARA,  NEW  YORK. 

In  thx  charoe  of  Capt.  Dan  C.  Kingman.  Corps  of  Engineers 19 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

IH  THE  CHAJIGB  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGIKBERS 12 

SEA  WALLS  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers 13 

BEACH  PROTECTION,  WATER  SUPPLY,  AND  SEWERAGE  SYSTEM  AT  FORT 

MONROE,  VA. 

In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Enoinbers 14 

REPAIR  AND  PRESERVATION  OF  FORT  MARION,  FLORIDA. 

In  thx  charok  of  Maj.  J.  C.  Mallbry,  Corps  of  Enginbers 15 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRKD  FOR 

1893-'94 15 

THE  BOARD  OF  ENGINEERS. 

Constitution  of  Board,  summary  of  reports  rendered,  16;  personal  inspections 
made,  17;  additional  duties  of  members,  18. 

POST  OF  WILLETS  POINT,  NEW  YORK.—UNITED  STATES   ENGINEER 
SCHOOL.— BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Enoinekrs— 

Post  of  Willets  Point,  United  States  Engineer  School,  Battalion  of  Engineers, 
Engineer  Depot,  19;  statement  of  fnnds,  estimates,  20. 

t 


n  CONTENTd. 

HIVER  AND  HARBOR  IMPROVEMENTS. 

General  STATESfENT,  esttmates,  removal  of  wrecks,  eetabliBhment  of  harbor  linee, 
examination  of  bills  for  bridges,  construction  of  bridges  across  navigable  waters, 
obstructions  to  navi<ration,  21;  occupancy  and  injury  of  public  works,  engineer 
divisions,  South  Pass  of  the  Mississippi  River,  rules  and  regulations  for  the  has 
of  canals,  22. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Enoinebrb — 

St.  Croix  River,  Me.,  23;  Lubec  Channel,  Me.,  Moosabec  Bar,  Me.,  Pleasant  RWer, 
Me.,  24;  Narrngaugiis  River,  Me.,  breakwater  from  Mount  Desert  to  Porcnpine 
Island,  Me.,  25;  Bagadnce  River,  Me.,  26;  Penobscot  River,  Me.,  27;  Belfast  Har- 
bor, Me.,  Camden  Harbor,  Me.,  28;  Rockport  Harbor,  Me.,  Rockland  Harbor,  Me., 
29;  Kennebec  River.  Me.,  30;  Harraseeket  River,  Me.,  31;  Portland  Harbor,  Me., 
32;  channel  in  Back  Cove,  Portland,  Me.,  33;  Saco  River,  Me.,  34;  Kennebnnk 
River,  Me.,  Turk  Harbor,  Me.,  35;  Portsmouth  Harbor,  N.  H.,  Rcllainy  River, 
N.  H.,  36;  (  ocheco  River,  N.  H.,  37;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  38; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navig:ation,  examina- 
tions and  surveys,  39. 

In  the  charge  of  Lieut.  Col.  S.  M.  Man8fieij>,  Corps  of  Enoinrers — 

Newbnryport  Harbor,  Mass.,  Merrimac  River,  Mass.,  40;  Powow  River,  Mass.,  41; 
Ipswich  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  42;  Gloucester 
Harbor,  Mass.,  43;  Manchester  Harbor,  MasH.,  Salem  Harbor,  Mass.,  44;  Lynn  Har- 
bor, Mass.,  45;  Winthrop  Harbor,  Mass.,  BoHton  Harbor,  Mass.,  46;  Weymouth 
River,  Mass.,  Hingham  Harbor,  Mass.,  48;  Scitiiate  Harbor,  MaAS.,  49;  Plymouth 
Harbiir,  Mass.,  Wellfleet  Harbor,  Mass.,  50;  Provincetown  Harbor,  Mass.,  Chat- 
ham Harbor,  Mass.,  51. 

In  the  charge  of  Caft.  W.  H.  Bixby.  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  52;  harbor  of  refuge  at  Nantucket,  Mass., 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  53;  Vineyard  Haven  Harbor, 
Mass.,  Wareham  Harbor,  Mass.,  54;  New  Bedford  Harbor,  Mass.,  55;  Westport 
Harbor,  Mass.,  56;  Taunton  River,  Mass.,  57;  Paw  tucket  River,  R.  I.,  58;  Provi- 
dence River  and  Narragansett  Bay,  R.  I.,  removal  of  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  59;  Greenwich  Bay,  R.  I.,  cove  and  waterway  near  Coaster 
Harbor  Island,  R.  I.,  60;  Newport  Harbor,  R.  I.,  61;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  62;  harbor  of  refuge  at  Block  Island,  R.  I.,  63;  Pawcatuck  River, 
R.  I.  and  Conn.,  64;  harbor  of  refuge  at  Stonin^ton,  Conn.,  removing  sunken 
vessels  or  craft  obstmcting  or  endangering  navigation,  65;  examinations  and 
surveys,  66. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers — 

Mystic  River,  Conn.,  Thames  River,  Conn.,  67;  Connecticut  River,  Mass.  and  Conn., 
68;  Duck  laland  Harbor,  Conn.,  70;  Clinton  Harbor,  Conn.,  New  Haven  Harbor, 
Conn.,  71;  breakwater  at  New  Haven,  Conn.,  72;  Milford  Harbor,  Conn.,  Houna- 
tonic  River,  Conn.,  73;  Bridgepurt  Harbor,  Conn.,  74;  Black  Rock  Harbor,  Conn., 
Norwalk  Harbor,  Conn.,  75;  Wilsons  Point  Harbor,  Conn.,  Five  Mile  River  Har- 
bor, Conn.,  76;  Stamford  Harbor,  Conn.,  Port  CheKter  Harbor,  N.  Y.,  77;  Larch- 
mont  Harbor,  N.  V.,  78:  Echo  Harbor,  New  Rochelle,  N.  Y.,  East  Chester  Creek, 
N.  Y..  79;  Greenport  Harbor,  N.  Y.,  harbor  at  Port  Jefferson  Inlet,  N.  Y.,  80; 
Huntington  Harbor,  N.  Y.,  81;  Glen  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  82; 
Patchogue  River,  N.  Y.,  Browns  Creek,  Say  ville^  N.  Y.,  83. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers— 

Hudson  River,  N.  Y.,  84;  harbor  at  Sau'ierties,  N.  Y.,  86;  harbor  at  Rondont.  N.  Y., 
87;  Wappin^er  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  88;  Ea«t  Kiver  and  Hell  Gate, 
N.  Y.,  90;  Newtown  Creek,  N.  Y.,  91;  Buttermilk  Channel,  New  York  Harbor,  92; 
Gowanus  Bay,  N.  Y.,  93;  New  York  Harbor,  N.  Y.,  95;  Raritan  Bay,  N.  J.,  96; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tion and  survey,  97. 


CONTENTS.  m 

hr  THx  CHABGS  OF  Gapt.  Thomas  L.  Casey,  Corps  of  Enginksbs— 

Snmpawaniu  Inlet,  N.  T.,  Canarsie  Bay,  N.  Y.,  98:  Sheepshead  Bay,  N.  T.,  99; 
Arthur  Kill,  N.  T.  and  N.  J.,  100;  channel  between  Staten  Island  and  New  Jersey, 
101;  Passaic  River,  N.  J.,  102;  Elizabeth  River,  N.  J.,  103;  Rah  way  River,  N.  J., 
Raritan  River,  N.  J.,  104;  South  River,  N.  J.,  105;  Keyport  Harbor,  N.  J.,  106; 
Mattawau  Creek,  N.  J.,  107;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  Shrewsbury 
River,  N.  J.,  108;  Manasquan  River,  N.  J.,  109. 

In  thb  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  Pa.  and  N.  J.,  110;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  112:  Schuylkill  River,  Pa./  113;  ice  harbor  at  Marous  Hook,  Pa.,  114;  ioe 
harbor  at  head  of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delaware  Bay, 
near  Lewes,  Del.,  115;  Delaware  Breakwater,  Del.,  116;  Rancocas  River,  N.  J.,  117; 
Alloway  Creek,  N.  J.,  118;  Maurice  River,  N.  J.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination,  119. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Armt,  Retired— 

Wilmington  Harbor,  Del.,  120;  ioe  harbor  at  New  Castle,  Del.,  Appoquinnimink 
River,  Del.,  Smyrna  River,  Del..  121 ;  Mispilllon  Creek,  Del.,  122;  Broadkiln  River, 
Del.,  inland  waterway  from  Cnincoteague  Bay,  Va.,  to  Delaware  Bay  at  or  near 
Lewes,  Del.,  123;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md., 
North  East  River,  Md.,  124;  Elk  River,  Md.,  125:  Fairlee  Creek,  Md.,  Chester 
River,  Md.,  from  Crumpton  to  Jones  Landing,  126;  Choptank  River,  Md.,  Cam- 
bridge Harbor,  Md.,  127;  Wicomico  River,  Md.,  128;  Manokin  River,  Md.,  Onan- 
cock  Harbor,  Va.,  129;  harbor  at  Cape  Charles  City,  Va.,  and  approaches  by 
Chenton  Inlet,  130;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  131. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engikebrs — 
Patapsoo  River  and  channel  to  Baltimore,  Md.,  132;  James  River,  Va.,  134. 

In  the  charge  of  Haj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Potomac  Rirer  at  Washington,  D.  C,  136;  Potomac  River  at  Monnt  Vernon,  Va.,  138; 
Occoqnan  Creek,  Va.,  139;  Aqnia  Creek,  Va.,  140;  harbor  at  Breton  Bay,  Leonard- 
town,  Md.,  Nomini  Creek,  Va.,  141;  Patux<^nt  River,  Md.,  142;  Rappahannock 
River,  Va.,  Urbana  Creek,  Va.,  143;  York  River,  Va.,  144;  Mattaponi  Kiver,  Va., 
145;  Pamunkey  River,  Va.,  examinations  and  surreys,  146. 

In  the  charge  of  Lieut.  Edw.  Burr,  Corps  of  Enginkers— 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  147;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard  between  Lambert  Point  and  Fort  Norfolk, 
149;  Hampton  Creek  and  Bar,  Va.,  Nansemond  River,  Va.,  150;  Chickahomiuy 
River,  Va.,  151 ;  Appomattox  River,  Va.,  inland  water  route  from  Norfolk  Harbor, 
Va.,  to  Albermarle  Sound,  N.  C,  through  Currituck  Sound,  152;  North  Landing 
River,  Va.  and  N.  C,  153. 

Ik  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

Staunton  River,  Va.,  154;  Roanoke  River,  N.  C,  155;  Pasquotank  River,  N.  C.t 
Mackeys  Creek,  N.  C,  156;  Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  157 ;  Pam- 
lico and  Tar  River,  N.  C,  Contentnia  Creek,  N.  C,  158;  Trent  River,  N.  C,  159; 
Nense  River,  N.  C,  160:  inland  Waterway  between  Newborn  and  Beaufort,  N.  C, 
harbor  at  Beaufort,  N.  C.,  161 ;  inland  waterway  between  Beaufort  Harbor  and  New 
River,  N.  C,  162;  inland  waterway  between  New  River  and  Swansboro,  N.  C,  New 
River,  N.  C,  163;  North  East  (Cape  Fear)  River,  N.  C,  Black  River,  N.  C,  164; 
Cape  Fear  River.  N.  C,  above  Wilmington,  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  165:  Lockwoods  Folly  River,  N.  C,  167;  Yadkin  River,  N.  C,  harbor 
at  Georgetown,  S.  C,  168;  Winyaw  Bay,  S.  C,  removing  sunken  vessels  or  craft 
•bstmcting  or  endangering  navigation,  169. 


IV  CONTENTS. 

IV  THE  CHA.RGB  OF  CAPT.  FREDERIC  V.  AbBOT,  COSPS  OF  EKGIKXBBS — 

Waccamaw  River,  N.  C.  and  S.  C,  Lumber  River,  N.  G.  and  8.  C,  170;  Little  Pedee 
River,  S.  C,  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C,  171; 
Santee  River,  S.  C,  Wateree  River,  S.  C,  172;  Congaree  River,  S.  C,  Charleston 
Harbor,  8.  C,  173;  Ashley  River,  8.  C,  Wappoo  Cut,  8.  C,  Edisto  River,  8.  C, 
174;  Salkahatchie  River,  8.  C,  Beaufort  River,  8.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  175. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.,  175;  8avannah  River,  Ga.,  176;  Darien  Harbor,  Ga.,  Alta- 
maha  River,  Ga.,  177;  Oconee  River,  Ga.,  Oomulgee  River,  Ga.,  178;  Brunswick 
Harbor,  Ga.,  Jekyl  Creek,  Ga.,  179;  Cumberland  Sound,  Ga.  and  Fla.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  180;  examinations 
or  surveys,  181. 

In  the  charge  of  Maj.  J.  C.  Mallery,  Corps  op  Engineers — 

St.  Johns  River,  Fla.,  182;  Ocklawaha  River,  Fla.,  183;  Volusia  Bar,  Fla.,  184;  har- 
bor at  St.  Augustine,  Fla.,  185;  northwest  entrance,  Key  West  Harbor,  Fla.,  186; 
Caloosahatchne  River,  Fla.,  channel  of  Charlotte  harbor  and  Pease  Creek,  Fla., 
187;  Sarasota  Bay,  Fla.,  Manatee  River,  Fla.,  188;  Tampa  Bay,  Fla.,  189;  Witjila- 
ooochee  River,  Fla.,  190;  harbor  at  Cedar  Keys,  Fla.,  Suwanee  River,  Fla.,  191. 

In  the  charge  of  Capt.  Philip  M.  Price,  Corps  of  Engineers — 

Vpalachicola  Bay,  Fla.,  192;  Apalachicola  River,  Fla.,  193;  Flint  River,  Ga.,  194; 
Chattahooche  River,  Ga.  and  Ala.,  195;  Lagrange  Bayon  and  Holmes  River,  Fla., 
196;  Choctawhatchee  River,  Fla.  and  Ala.,  197;  harbor  at  Pensacola,  Fla.,  198; 
Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  19J;  Alabama  River,  Ala.,  200;  Tal- 
lapoosa River,  Ala.,  201;  Coosa  River,  Ga.  and  Ala.,  202;  operatins;  and  care  of 
canals  and  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  Cahaba  River, 
Ala.,  204. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Enginsbrs — 

Mobile  Harbor,  Ala.,  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
206;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  207;  Noxubee  River,  Miss  , 
Pascagoula  River,  Miss.,  210;  Chickasahay  River,  Bluff  Creek,  Miss.,  Leaf  River, 
Miss.,  211;  harbor  at  Biloxi,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  212;  Pearl 
River,  Miss.,  between  Jackson  and  Carthage.  213;  Pearl  River,  Miss.,  between 
Edinburg  and  Carthage,  Bogne  Chitto,  La.,  214. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  Sonth  Pass  of  the  Mississippi  River,  Chefnncte 
River,  and  Bogne  Falia,  La.,  215;  Tickfaw  River  and  its  tributaries,  La.,  216;  Amite 
River  and  Bayou  Manchac,  La.,  Bayoti  Lafourche,  La.,  217 ;  Bayou  Terrebonne,  La  , 
Bayon  Plaqnemine,  La.,  218;  Bayou  Courtableau,  La.,  219;  Bayou  Teche,  La.,  mouth 
and  passes  of  Calcasieu  River,  La.,  220;  harbor  at  Sabine  Pass,  Tex.,  221 ;  Sabine 
River,  Tex.,  Neches  River,  Tex.,  222;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examination,  223. 

In  the  charge  of  Capt.  John  Milus,  Corps  of  Engineers — 

Securing  month  of  Bayon  Plaqnemine,  La.,  from  further  caving,  223;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation  in  Mississippi  River 
below  New  Orleans,  La.,  224. 

In  the  charge  of  Maj.  Charles  J.  Axlen,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  224 ;  ship  channel  in  Galveston  Bay,  Tex.,  225 ; 
Trinity  River,  Tex.,  226;  Cedar  Bayou,  Tex.,  Buffalo  Bayon,  Tex.,  harbor  at  Brazos 
Santiago,  Tex.,  227 ;  examinations  and  survey,  228. 


CONTENTS.  V 

WESTERN  RIVERS. 

In  THB  OHARQS  OF  GaPT.  J.  H.  WiLLARD,  CORPS  OF  ENGINBBRS— 

Red  River,  La.  and  Ark.,  229;  Red  River  above  Fulton,  Ark.,  230;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  231;  Bayou  D'Arbonne,  La  ,  Bayou  Bartholomew,  La. 
and  Ark.,  232;  Bayou  Bceuf,  La.,  Tensas  River  and  Bayou  Macon,  La.,  233;  bayous 
Bondeway  and  Vidal,  La.,  Biff  Black  Kivcc.  Miss.,  234;  Yazoo  River,  Miss.,  235; 
Tchnla  Lake,  Miss.,  Tallahatcnee  River,  Miss.,  236 1  Steele  Bayou  and  Washington 
Bayou,  Miss.,  237;  Big  Sunflower  River,  Miss.,  Big  Hatchee  River,  Tenn.,  238; 
Forked  Deer  River,  Tenn.,  wat^T-ganges  on  Mississippi  River  and  its  priucipal 
tributaries,  239;  survey  of  Cypress  Bayoo  and  the  lakes  between  Jefferson,  Tez.| 
and  Shreveport,  La.,  240. 

In  thk  charge  of  Caft.  H.  S.  Tabbr,  Corps  of  Enqinkers— 

Removing  obstructions  in  Arkansas  River,  Arkansas  River,  241 ;  Fourche  Le  Fevre 
River,  Ark.,  Petit  Jean  River,  Ark.,  243;  White  River,  Ark.,  Cache  River,  Ark.,  244; 
Little  Red  River,  Ark.,  Bliick  River,  Ark.  and  Mo.,  245;  Black  River,  Mo.,  St. 
Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  examination 
and  survey,  247. 

In  the  charge  of  Maj.  A.  H.  Miller,  Corps  of  Engineers— 

Removinff  snags  and  wrecks  from  Mississippi  River,  248;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  249;  harbor  at  St.  Louis,  Mo.,  250;  Gasconade  River, 
Mo.,  Osage  River,  Mo.,  251 ;  Kaskaskia  River,  111.,  252. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Operating  soag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississippi 
River  between  Des  Moines  Rapids  and  montn  of  Illinois  Kiver,  253:  Des  Moines 
Rapids,  Mississippi  River.  254 ;  operating  and  oare  of  Des  Moines  Rapids  Canal  and 
Dry  Dock,  Mississippi  River  between  Minneapolis  and  Des  Moines  Rapids,  256. 

In  the  charge  of  Haj.  W.  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  256;  reservoirs  at  head  waters 
of  Mississippi  River,  257;  Chippewa  River,  including  Yellow  Banks,  Wis.,  258; 
St.  Croix  River,  Wis.  and  Minn.,  259;  Minnesota  River,  Minn.,  260;  Red  River 
of  the  North,  Minn,  and  N.  Dak.,  gauging  Mississippi  River  at  or  near  St.  Paul, 
Minn.,261 ;  examination  and  survey,  2&. 

Ik  the  charge  of  Capt.  Chas.  F.  Powell,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  263;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  264 ;  examination,  265. 

In  the  charge  of  Lieut.  Col.  Henrt  M.  Robert,  Corps  of  Engineers — 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  266; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tenn.,  268;  Clinch  River,  Tenn., 
269:  Cumberland  River,  Tenn.  and  Ky.,  270;  Caney  Fork  River,  Tenn.,  272;  South 
Fork  of  Cumberland  River,  Ky.,  273. 

Ik  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineers—- 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
273;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  275. 

Ih  the  charge  of  BiAj.  Amos  Sticknet,  Corps  of  Engineers — 

Ohio  River,  276;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  277;  movable  dtim  in  Ohio  River  below  mouth  of  Beaver 
River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  278;  operating  and  care  of  locks 
and  dams  Nos.  8  and  9,  Monongahela  River,  purchase  of  look  and  dam  No.  7, 
Monong^ela  River,  piirch^ise  of  lock  and  dam  No.  6,  Monongahela  Kiver,  Cheat 
River,  W.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
Pa.,  ^0;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  operating  and  care  of 
ice  harbor  lock  at  mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  281; 
operating  and  care  of  locks  and  dams  on  MiiRkingnm  River,  Ohio,  282. 


TI  CONTENTS. 

In  the  chargs  of  Libut.  Col.  G.  J.  Ltdeckhr,  Corps  of  ENonnESRih- 

Falls  of  the  Ohio  River,  Lonisville,  Ky .,  Indiana  Chate,  Falls  of  the  Ohio  River,  288 : 
operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash  River,  Ind.  and 
III.,  284;  White  River,  Ind.,  285. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers — 

Great  Kanawha  River,  W.  Va.,  286;  operating  and  care  of  looks  and  dams  on  Qreat 
KanaAvha  River,  W.  Va.,  Elk  River,  W.  Va.,  287;  Gauley  River,  W.  Va.,  288;  New 
River,  Va.  and  W.  Va.,  289. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Trade  water  River,  Ky.,  operating  and  keeping  in  repair  locks  and  dams  on  Green  and 
Barren  rivers,  Ky.,  290;  Rough  River,  Ky.,  Kentacky  River,  Ky.,  291;  operating 
and  keeping  in  repair  looks  and  dams  on  Kentucky  Kiver,  Ky.,  Licking  River, 
Ky.,  between  Farmers  and  West  Liberty,  292;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork,  Big  Sandy  River,  Ky.,  293;  Tne  Fork,  Bijj  Sandy  River,  W.  Va.  and 
Ky.,  Gnyandotte  River,  W.  Va.,  294;  Little  Kanawha  River,  W.  Va.,  operating  and 
keepingjn  repair  the  look  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhannon 
River,  W.  Va.,  296. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Caft.  W.  L.  Fisk,  Corps  of  Engineers^ 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296:  harbor  at  Dn- 
Inth,  Minu.,  297;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  298;  Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Asliland,  Wis.,  harbor  at  Ontonagon, 
Mich.,  299;  Engle  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  300;  harbor  of  refuge 
at  Grand  Marais,  Mich.,  301;  examination  and  survey,  302. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Mich.,  SQ2;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
and  Wis.,  Menominee  River,  Mich,  aud  Wis.,  304;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Harbor,  Wis.,  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  Caual,  Wis.,  306;  Ahuapee  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  308;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  309;  Port  Washington  Harbor,  Wis.,  310;  harbor  of  refuse  at  Mil- 
waukee Bav,  Wis.,  Milwaukee  Harbor,  Wis.,  311;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  Fox  River,  Wis.,  314;  operating 
and  care  of  locks  and  dams  on  Fox  River,  Wis.,  315. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  HI.,  315;  Calumet  Harbor,  HI.,  316;  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Look  aud  Danij  Illi- 
nois River,  Ul.,  319;  Illinois  and  Mississippi  Canal,  3^0. 

In  the  charge  of  Maj.  Wiluam  Ludlow,  Corps  of  Engineers — 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.^ 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee 
Harbor,  Mich.,  323;  Ludington  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
White  River  Harbor,  Mich.,  Muskegon  Harbor,  Mich.,  325;  Grand  Haven  Harbor. 
Mich.,  326^  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St.  Joseph  Harbor,  Mich.,  329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind.,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

6t.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
332;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  Hav  Lake  Channel,  St.  Marys  River, 
Mich.,  333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Tbnnder  Bay,  Mich., 
Tbnnder  Bay  River,  Mich.,  335;  harbor  at  Au  Sable,  Micb.,  Saginaw  River,  Micb  . 
336;  harbor  of  refuge  at  Saud  Beach,  Lake  Huron,  Mich.,  337;  Black  River  at 
Port  Huron,  Mich.,  month  of  Black  River,  Mich.,  339;  St.  ( 'lair  Flats  Canal,  Mich.. 
340;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  ('linton  River,  Mich.,  341 : 
Grosse  Pointe  Channel,  Mich.,  342;  Rouge  River,  Mich.,  Detroit  River,  Mich.,  348; 
romovin;;  SMnkoii  veHsels  or  craft  obstructing  or  endangering  navigation,  344. 
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IH  THX  CHABQS  OV  LiBUT.  COL.  JaRED  A.  SMITH,  CORPB  OF  ENGIKKEBS— 

Monroe  Harbor,  Mich.,  344;  Toledo  Harbor,  Ohio,  345;  Port  Clinton  Harbor,  Ohio, 
Sandnaky  City  Harbor,  Ohio,  346;  Sandusky  River,  Ohio,  Huron  Harbor,  Ohio, 
347;  Vermilion  Harbor,  Ohio,  348;  Black  River  Harbor,  Ohio,  Clevelaud  Harbor, 
Ohio,  349;  Fairport  Harbor,  Ohio,  350;  Ashtabula  Harbor,  Ohio,  351 ;  removing 
8i|nken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  ana 
surveys,  352. 

In  thx  charqb  of  Maj.  £.  H.  Buffkkr,  Corps  of  Enginbbrs — 

Erie  Harbor,  Pa.,  352;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y..353;  Buffalo  Harbor,  N.  Y.,  354;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355 ;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  356;  examination  and  survey,  357. 

In  thk  chargx  of  Capt.  Dan  C.  Einohan,  Corps  of  Enoinbers— 

Charlotte  Harbor,  N.  Y.,  357 ;  Pultney  ville  Harbor,  N.  Y.,  harbor  at  Great  Sodns  Bay, 
N.  Y.,  358;  harbor  at  Little  Sodus  Bay,  N.  Y.,  359;  Oswego  Harbor,  N.  Y.,  360;  bar- 
bor  at  Sacketts  Harbor,  N.  Y.,  361. 

In  thx  charge  of  Maj.  M.  B.  Adams,  Corps  of  Enoinxkbs— 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  River,  N.  Y.,  Ogdent- 
burg  Harbor,  N.  Y.,  362;  breakwater  at  House  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  breakwater  at  Gordon  Landing,  Lake  Champluin,  Vt., 
363;  Plattebur^  Harbor,  N.  Y.,  Burlinpton  I'arbor,  Vt.,  364;  Otter  Creek,  Vt., 
Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  366. 

PACIFIC  COAST. 

In  thx  oharox  of  Col.  G.  H.  Mbndbix,  Corps  of  £noinsbb»* 
Oakland  Harbor,  Cal.,  865. 

In  thb  charob  of  Lieut.  Col.  W.  H.  H.  Bkntaurd,  Corps  of  Enoinkxrs— 

Napa  River,  Cal.,  Redwood  Creek,  Cal.,  367;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  thb  chargk  of  Maj.  W.  H.  Hbubr,  Corps  of  Enoinbers— 

San  Joaqnin  River,  Cal.,  370;  Mokelumne  River,  Cal.,  Sacrament>o  and  Feather 
rivers,  Cal.,  872;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  thb  chargb  of  Capt.  Thomas  W.  Stmons,  Corps  of  Enoinbers — 

Coqnille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  Umpqna 
River,  Oregon,  377;  mouth  of  biuslaw  River,  Oregon,  harbor  at  Yaquina  Bay, 
Oregon,  378;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, 
Oregon,  Upper  Colnmbia  and  Snake  rivers,  Oregon  and  Wash.,  380;  Columbia 
River  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381: 
Ohehalia  River  Wash.,  382;  Skagit,  Stillaguamish,  Nooksack,  Snohomish,  and 
Snoqaalmie  rivers,  Wash.,  883;  examinations  and  surveys,  384. 

In  the  charob  of  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers— 


River,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Ore^ron,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  examinations  and  surveys,  3§3. 


SUPERVISION  OF  THE  HARBOR  OP  NEW  YORK 395 

MISSISSIPPI  RIVER  COMMISSION 396 

MISSOURI  RIVER  COMMISSION 397 

HARBOR  LINliS - 8»7 


vin  coNT£in[*s. 

Five  Mile  Rlrer  Harbor,  Cozm.,  New  York  Harbor  and  its  a^jaeent  waters^  Anaeastia 
Ri^er  at  Washington,  D.  C.  S98;  South  Branch  of  Elizabeth  River  at  navy-yard, 
Norfolk,  Va.,  San  Pedro,  Wilmington  Harbor,  Cal.,  San  Diego  Harbor  and  adjacent 
waters,  Cal.,  Olympia  Harbor,  Vancouver  Harbor,  and  Bellingham  Bay,  Wai^., 
Willamette  River  at  Portland,  Oregon,  399. 

BRTOGIKG  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  Snohomish,  Wash.,  across  Snohomish  River^  (2)bridge  of  Val- 
ley Street  Railway  Company  across  Duwamish  River,  in  section  29,  township  24 
north,  range  4  east,  Washington,  (3)  bridge  of  Cherry  Island  Marsh  Company 
across  Brandywine  Creek  at  Wilmington,  Del.,  (4)  bridge  of  Clatsop  Coonty, 
Oregon,  across  Walluski  River,  (5)  bridges  of  Snohomish,  Skykomish  and  Spokane 
Railway  and  Transportation  Company  across  Snohomish  River,  in  section  32,  town- 
ship 29  north,  range  5  east,  Washington,  and  across  Ebey  Slongh,  in  section  4, 
township  28  north,  range  5  east,  \\  asnington,  400;  (6)  bridge  of  Litchfield.  Car- 
rollton  and  Western  Railroad  Company  across  Illinois  River  between  Columoiana 
and  Eampsville.  lU.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Lonis  Railway 
Company  across  Tennessee  Kiver  at  Johnsonville,  Tenn.,  (8)  bridge  of  Lewis 
Connty,  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navesink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  ^  Jm  (10)  bridge 
of  Delaware  Railroad  Company  across  Christiana  River,  Newcastle  Connty,  Del., 
401 ;  (11)  bridge  of  Limestone  Connty,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (13) 
bridge  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water 
way  between  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Rulroad  Com- 

Sanv  across  Yamhill  River,  near  Lafayette,  (Oregon,  (14)  bridge  of  Ocean  Springs 
iridge  Company  across  main  channel  of  Fort  Bay  on  at  Ocean  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Sontbem  Railwav  Company  across  Hnron 
River  at  Hnron,  Ohio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and  Western  Railway 
Company  across  Sheboygan  River  at  Sheboygan.  Wis.,  fl7)  bridge  of  city  of 
Albany,  Oregon,  across  Willamette  River,  402;  (18)  bridge  of  South  Twentv-second 
Street  Bridge  Company  across  Monongahela  River  at  Pittsbnrg,  Pa.,  (19)  bridge 
of  Superior  Belt  Line  and  Terminal  Railway  Company  across  St.  Louis  River,  Wis- 
consin and  Minnesota,  (20)  bridge  of  North  River  Bridge  Company  across  .Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Bay,  Ohio,  (22)  bridge  of  (Hiioago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Portage  Canal  near  Portitfe  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,  Wis.,  across  Fox  River,  403:  (24)  bridge  of  city 
of  Manitowoc,  Wis.,  across  Manitowoo  River,  (25)  bridge  of  Wahkiakum 
County,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
and  Western  Railway  Company  across  Wolf  River  at  New  London,  Wis.,  (27) 
bridge  of  Plymouth  and  Barnstable  counties,  Mass.,  across  Cohasset  Narrows 
between  towns  of  Wareham  and  Bourne,  (28)  bridge  of  Chicago,  Milwankee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Rm  Cedar,  Wis., 
(29)  bridge  of  Kenton  Connty  and  Campbell  County  Bridge  Company  across 
Licking  River  between  Newport  and  Covington,  Ky.,  (30)  bridge  of  Skagit 
Coonty,  Wash.,  across  Swinomish  Slough,  404;  (31)  bridge  of  Washington  and 
Chesapeake  Beach  Railway  Company  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  ''Three  Sisters''  near  Washington,  D.  C,  (83)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kane.,  (34) 
bridge  of  Warren  County,  Miss.,  across  Big  Black  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phipps- 
burg,  (36)  bridge  of  Chehalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
liifl^,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge 
of  Land  and  River  Improvement  Company  of  Everett  across  Snohomish  River  at 
Everett,  Wash.,  (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South 
Branch  of  Chicago  River,  (40)  temporary  footbridge  of  Messrs.  Hugh  N.  Camp  and 
D.  £.  Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  ciln' 
of  New  York  across  Harlem  River,  (42)  bridge  of  the  Macon,  Dublin  and  Savannu^ 
Railroad  Company  across  Ocmnlgee  River  at  Macon,  Oa.,  406:  (43)  bridge  of  town 
of  Millbridge,  Me.,  across  Narragitagns  River,  (44)  bridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,  (46)  bridge  of  Jacksonyille^  Tampa  and  &ey 
West  Railway  Company  across  St.  Johns  River  at  Buffalo  Bluif,  Fla.-,  (47)  bridge 
of  Galveston  Connty,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  County,  Wash., 
across  Skagit  River  at  Mount  Vernon,  (49)  bridge  of  Cinoinnati  and  Covington 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington,  Ky.,  and 
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Cincinnati^  Ohio,  (60)  bridge  of  8t.  Paal,  Minneapolis  and  Manitoba  Railway 
Company  across  Snohomish  River  near  Snohomish  City,  Wash.,  407;  (61)  bridge  of 
Al]M[beny  Bridge  Company  across  Allegheny  River  at  Pittsbnrg,  Pa.,  (52)  biidge 
of  Whatcom  Connty,  Wash.,  across  Noosack  River  at  Femdale,  (63)  bridge  of 
Whatcom  Coanty,  Wash.,  across  Noosack  River  at  Lynden,  (54)  bridge  of  Albe- 
marle and  Raleigh  Railroad  Company  across  Tar  River  at  Tarboro,N.  C,  (55) 
bridge  of  Kanawha  and  Michigan  Railway  Company  across  Ganley  River.  Fayette 
Connty,  W.  Va.,  (56)  bridge  of  Boston  Bridge  Company  across  Yongnioglieny 
River  at  Boston,  Pa.,  (57)  bridge  of  Chehalis  Connty,  Wash.,  across  South  Bay, 
Elk  River,  between  Bay  City  and  Laidlaw,  408;  (58)  bridge  of  Washington,  Alex- 
andria and  Mount  Vernon  Electric  Railway  Company  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  Connty,  Tex.,  across  Bastrop  Bayon 
and  Chocolate  Bayon,  (60)  bridges  of  city  of  Portland,  Oregon,  across  Willamette 
River,  (61)  bridge  of  Chicago,  Peoria  and  St.  Louis  Railway  Company  acrossllliuois 
River  at  Havana, 111.,  (62)  bridge  of  Chicago  and  Northwestern  Railway  Company 
aoroes  Fox  River  and  (Government  Canal  at  De  Pere,  Wis.,  409;  (6!))  bridge  of  Relief 
Bridge  Company  across  Allegheny  River  at  Oil  City,  Pa.,  (64)  bridge  of  Kewaunee, 
Green  Bay  and  Western  Railroad  Company  across  Kewaunee  River  at  Kewaunee, 
Wis.,  (65)  brid^^e  of  city  of  Napa,  Cal.,  across  Nupa  River,  (66)  bridge  of  city  of 
Mihvaakee,  Wis.,  across  Kinnickinnic  River,  proposed  bridge  of  city  of  Duluth, 
Minn.,  across  canal  at  entrance  to  Duluth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Connty  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's  bridge  across  Great  Peace  River  near  Society 
Hill,  8.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
serosa  Tnlls  Creek  at  Tolls,  N.  C,  (5)  highway  bridge  across  Casper  River,  Ky., 
near  its  mouth,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.Y.,  411; 
(7)  highway  bridge  across  Chippewa  River  at  Dnrand,  Wis.,  (8)  bridge  across 
Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Commencement  Bay  at 
Tacoraa,  Wash.,  (10)  railroad  bridge  across  Butfalo  Bayon  at  Houston,  Tex.,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  412. 

OCCUPANCY  OP  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS ^ 413 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

IlVTHS  GHABOS  OV  LiKUT.  COL.    GKORGB  H.   ElLIOT,   CORPS  OF  ENOINEBRB— 

Washington  Aqneduct,  413;  water  supply,  District  of  Columbia,  increasing  water 
supply  of  Washington,  D.  C,  416;  erection  of  fish  ways  at  Great  Fulls,  417r 

PUBUC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  THK  CUAKGB  OF  COL.   O.  H.  ErNST,   MaJOR,   CORP8  OF  ENGINEERS 418 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribntion  of  charts,  survey  of  St.  Marys  River  from  White  Fish  Bay 
to  Detour  light>honse,  419;  shoals  off  Pel^e  Spit  light-house  and  Little  Point, 
lake  Erie,  Waveriy  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
of  Niagara  Kiver,  survey  of  lake  front  at  Chicago,  111.,  Black  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

IX  THE  CUABGX  OF  MaJ.  WILLIAM  A.  JONES,   CORPS  OF  ENGINEERS 522 

MILITARY  AND  OTHER  MAPS 423 
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RECONNAISSANCES  AND  EXPLORATIONS. 
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APPENDIX  No.  2. 
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457;  sea  walls  on  Governors  Island,  New  York  Harbor,  461. 

APPENDIX  No.  3. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS.  CORPS  OP  ENGINEERS. 

Improvemknts.— Beach  protection  at  Fort  Monroe,  Va.,  465;  water  sopply  at  Fort 
Monroe,  Va.,  467 ;  sewerage  system  at  Fort  Monroe,  Va.,  468. 

APPENDIX  No.  4. 
REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERA. 
Repair  and  preservation  of  Fort  Marion,  St.  Angnstine,  Fla.,  471. 

APPE^D1X  No.  5. 
REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,  473:  United  StateH  Engineer  School,  474;  Battalion  of 
Etifi^ineers,  475;  Engineer  depot,  479;  experiments,  481;  statement  of  funds,  481; 
new  appropriations,  483;  estimates,  484.  Appendixes :  A,  programme  of  stndy  ;nid 
instruction  for  winter  season,  484;  B,  instruction  of  enlisted  men  in  mechauiral 
trades,  487 ;  C,  programme  of  stndy  and  instruction  for  summer  season,  487 ;  D, 
tests  of  8tuue,  410;  E,  tests  of  wire  rope,  491. 
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APPENDIX  A. 
BEPOBT  OF  LIEUT.  COL.  PETEB  C.  HAINS,  CORPS  OF  ENQINEEBS. 

IMPROVKMENTS. — St.  CtoIx  River,  Me.,  494;  Labec  Channel,  Me.,  495;  Mooeabeo  Bar, 
Me.,  496;  Pleasant  River,  Me.,  498;  Narragnagas  River.  Me.,  498;  breakwater  from 
Moaut  Deaert  to  Porcupine  Island,  Me.,  500;  Bagaduce  River,  Me.,  502;  Penob- 
scot River,  Me.,  504;  Belfast  Harbor,  Me.,  507;  Camden  Harbor,  Me.,  509;  Rock- 
port  Harbor,  Me.,  510;  Rockland  Harbor,  Me.,  511;  Kennebec  River,  Me.,  513; 
Harraaeeket  River,  Me.,  516;  Portland  Harbor,  Me.,  517;  channel  in  Back  Cove, 
Portland,  Me.,  520;  Saco  River,  Me.,  521;  Kennebnnk  River,  Me.,  524;  York  Har- 
bor, Me.,  526;  Portsmonth  Harbor,  N.  H.,527;  Bellamy  River,  N.  H.,  528;  Cocheco 
River,  N.  H.,  529;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  531;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  533. 

£xA>iiNAiiONS  AND  SuKVBYS.— Pcuobscot  River,  Me.,  533;  Kennebec  River,  Me., 
from  Waterville  to  steamboat  wharf  at  Augusta,  541. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  8.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

bfPRovEMRNTS.— Newbnryport  Harbor,  Mass.,  551;  Merrimac  River,  Mass.,  554; 
Powow  River,  Mass.,  556;  Ipswich  River,  Mass.,  5.57;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  558:  Gloucester  Harbor,  Mass.,  56o;  Manchester  Harbor,  Mass., 
569;  Salem  Harbor,  Mass.,  570;  Lynn  Harbor,  Mass.,  572;  Winthrop  Harbor,  Mass., 
574;  Boston  Harbor,  Mass.,  575;  Weymouth  River,  Mass.,  584;  Hingham  Harbor, 
Mass.,  585;  Scituate  Harbor,  Mass.,  586;  Plymouth  Harbor,  Mass.,  588;  Welfleet 
Harbor,  Mass.,  591;  Provincetown  Harbor,  Mass.,  593;  Chatham  Harbor,  Mass., 
595. 

APPENDIX  0. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Impbovements. — Harbor  of  refuge  at  Hyannis,  Mass.,  598;  harbor  of  refnge  at 
Nantucket,  Mass.,  600;  Marthas  Vineyard,  inner  harbor  at  Edgartown,  Mass.,  602; 
Vineyard  liaven  Harbor,  Mass.,  604;  VVareham  Harbor,  Mass.,  607;  New  Bedford 
Harbor,  Mass.,  609;  Westport  Harbor,  Mass.,  612;  Taunton  River,  Mass.,  613;  Paw- 
tacket  River,  R.  I.,  616;  Providence  River  and  Nnrra.s:anBett  Bay,  R.  I.,  618; 
removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  621 ;  Greenwich  Bay,  R.  I., 
623;  cove  and  waterway  near  Coaster  Harbor  Island,  R.  I.,  624;  Newport  Har- 
bor, R.  I.,  625;  harbor  of  refnge  at  I'oint  Judith,  R.  I.,  628;  harbor  of  refuge  at 
Block  Island,  R.  I.,  630;  Pawcatnck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
St  Stonington,  Conn.,  635;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
geriu;;  navigation,  637. 

Examinations  and  Surveys.— Menemsha  Biffht,  Mass.,  642;  Canapitsit  Channel, 
Mass.,  between  the  islands  of  Cuttyhunk  and  Nashawena,  645. 

APPENDIX  p. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvibbirnts. — Mystic  River,  Conn.,  650;  Thames  River,  Conn.,  652;  Conneoticnt 
River,  Mass.  and  Conn.,  656;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  664; 
Clinton  Harbor,  Conn.,  667:  New  Haven  Harbor,  Conn.,  668;  breakwaters  at  New 
Haven,  Conn.,  673;  Milford  Harbor,  Conn.,  677;  Honsatonic  River,  Conn.,  680; 
Bridgeport  Harbor,  Conn.,  685 ;  Black  Rock  Hnrbor,  Conn.,  689;  Norwalk  Harbor, 
Conn..  692;  harbor  at  Wilsons  Point,  Conn.,  695;  Five-Mile  River  Harbor,  Conn., 
697;  Stamford  Harbor,  Conn.,  699;  Port  Chester  Harbor,  N.  Y.,  702;  Larchmont 
Harbor,  N.  Y.,  704;  Echo  Harbor,  New  Rochelle,  N.  Y.,  706;  East  Chester  Creek, 
N.  Y.,  708:  Gnenport  Harbor,  N.  Y.,711;  Port  Jeflerson  Harbor.  N.  Y.,  713;  Hunt- 
ington Harbor,  N.  Y.,  717;  Glen  Cove  Harbor,  N.  Y.,  720;  Flushing  Bay,  N.  Y,,  722; 
Patehogue  River,  N.  Y.,  724;  Browns  Creek,  Sayville,  N.  Y.,  727. 

Harbor  Links. — Five-Mile  River  Harbor,  Conn.,  730. 
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APPENDIX  B. 
REPORT  OP  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Ihprovemknts.— Hudson  River, N. T., 734 ;  harbor  at  Sangerties^N. Y.,771;  harbor 
at  Eondout,  N.  Y.,  773:  Wappinger  Creek,  N.  Y.,  776;  Harlem  River,  N.  Y.,  778; 
East  River  and  Hell  Gate,  N.  Y.,  797;  Newtown  Creek,  N.  Y.,  810;  Bnttermilk 
Channel,  New  York  Harbor,  814 ;  Gowanus  Bay,  Red  Hook,  Go  wan  us  Creek,  and  Bav 
Ridge  channels,  New  York  Harbor,  N.  Y.,817;  New  York  Harbor,  N.  Y.,  824;  Rar. 
itan  Bay,  N.  J.,  833;  removing  sunken  vessels  or  craft  obstraoting  or  endangering 
navigation,  838. 

Examination  and  Survey.— For  canal  from  Jamaica  Bay  to  Long  Beach  Inlet, 
N.  Y.,  840. 

Harbor  Lines.— New  York  Harbor  and  its  adjacent  waters,  849. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— SumpawanuB  Inlet,  N.  Y.,  883:  Canarsie  Bay,  N.  Y.,  886;  Sheeps- 
head  Bay,  N.  Y.,  868;  Arthnr  Kill,  N.  Y.  and  N.  J.,  869;  channel  between  Staten 
Island  and  New  Jersey,  871;  Passaic  River,  N.  J.,  873;  Elizabeth  River,  N.  J.,  878; 
Rahway  River,  N.  J.,  880;  Raritan  River,  N.  J.,  881 ;  South  River,  N.  J.,  887;  Key- 
port  Harbor,  N.  J.,  889;  Mattawan  Creek,  N.  J.,  890;  Shoal  Harbor  and  Compton 
Creek,  N.  J.,  892;  Shrewsbury  River,  N.  J.,  894;  Manasquan  River,  N.  J.,  897. 

APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  Pa.  and  N.  J.,  900:  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  906;  Schuylkill  River,  Pa.,  923;  ice  harbor  at  Marcu8 
Hook,  Pa.,  929 ;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  930 ;  construction  of  iron 
pier  in  Delaware  Bay,  near  Lewes,  Del.,  931 ;  Delaware  Breakwater,  Del.,  933 ;  Ran- 
cooas  River,  N.  J.,  935;  Alloway  Creek,  N.  J.,  937;  Maurice  River,  N.  J.,  938;  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  940. 

Examination. — For  harbor  of  refuge  near  mouth  of  Delaware  Bay,  941. 

APPENDIX  H. 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 

NEERS  U.  S.  ARMY,  RETIRED. 

Improvements.— Wilmington  Harbor,  Del.,  946;  ice  harbor  at  New  Castle,  Del., 
948;  Appoqiiinnimiuk  River,  Del.,  950;  Smyrna  River,  Del.,  951;  Mispil lion  Creek, 
Del.,  953;  Broadkiln  River,  Del.,  955;  inland  waterway  from  Chincot-eaeue  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  956;  Susquehanna  River,  above  and 
below  Havre  de  Grace,  Md.,  966;  North  East  River,  Md.,  967;  Elk  River,  Md., 968; 
Fairlee  Creek,  Md.,  969:  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing, 
970;  Choptank  River,  Md.,972;  Cambridge  Harbor,  Md.,  973;  Wicomico  River, 
Md.,  975;  Manokin  River,  Md.,'976;  Onancock  Harbor.  Va.,  977;  harbor  at  Cape 
Charles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  snnken 
vessels  or  craft  obstructing  or  endangering  navigation,  980. 

Examinations  and  Sdrvkys. — Murderlvill  River,  Del.,  981;  Mispillion  River,  Del., 
988;  Susquehanna  River  above  Havre  de  Grace,  Md.,  994;  Rock  Hall  Harbor, 
Md.,  999. 

PART   II. 
APPENDIX  I. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsoo  River  and  channel  to  Baltimore,  Md.,  1005;  James  River, 
Va.,  1012. 
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APPENDIX  J* 

REPOBT  OF  IIAJ.  CHARLES  E.  L.  B.  DAVIS,  COBPS  OF  ENGINEERS. 

IimiOVKMBNTS.— Potomao  River  at  Washington,  D.  C,  1090:  Potomac  River  at  Mt- 
Vernon,  Va.,  10S8;  Ooooqaan  Creek,  Va.,  1039:  Aqaia  Creetc,  Va.,  1012;  harbor  at 
Breton  Bay,  Md.,  1045;  Noniini  Creek,  Va.,  1047;  Patnzent  River,  Md.,  1049;  Rap- 
I>ahaunock  River,  Va.,  1050;  Urbana  Creek,  Va.,  1054;  York  River,  Va.,  1066;  Mat- 
taponi  River,  Va.,  1059;  Pamonkey  River,  Va.,  1002. 

Examinations  and  Survkts.— Eastern  Branch  of  Potomao  River  (Anaooetia  River), 
1064;  Potomao  River,  Va.  and  Md.,  1069;  for  breakwater  to  form  harbor  of  refnge 
in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1076. 

ilABBOR  Links.— AnaooBlia  River  at  Washington,  D.  0.,  1079. 

APPENDIX  K. 

0 

REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

IMPROVKMKNTS. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1065;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1069;  Hampton 
Creek  and  Bar,  Va.,  1089;  Nansemond  River,  Va.,  1090;  Chiokahominy  River,  Va., 
1091:  Appomattox  River,  Va.,  1093;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1094 ;  North  Landing  River, 
Va.  and  N.  C,  1096. 

Harbob  LiNBS.~^nth  Branch  of  Elizabeth  River  at  navy-yard,  Norfolk,  Va.,  1097. 

APPENDIX  L. 

REPORT  OP  MAJ.  W.  S.  STANTON,  CORPS  OP  ENGINEERS. 

Improvsmsnts.— Stannton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  Pasqno- 
tank  River,  N.  C,  1111;  Mackeys  Creek,  N.  C,  1113;  Oeracoke  Inlet,  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117:  Pamlico  and  Tar  River,  N.  C,  1118;  Conteiitnia  Creek, 
N.  C,  1123;  Trent  River,  N.  C,  1126;  Nense  River,  N.  C,  1129;  inland  waterway 
between  New  Berne  and  Beaufort,  N.  C,  1134;  harbor  at  Beanfort,  N.  C,  1137; 
inland  waterway  between  Beanfort  Harbor  and  New  River,  N.  C,  1141;  waterway 
between  New  River  and  Swansboro.  N.  C,  1146;  New  River,  N.  C,  1149;  North 
East  (Cape  Fear)  River,  N.  C,  1152;  Black  River,  N.  C,  1154;  Cape  Fear  River,  N. 
C,  above  Wiluiington,  1158;  Cape  Fear  River,  N.  C  ,  at  and  below  Wilmington, 
1164;  Lockwoods  l-oily  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
Georgetown,  S.  C,  1183;  Wiuyaw  Bay,  S.  C,  1189;  removing  sunken  vessels  or 
eraft  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Ikprovkmbnts. — Waocamaw  River,  N.  C.  and  S.  C,  1195;  Lumber  River,  N.  C.  and 
S.  C,  1199;  Little  Pedee  River,  8.  C,  1201;  Great  Pedee  River,  S.  C,  1203;  Clark 
River,  S.  CI.,  1206;  Mingo  Creek,  S.  C,  1208;  Sautee  River,  S.  C,  1211;  Wateree 
River,  8.  C,  1214;  Conxaree  Rivrr,  8.  C,  1217;  harbor  at  Char1est<m,  8.  C,  1219; 
Ashley  River,  8.  C.,  1229;  Wappoo  Cut,  8.  C.  1231;  Edisto  River,  8.  C,  1233;  8aU 
kahatchie  River,  8.  C,  1235;  Beaufort  River,' 8.  C,  1238;  removing  sunken  vesttels 
or  oraft  obstructing  or  endangering  navigation,  1240. 

APPENDIX  N. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

iJfPROVKMXNTB.— Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga.,  1253;  Darien 
Harbor,  Ga.,  1257;  Altamaha River,  Ga.,  1261;  Oconee  River,  Ga.,1265;  Ocmul>;ee 
River,  Ga.,  1271;  Brnnswick  Harbor,  Ga.,  1278:  Jekyl  Creek,  Ga  ,  1:^83;  Cnmber- 
land  8onnd,  Ga.  and  Fla.,  1286;  removing  sunken  vessels  or  craft  obstructing  or 
mdangering  navigation,  1292 

Examinations  and  Surveys.— Inside  rente  between  Boboy  and  Sopelo,  Ga.,  1294; 
inside  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  1309;  Brnnswick  Outer 
Bar,  Ga.,  1327. 
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APPENDIX  O. 

REPORT  OF  MAJ.  J.  C.  MALLERT,  CORPS  OF  ENGINEEBa 

Improvkmknts.— St.  Johns  RtTer,  Fla.,  1349;  Ocklawaha  River,  Fla.,  1366;  Volnsta 
Bar,  Fla..  1369;  St.  Aaffustine  Harbor,  Fla.,  1371;  uorthwest  entrance,  Key  West 
Harbor,  Fla.,  1374 :  Caloosahatchee  River,  Fla.,  1377;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla^  1382;  Manatee  River,  Fla.,  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoocbee  River,  Fla.,  1389;  harbor  at  Cedar  Keys, 
Fla.,  1392;  Suwanee  River,  Fla.,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

iMPROVEBfEi^TA.— Apalachioola  Bay,  Fla.,  1397;  Apalachicola  River,  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  Ga.  and  Ala.,  1405;  La  Grange  Bayon  and 
Holmes  River,  Fla.,  1407;  Clioctawhatohee  River,  Fla.  and  Ala.,  1409;  harbor  at 
Penascola,  Fla.,  1412;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1416;  Alabama 
River,  Ala.,  1418;  Tallapoona  River,  Ala.,  1422;  Coosa  River,  Ga.  and  Ala.,  1424; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvkments. — Mobile  Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1440;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1444;  Noxubee  River,  Miss.,  1152;  Pasca^oula  River,  Miss.,  1453;  Chickasahay 
K'iver,  Miss.,  1456;  Bluff  Creek,  Miss,  1457;  Leaf  River,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Miss.,  below  Jackson,  1460;  Pearl  River,  Miss., 
between  JackMou  and  Carthage,  1462 ;  Pearl  River,  MisB.,  between  Edinborg  and 
Carthage,  1465;  Bogue  Chitto,  La.,  1466. 

APPENDIX  B. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
IKSPBCTION  of  the  improvement  of  jthe  Sooth  Paea  of  the  MisBiasippi  Riveri  1469. 

APPENDIX  a 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

[MPROVRMENTS.—Chefuncte  River  and  Bog:ne  Falia,  La.,  1481;  Tickfaw  River  and 
its  tributaries,  La.,  1484;  Auiite  River  and  Bayon  Manchao,  La.,  1485;  Bayou  La 
Fourche,  La.,  1487;  Bayon  Terrebonne,  La.,  1490;  Bayou  Plaquemine,  La.,  1491; 
Bayou  Cortableau,  La.,  1500;  Bayon  Teche,  La.,  1503;  uiouth  and  passes  of  Calca- 
sieu River,  La.,  1504;  harbor  at  Sabine  Pass,  Tex.,  1506;  Sabine  River,  Tex.,  1510; 
Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1513. 

LxAMiNATiON. — Sabine  River  between  Sabine  Lake  and  Snddnths  Blnff,  Tex.,  1513- 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvemrnts. — Secnring  mouth  of  Bayon  Plaqnemine,  La.,  from  fnrther  caving, 
1517:  removing  snnken  vessels  or  craft  obstructing  or  endangering  navigation  in 
Mississippi  River  below  New  Orleans  Harbor,  La.,  152L 
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APPENDIX  TT. 

EEPOBT  OF  MAX  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEEBS. 

IMPROVKMRMTS. — Entrance  to  Galveston  Harbor,  Tex.,  1523;  ship  channel  in  Gal- 
▼eeton  Bay,  Tex.,  1536;  Trinity  River,  Tex.,  1540;  Cedar  13ayon,  Tex.,  1543;  Buf- 
faXo  Bayon,  Tex.,  1548;  harbor  at  Brazos  Santiago,  Tex.,  1553. 

Examinations  and  Sukvbt. — Brazos  River,  Tex.,  from  its  month  to  Waco,  1555; 
West  Galveston  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

[MPROYKMENT8.~Red  River,  La.  and  Ark.,  1573;  Red  River  above  Fnlton,  Ark., 
1600;  Onaohita  and  Black  rivers.  Ark.  and  La.,  160^;  Bayon  D'Arbonne,  La.,  1607: 
Bayon  Bartholomew,  La.  and  Ark.,  1610;  Bayon  Boeuf,  La.,  1614;  TensaH  River  aua 
Bayon  Ma^on,  La.,  1617;  Bayons  Rondeway  and  Vidal,  La.,  1620;  Big  Black  River, 
Miss.,  1622;  Yazoo  Kiver,  Miss.,  1624;  Tchnla  Lake,  Miss.,  1645;  Tallahatchee 
Biver,  Miss.,  1648;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1654;  Big  Hatchee  River,  Tenn.,  1^7;  Forked  Deer  River, 
Tenn.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  1663; 
survey  of  Cypress  Bayon  and  the  lakes  between  Jeflerson,  Tex.,  and  Bhrevepurt, 
La.,  1668. 

APPEHDIX  W. 

REPORT  OF  CAPT.  H.  8.  TABER,  CORPS  OF  ENGINEERS. 

Improvkmbxts. — Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Foiirche  Le  Fevre  River,  Ark.,  1681;  Petit  .Jean  River,  Ark.,  16H2;  White 
River,  Ark.,  1683;  Cache  River,  Ark.,  1687;  Little  Red  River,  Ark.,  1687;  Black 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Francis  River,  Ark.,  1693; 
8t.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

ExAMiNATiOK  A2fD  SuRYXY.-— At  Clarendon  and  the  lower  White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  ICAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

IMPROVKMKNTS. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sippi River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louis,  Mo., 
1737;  Gasconade  River,  Mo.,  1739;  Osage  River,  Mo.,  1742;  Kaskaskia  River,  111., 
1745. 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

IxpROVKMBNTS. — Operating  suag  boats  land  dredge  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  between  Des  Moine»  Kapids  and  month  of  Illinois  River, 
1766;  Des  Moines  Rapids,  Mississippi  River,  1772;  operating  and  cure  of  Des  Moines 
R«pids  Canal  and  dry  dock,  1773;  Mississippi  River,  between  Minneapolis  and  D6s 
Moines  Rapids,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Ihprovsmknts. — Mississippi  River,  above  Falls  of  St.  Anthony,  Minn.,  1816;  reser- 
voirs at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1819;  gaug- 
ing Mississippi  River  at  or  near  St.  Paul,  Minn.,  1849. 

ExAMiMATiON  AND  SuRVKY.— Red  River  of  the  North  and  tributaries  above  Fergus 
Falls  and  Crookston,  Minn.,  and  Big  Stone  Lake,  Minn,  and  S.  Dak.,  1853. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

IMPKOYEMKNTS. — Missouri  River,  between  the  Great  Fal]B,  Mont.,  and  Sioux  City, 

Iowa,  1875;  Yellowstone  River,  Mont,  and  N.  Dak.,  1903. 
Examination  and  Survbt. — Miasonri  River,  Mont.,  between  Great  Falls  and  oafion 

next  below  Stnbbs  Ferry,  1904. 

« 

APPENDIX  B  B. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvbmrnts. — Tennessee  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Ala.,  1911;  Hiawasaee  River,  Tenn.,  1920;  French  Broad  River,  Tenn., 
1922;  Clinch  River,  Tenn.,  1925;  Cumberland  River,  Tenn.  and  Ky.,  1927;  Oaney 
Fork  River,  Tenn.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  O  0. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvkmbnts. — Tennessee  River,  between  Chattanooga,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1945;  operating  and  eare  of  Mnscle  Shoals  Canal,  Tennessee 
River,  1956. 

PAET    III. 
APPENDIX  D  D. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvbmbnts. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River,  1978;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  Kiver,  1980;  movable  dam  in  Ohio  River 
below  mouth  of  Beaver  River,  Pa.,  1983;  Monongahela  River,  W.  Va.  and  Pa.,  1984; 
operating  and  care  of  Looks  and  Dams  Nos.  8  and  9,  Monongahela  River,  1986; 
purchase  of  Lock  and  Dam  No.  7,  Monongahela  River,  1989;  purchase  of  Lock  and 
Dam  No.  6,  Monongahela  River,  1990;  Cheat  River,  W.  Va.,  1991;  Allegheny  River, 
Pa.,  1992;  dam  at  Herr  Island,  Allegheny  River,  Pa.,  1996;  ice  narbor  at  month  of 
Muskingum  River,  Ohio,  1997 ;  operating  and  care  of  ice-narbor  lock  at  mouth  of 
Muskingum  River,  Ohio,  1998;  Maskingum  River,  Ohio,  1999;  operating  and  oare 
of  looks  and  dams  on  Muskingum  River,  Ohio,  2000. 

APPENDIX  E  B. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio  River  at  Louisville,  Ky.,  2015;  Indiana  Chute, 
I'^ills  of  the  Ohio  River,  2020;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2024;  Wabash  River,  Ind.  and  lU.,  2031;  White  River,  Ind.,  2087. 

« 

APPENDIX  F  P. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Groat  Kanawha  River,  W.  Va.,  2041 :  operating  and  care  of  locks 
aud  dams  on  Great  Kanawha  River,  W.  Va.,  2062;  Elk  River,  W.  Va.,  2064;  Gaoley 
River,  W.  Va.,  2067;  New  River,  Va.  and  W.  Va.,  2071. 
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APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvrments. — Tradewater  Riveiy  Ky.,  2073 ;  operating  and  keeping  in  repair  locks 
and  dams  on  Green  and  Barren  rivers,  Ky.,  2074;  Rongh  River,  Ky.,  2081;  Ken- 
tucky River,  Ky.,  2083;  operating  and  keepiug  in  repair  locks  and  dams  on  Ken- 
tucky River,  Ky.,  2091;  Licking  River,  Ky.,  between  Farmers  and  West  Liberty, 
2097;  Big  Sandy  River,  W.  Va.  and  Ky.,  2098;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,  2108;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2109;  Gnyandotte 
River,  W.  Va.,  2111;  Little  Kanawha  River,  W.  Va.,  2114;  operating  and  keeping 
in  repair  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2117;  Buckhannon  River, 
W.  Va.,  2119. 

APPEi^DIX  H  H. 

REPORT  OP  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvbmvnts.— Harbor  at  Grand  Marais,  Minn.,  2121 ;  harbor  at  Agate  Bay,  Minn., 
2123;  harbor  at  Dnluth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at  Ashland,  Wis., 
2137;  harbor  at  Ontonagon,  Mich.,  2139;  Eagle  Harbor,  Mich.,  2141 ;  harbor  at  Mar- 
quette, Mich.,  2142;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2145. 

Examination  and  Survey. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point, 
in  St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPEIiTDIX  I  L 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OP  ENGINEERS. 

Impsovkments. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Points 
Mich.,  2158;  Manistique  Harbor,  Mich.,  2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menominee  Harbor,  Mich,  and  Wis.,  2173;  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Ahnapee  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  W^is.,  2187;  Two  Rivers  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor.  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Waukegan  Harbor,  111.,  2209;  Fox  River,  Wis.,  2213;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2222. 

APPENDIX  J  J. 

REPORT  OP  CAPT.  W.  L.  MARSHALL,  CORPS  OP  ENGINEERS. 

Ihprovsments.— Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  111.,  2245;  Calumet 
River,  111.  and  Ind.,  2249;  Illinois  River,  111.,  2255;  operating  and  care  of  La 
Grange  Lock  and  Dam,  Illinois  River,  111.,  2294;  Illinois  and  Mississippi  Canal, 
2297. 

APPENDIX  K  K. 

REPORT  OP  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvkments. — Potoskey  Harbor,  Mich,  2314 ;  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich.,  2322;  Ludington  Harbor,  Mich., 
2X26;  Pentwater  Harbor,  Mich.,  2328;  Whit«  River  Harbor,  Mich.,  2331;  Muske- 
gon Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich.,  2340;  Holland  Harbor, 
Mieh.,  2348:  Sangatnck  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2353; 
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Examination  and  SURYXT.^Grand  River,  Mich.,  below  Grand  Rapids,  2369. 

VKQ92 ^n 


XVIII  CONTENTS. 

APPENDIX  L  L. 

REPORT  OF  COL.  0.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvbments. — 6t.  Marys  River.  Mioh.,  2398:  operating  and  care  of  St.  Marys  Falls 
Cnnal,  Mich.,  2426;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2443;  Hay  Lake  Chan- 
nel, St. Marys  River,  Mich.^443;  harhor  at  Cheboygan,  Mich.,  2448;  harbor  at 
Thunder  Bay,  Mich.,  2450;  Thnnder  Bay  River,  Mich.,  2452;  harbor  at  An  Sable, 
Mich.,  2453;  Saginaw  River,  Mich.,  2454;  harbor  of  refuge  at  Sand  Beach,  Lake 
Hnron,  Mich.,  2464;  Black  River,  at  Port  Huron,  Mich.,  2469;  month  of  Black 
River,  Mich.,  2471;  St.  Clair  Flats  Canal,  Mich.,  2473;  operating  and  care  of  St. 
Ciair  Flat8  Canal,  Mich.,  2475;  Clinton  River,  Mich.,  2477;  Groitse  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit  River,  Mich.,  2481;  remoring 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2483. 

APPEIiroiX  M  M. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvemknts. — ^Monroe  Harbor,  Mich., 2486;  Toledo  Harbor,  Ohio,  2487:  Port  Clin* 
ton  Harbor,  Ohio,  2494;  Sandusky  City  Harbor,  Ohio,  2495;  Sandusky  River,  Ohio, 
2497;  Huron  Harbor,  Ohio,  2498;  Vermillion  Harbor,  Ohio,  2500;  Black  River  Har- 
bor, Ohio,  2501;  Cleveland  Harbor,  Ohio,  2503 ;  Fairport  Harbor,  Ohio,  2506;  Ashta- 
bula Harbor,  Ohio,  2608;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  2510. 

Examinations  and  Sur vets.— Grand  River,  Ohio,  between  Richmond  and  the 
mouth,  2511 ;  Conneaut  Harbor,  Ohio,  2515. 

APPENDIX  N  N. 

REPORT  OP  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 


bor,  N.  Y.,  2534;  Olcott  Harbor,  N.  Y.,  2536;  Oak  Orchard  Harbor,  N.  Y.,  2537. 
Examination  and  Subvey.— Fort  Day,  above  Niagara  Falls,  N.  Y.,  2539. 

APPENDIX  O  O. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Chnrlotte,  N.  Y.,  2551 ;  harbor  at  Pultneyville,  N.  Y., 
2557;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2564;  harbor  at  Little  Sodns  Bav,  N.  Y., 
2572;  harbor  at  Oswego,  N.  Y.,  2581 ;  harbor  at  Saoketts  Harbor,  N.  Y.,  2597. 

APPENDIX  P  P. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence 
River,  N.  Y.,  2599;  Ogdensburg  Hsirbor,  N.  Y.,  2601;  breakwater  at  Rouse  Point, 
Lake  Charoplain,  N.  V.,  2604;  Great  Chazy  River,  N.  Y.,  2606;  breakwater  at  Gor- 
don Landing,  Lake  Champlain,  Vt.,  2606;  Plattsburg  Harbor,  N.  Y.,  2607;  Burling- 
ton  Harbor,  Vt.,  2609;  Otter  Creek,  Vt.,  2612;  Ticonderoga  River,  N.  Y.,  2613: 
Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2614. 

APPENDIX  Q  Q. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERa 
Improvement. —Oakland  Harbor,  Cal.,  2617. 


CONTENTS.  XIX 

APPENDIX  R  R. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS   OF   ENGINEERS. 

Improvements. — Napa  River,  Cal.,  2622;   Redwood  Creek,  Cal.,  2623;    Sau   Luiti 

Obispo  Harbor,  Cal..  2624;   Wilmingtoa  Harbor,  Cal.,  2626;   San  Diego  Harbor, 

Cal.,  2628. 
Examination. — For  deep-water  harbor  on  Pacific  coast  between  Points  Dume  and 

Capitttrauo,  Cal.,  2630. 
Uarbuk  Lines. — Wilmington  Harbor,  Cal.,  2638;  San  Diego  Harbor  and  acUacent 

waters,  Cal.,  2640. 

APPEIirDIX  S  8. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaqnin  Riyeri  Cal.,  2645;  Mokeliimne  River,  Cal.,  26.51;  Sao- 
ramento  and  Feather  rivers,  Cal.,  2652;  Petalnma  Creek,  Cal.,  2655;  Humboldt 
Harbor  and  Bay,  Cal.,  2656. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coqnille  River,  Oregon,  2662;  entrance  to  Coos  Bay,  Oregon, 
2669;  Umpqna  River,  Oregon,  2679;  month  of  Siuslaw  River,  Oregon,  2681;  en- 
trance to  Yaqnina  Bay,  Oregon,  2694 ;  Tillamook  Bay  and  Bar,  Oregon,  2701 ;  en- 
trance to  harbor  at  Nehalem  Bay,  Oregon,  2703 ;  Upper  Columbia  and  Snake  rivers. 
Oregon  and  Wash.,  2709;  Columbia  River  between  nead  of  Rock  Island  Rapids  ana 
foot  of  Priest  Rapids,  Wash.,  2716;  Chehalis  River,  Wash.,  2726;  Skagit,  Stilla- 
gnamish,  Nooksack,  Snohomish,  and  Snoqnalmie  rivers,  Wash.,  2729. 

Examinations  and  Surveys.— -Olympia  Harbor,  Wash.,  2733;  Tillamook  Bay  and 
Bar,  Oregon.  2742;  Swinomish  Slough,  Wasb.,  2752;  sbip  canal  to  connect  Lakes 
Union,  Washington,  and  Samamish,  with  Puget  Sound,  Wash.,  2762. 

Harbor  LiNES.-%lympia  Harbor,  Vancouver  Harbor,  and  Belli  ngham  Bay,  Wash., 
2794. 

APPEIiTDIX  U  tr. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvrments. — Mouth  of  Columbia  River,  Oregon  and  Wash.,  2808;  canal  at  the 
Cascades,  Columbia  River,  Oregon,  2819;  Columbia  and  lower  Willamette  rivers 
below  Portland,  Oregon,  2829;  Willamette  River  above  Portland,  Oregon,  2835; 
Cowlitz  River,  Wash.,  2837;  Youngs  and  Klaskuine  rivers,  Oregon,  2839;  gauging 
waters  of  Columbia  River,  Oregon  and  Wash.,  3839. 

Examinations  and  Surveys. — Willamette  River,  Oregon,  at  Clackamas  Rapids, 
Ross  Island  and  Corvallis,  2810;  lower  Willamette  and  Columbia  rivers,  below 
Portland,  Oregon,  2850;  Columbia  River,  near  Vancouver,  Wash.,  2865. 

Harbor  Lines. — Portland  Harbor,  Oregon,  2869. 

APPENDIX  V  V. 

REPORT  OF  CAPT.  FREDERICK  ROGERS,  UNITED  STATES  NAVY. 

Supervision  of  the  harbor  of  New  York,  2879 ;  correspondence  relating  to  dumping 
of  ballast  off  Sandy  Hook,  2882. 


XX  CONTENTS. 

PAET  IV. 
APPENDIX  W  W. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  CoMSTOCKj  Colonel  Corps  of  Engrlneera,  Bvt.  Brig.  Gen.  U.  S.  A.,  Prenident; 
Charles  R.  Suter,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A. ;  O.  H.  Ernst, 
Major,  Corps  of  Engineers,  Colonel,  U.  S.  A. :  Hrnrt  L.  Whiting,  Assistant  U.  S. 
Coast  and  Geodetic  Sarvey ;  B.  M.  Harrod,  Robbrt  S.  Taylor,  and  Hknry  Flad, 
Commisnonera. 

Annual  Report  for  Fiscal  Tear  endiko  June  30, 1892,  2887. 

Appkndix  1. — Report  of  Lieat.  Col.  Charles  R.  Sater,  Corps  of  Engineers,  on  effeots 
of  Ames  Crevasse,  March  16,  1891,  2905. 

Appendix  2. — Report  of  Lieut.  Col.  Charles  R.  Snter,  Corps  of  Engineers,  on  velocity 
of  flood  travel  on  lower  Mississippi  River,  2905. 

Appendix  3. — Report  of  Capt.  S.  W.  Roessler,  Corps  of  Engineers,  on  survey  of  Non- 
conn  ah  Rocks,  2913. 

Appendix  4. — Report  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers,  Secretary  Mis- 
sissippi River  Commission,  2914;  (A)  report  of  Assistant  Engineer  Chas.  W.  Stew- 
art on  secondary  triangulation  from  Keoknk  to  Port  Louisa,  Iowa,  etc.,  2932;  (B) 
report  of  Assistant  Engineer  O.  W.  Ferguson  on  field  work  and  reduction  of  pre- 
cise levels  from  St.  Pam,  Minn.,  to  Savanna,  111.,  etc.,  2946;  (C)  report  of  Assistant 
Engineer  Jas.  A.  Paige  on  precise  levels  from  Dulnth  to  St.  Paul,  Minn.,  etc.,  3074 : 
(D)  report  of  Assistant  Engineer  F.  B.  Maltby  on  topographical  and  hydroeraphioal 
field  work  from  Alton,  111.,  to  Hannibal,  Mo.,  3105 ;  (E)  report  of  Assistant  Eng^ineer 
A.  T.  Morrow  on  caving  banks  and  condition  of  survey  marks  fi'om  Cairo,  11 1.,  to 
Donaldsonville,  La.,  3109 ;  (F)  report  of  Assistant  Engineer  J.  A.  Ockerson  on  cav- 
ing banks  from  Cairo  to  Donaldsonville,  etc.,  3110;  (H)  discharge  measurements  on 
Mississippi,  Ohio,  and  Atchafalaya  rivers,  and  crevasse  and  overflow  measurements, 
1891,  3118;  (I)  low  waters  of  1^1  surpassing  former  records,  3144. 

Appendix  5.— Report  of  Capt.  S.  W.  Roessler,  Corps  of  Engineers,  on  operations  in 
first  and  second  districts,  3145;  (A)  report  of.  Assistant  Engineer  Aug.  J.  Nolty  on 
operations  at  Plum  Point  Reach,  3152;  (B)  report  of  Assistant  Engineer  W.  M. 
Rees  on  operations  in  Hopefield  Bend,  Ark.,  3163;  (C)  report  of  Assistant  Engineer 
C.  W.  Sturtevant  on  repairs  to  plant,  3163;  abstracts  of  bids,  financial  statements, 
etc.,  3165. 

Appendix  6. — Report  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  on  operations 
in  third  district,  3170. 

Appendix  7. — Report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  operations  in 
fourth  district,  3207. 

APPENDIX  X  X. 

REPORT  OF  THE  MISSOURI  COMMISSION. 

Chas.  R.  Suter,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A.,  President;  A. 
Mackenzie,  Major,  Corps  of  Engineers,  U.  S.  A. ;  O.  H.  Ernst,  Major,  Corps  of 
Engineers,  Colonel,  U.  S.  A, ;  Garland  C.  Broadhead  and  R.  S.  Berlin,  CommiS' 
fiioners. 

Annual  Report  for  Fiscal  Year  ending  June  30,  1892,  3251. 

Appendix  A. — ^Annual  report  of  the  Secretary  Missouri  River  Commission,  3259;  (1) 
commerce  of  the  Missouri  River  during  1891,  3262;  (2)  elevations  of  surface  of 
ground  at  secondary  triangulation  stations  between  Three  Forks  and  Fort  Benton, 
Mont.,  3270;  (3)  annual  report  of  Mr.  A.  H.  Blaisdell,  assistant  engineer,  3271;  (4) 
annual  report  of  Mr.  J.  A.  Seddon,  assistant  engineer,  3273.        ^ 

Appendix  B. — Annual  reports  of  Mr.  Charles  F.  Potter,  division  engineer,  3273, 3274. 

Appendix  C.~Anuual  report  of  Mr.  S.  Waters  Fox,  division  engineer,  3278. 

Appendix  D. — Annual  report  of  Mr.  Samuel  H.  Yonge,  division  engineer,  3290. 

APPENDIX  Y  Y. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Report  of  Board  of  Engineers  on  proposed  bridge  of  city  of  Dulnth,  Minn.,  across 
canal  at  entrance  of  Diiluth  Harbor,  3315;  report  of  Board  of  Engineers  on  pro- 
posed bridges  of  city  of  Portland,  Oregon,  across  Willamette  River  at  Bumside 
and  Knight-Quimby  streets,  3323. 


CON1ENT8.  XXI 

APPENDIX  Z  Z. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS. 


(1)  Rkport  of  Capt.  Thomas  L.  Casey,  Corps  of  EDgiDoers,  3341;  (2)  report  of  Col. 
Williivm  P.  Craighill,  Corps  of  Engineers,  3342;  (3)  report  of  M^j.  Charles  K.  L.  B. 
Davis,  Corps  of  Engineers,  3344:  (4)  report  of  Maj.  William  Ludlow,  Corps  of 
Eogineers,  3344;  (5)  report  of  Col.  O.  M.  Poe,  Corps  of  Engineers,  3345;  (6)  report 
of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers,  3347. 


APPENDIX  AAA. 

REPORT  OF  LIEUT.  COL.  GEORGE  H.  ELLIOT,  CORPS  OF  ENGINEERS. 

Washington  Aqueduct,  3349;  water  supply.  District  of  Columbia,  3380;  increasing 
the  water  supply  of  Washington,  D.  C,  3381 ;  erection  of  fishways  at  Great  Falls, 
3382. 

APPEiroiX  B  B  B. 

REPORT  OF  COL.  O.  H.  ERNST,  UNITED  STATES  ARMY. 

XatfpROVKMKNT  and  care  of  public  buildings  and  grounds  in  the  District  of  Columbia, 
Washington  Monument,  3385. 

APPBimiX  0  0  0. 

SURVEY  OP  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Ts^fiUK  of  published  charts  of  the  northern  and  northwestern  lakes,  and  surveys  made 
for  the  purpose  of  keeping  these  charts  up  to  date,  3407;  survey  of  Waverly  Shoal, 
Xake  Erie,  3424;  survey  of  shoals  in  St.  Lawrence  River,  N.  Y.,  (1)  Haskell  Shoal, 
3425;  (2)  shoals  near  Crossover  Light,  3426;  resurvey  of  the  lake  front  at  Chicago, 
3427;  survey  of  Black  Creek  Shoal,  Lake  Ontario,  3428;  annual  water-level  curves 
of  the  northern  and  northwestern  lakes,  3429. 

APPEIiTDIX  D  D  D. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Construction  and  improvement  of  roads  and  bridges  in  the  Yellowstone  National 
Park,  3433. 

APPENDIX  E  E  E. 

EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 

Beport  of  Lieut.  Cassius  E.  Gillette,  Corps  of  Engineers,  engineer  officer,  on  opera- 
tioQR  in  Department  of  the  Missouri,  3457  j  report  of  Maj.Tully  McCrea,  Fifth 
Artillery,  acting  eng^eer  officer,  on  operations  In'  Department  of  the  Colnmbin, 
^;  report  of  Capt.  Charles  A.  Worden,  Seventh  Infantry,  acting  engineer  offi- 
^'i  on  operations  in  Department  of  the  Platte,  3459;  report  of  Lieut.  Charles 
0>  Lyman,  Second  Cavalqr,  in  charge  of  office,  on  operations  in  Department  of 
California,  3459. 

UW8  AFFECTING  THE  CORPS  OF  ENGINEERS.  FIFTY-SECOND  CONGRESS, 

FIRST  SESSION,  1891-^92 3461 


ANNUAL   REPORT 


OF  THE 


CHIEF  OF  engineers; 


UNITED    STATES    ARMY. 


1892. 


EEPOET 

OF 

THE    CHIEF    OF    ENGINEERS, 

UNITED    STATES   ARMY. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  September  30,  1892. 

Sir:  I  have  the  honor  to  present  for  your  information  the  following 
port  upon  the  duties  and  operations  of  the  Engineer  Department  for 
he  fiscal  year  ending  June  30, 1892: 

officers  of  the  corps  of  engineebs. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
.  S.  Army,  at  the  end  of  the  fiscal  year  was  117. 
Since  the  last  annual  report  the  corps  has  lost  one  of  its  officers, 
ieut.  Col.  William  E.  Merrill,  who  died  on  December  14,  1891. 
There  were  added  to  the  corps,  by  promotion  of  graduates  of  the 
^lilitary  Academy,  five  additional  second  lieutenants. 

On  the  30th  of  June,  1892,  the  officers  were  distributed  as  follows : 

Commanding  the  Corps  of  Engineers  and  the  Engineer  Department 1 

Office  of  the  Chief  of  Engineers 3 

l^oard  of  Engineers,  fort incat ions,  river  and  harbor  works,  and  Division  Engi- 
neer    1 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division  Engi- 
neer    1 

fortifications,  river  and  harbor  works,  and  Division  Engineers 2 

Board  of  Engineers,  Mississippi  River  Commission,   Division  Engineer,  and 

Board  of  Visitors 1 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Board  of  Visitors .  2 

^'ashiogton  Aqueduct  and  Light-House  Board 1 

Biver  and  harbor  works 33 

fortifications  and  river  and  harbor  works 30 

Hiaaiasippi  River  Commission  and  Missouri  River  Commission 1 

fortifications.  Post  of  Willets  Point,  U.  S.  Engineer  School,  and  Battalion  of 

Engineers 1 

jiver  and  harbor  works  and  Missouri  River  Commission 1 

l^blic  buildings  and  ffronnds,  Mississippi  River  Commission,  Missouri  River 

Commission,  and  Light-House  Board 1 

jattalion  of  Engineers  and  U.  8.  Engineer  School 14 

*i88iMippi  River  Commission 1 

fortifications 1 

Jfiwonri  River  Commission 1 

IjWve  of  absence 1 

Detached,  at  Military  Academy,  on  International  Boundary  Commission,  with 
Light- House  Establishment,  as  military  attaches,  with  Board  of  Commis- 

■ioiers  of  the  District  of  Columbia,  and  at  headquarters  military  department.  20 
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two  combined  during  the  year,  being  $3.91,  and  the  average  cost 
of  all  the  masonry  laid,  from  the  beginning,  being  $5.51,  inclusive  of 
superintendence,  purchase  and  maintenance  of  plant,  repairs  to  build- 
ings, office  expenses,  and  general  work. 

The  contract  for  the  mechanism  of  the  northwest  lift  was  practically 
completed  June  30, 1892,  at  which  date  all  the  parts  of  the  mechanism 
had  been  completed,  delivered,  and  set  in  place,  except  the  final  adjust- 
ment of  the  ammunition  lift  and  rammer.  A  test  had  been  made  of 
the  connections  to  the  accumulators,  resulting  in  the  satisfactory  rais- 
ing of  the  accumulators.  The  final  test  of  the  mechanism,  with  its 
ultimate  load  of  gun  and  carriage,  will  be  made  in  August. 

The  estimated  total  cost  of  a  completed  battery  of  this  type,  accom- 
modating two  guns,  is  $457,000  (not  including  cost  of  armament),  of 
which  $283,000  is  applied  to  masonry  and  sand  covering,  and  $174,000 
to  the  mechanism  of  two  gun  lifts. 

Special  modifications  of  the  original  plans  of  the  gun-lift  battery 
have  been  approved,  which  provide  for  a  defensible  entrance  and  for 
additional  security  against  attack  by  boat  parties  on  front  and  flanks. 

A  building  for  office  purposes  was  erected  at  a  total  cost  of  $1,548, 
and  a  frame  building  for  the  general  use  of  the  Engineer  Department 
is  in  process  of  construction,  by  contract,  at  a  cost  of  $5,000. 

At  the  close  of  the  fiscal  year  the  concrete  masonry  of  the  mortar 
battery  was  completed,  excepting  the  floors  of  the  magazines  and  pas- 
sages, the  sloping  concrete  surface  capping  for  restricting  damages  by 
blasts  in  the  pits,  the  retaining  walls,  and  the  counterscarp  wall  and 
galleries. 

The  line  of  the  ditch  was  cleared  of  undergrowth  and  stumps  and 
graded  ready  for  the  foundation  of  the  counterscarp  wall. 

There  were  constructed  13,025  cubic  yards  of  concrete,  at  an  average, 
cost  of  $5.28  per  cubic  yard,  including  superintendence,  purchase  and 
maintenance  of  plant,  repairs  to  buildings,  and  general  work  not 
capable  of  specification.  No  sand  has  been  moved,  except  when  re- 
quired to  prepare  for  laying  of  masonry.  The  total  estimated  cost  of 
the  battery,  without  armament,  is  $201,000. 

Concerning  the  construction  of  emplacements  for  two  10-inch  and 
one  8-inch  guns.  Lieutenant  Colonel  King  reports: 

Steam  hoisting  engines  and  derricks  have  been  placed  ux)on  the 
wharf  so  that  two  or  even  three  boats  may  discharge  their  cargoes  at 
the  same  time.  A  new  winding  engine  has  been  placed  at  the  head  of 
the  incline,  of  sufficient  power  to  haul  heavily  loaded  cars  from  the  bot- 
tom to  top  in  less  than  one  minute,  and  a  small  locomotive  has  been 
built  for  handling  them  when  they  reach  the  upper  level. 

The  work  of  preparing  emplacements  for  two  10-inch  and  one  8-inch 
rifies  has  been  continued  during  the  year;  one  magazine  and  part  of 
the  parapet  connecting  it  with  the  next  emplacement  have  been  com- 
pleted, and  the  second  magazine  is  weU  underway.  The  earth  excavar 
tion  and  concrete  work  and  receiving  materials  have  been  carried  along 
together  as  circumstances  would  permit,  and  the  daily  output  of  con- 
crete in  place  has  in  one  case  reached  160  cubic  yards  with  a  single 
mixer.  This,  however,  is  far  above  the  average,  as  there  are  many 
delays  in  moving  machinery,  preparing  centers,  et-c. 

The  entire  quantities  of  work  done  on  the  battery  during  the  year 
have  been  as  follows,  viz: 

Cubic  yards. 

Earth  excavation 10, 897 

Concrete  in  pl:ice 7,  H76 

Earth  embank  ineut 0.346 
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As  to  the  construction  of  a  mortar  battery  lieuteDant  Colonel  King 
reports: 

The  buildings  for  storehouse,  office,  and  blacksmith's  shop  were  com- 
pleted and  derricks  and  steam  driUs  were  kept  at  work  during  the  year 
when  the  weather  would  permit.  Cars  and  track  were  bought,  and  a 
substantial  wharf,  with  an  incline  connecting  it  with  the  battery,  was 
completed. 

A  suitable  stationary  engine  was  procured  and  set  up  at  the  head  of 
the  incline  for  handling  cement,  sand,  and  other  heavy  materials  that 
will  be  required  in  the  construction  oi  the  battery. 

The  earth  excavation  for  all  the  mortar  pits  and  magazines  and  pas- 
sages was  completed,  excepting  a  part  of  one  mortar  pit,  and  nearly  all 
of  this  earth  and  some  of  the  rock  was  placed  in  embankment  where  it 
will  not  have  to  be  removed  again. 

The  rock  excavation,  which  is  the  most  serious  item  of  the  work 
required,  has  also  been  pushed  during  the  year,  and  nearly  all  that 
required  to  be  removed  from  two  mortar  pits  and  all  of  the  magazines  and 
passageways  has  been  removed  and  a  third  pit  is  partly  excavated. 

The  condition  of  the  work  is  now  such  that  the  concrete  work  can  be 
commenced  at  once,  and  a  stone  crusher  will  be  set  at  work  at  an  early 
day  to  supply  the  broken  stone.  There  is  enough  stone  on  the  ground 
that  has  been  taken  from  the  pits  to  supply  all  the  stone  needed  for 
concrete  on  the  entire  work,  and  it  can  be  crushed  for  a  mere  fraction 
of  what  it  would  cost  to  buy  the  stone  already  broken. 

The  entire  quantities  of  materials  removed  during  the  year  are  the 
following,  viz: 

Rock  blasted  and  removed cubic  yards..  3,917 

Earth  excavated  and  placed  in  embankment do 3, 462 

Track  laid linear  feet..  370 

Drain  laid do 500 

Washington,  District  of  Columbia. — Officers  of  the  Corps  of  Engineers 
in  charge:  Lieut.  Col.  Peter  C.  Hains,  until  November  23,  1891;  then 
Maj.  Lewis  O.  Overman,  until  December  7,  1891;  then  Capt.  Thomas 
Turtle,  until  January  25,  1892,  and  since  that  date  Maj.  Charles  E.  L. 
B.  Davis,  with  first  Lieut.  George  A.  Zinn  under  their  immediate 
orders;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engi- 
neers, from  January  5,  1892. 

The  approved  project  of  defense  contemplates  emplacements  for  four 
12-iDch  guns  on  lifts,  six  10-inch  and  three  8-inch  guns  on  disappearing 
carriages,  eight  12-inch  mortars,  and  submarine  mines  operated  from 
iwo  mining  casemates.  A  project  for  the  construction  of  emplacements 
for  two  10-inch  guns  was  approved^  July  11, 1891.  In  July  and  August, 
1891,  preparations  for  the  work  were  made,  plans  were  prepared,  and 
the  collection  of  a  plant  begun  and,  in  September,  1891,  active  opera- 
tions were  commenced. 

The  site  of  the  emplacement  being  125  feet  above  the  river,  an  exten- 
sive plant  for  handling  and  delivering  material  at  the  site  of  the  work 
had  to  be  constructed.  A  new  wharf  was  built,  210  feet  long,  extend- 
ing to  17  feet  at  low  water,  and  provided  with  four  derricks  and  a 
hoisting  engine.  An  inclined  railway  was  built  up  to  the  top  of  the 
hill  where  a  large  hoisting  engine  was  placed.  Bins  for  storage  and 
high  trestle  tracks  were  constructed,  and  the  necessary  cars  and  ma- 
chinery purchased.  A  pump  and  pipe  connections  for  water  supply  of 
hoilers  and  concrete  mixer  from  the  river  were  provided.  At  the  close 
of  the  fiscal  year  ending  June  30, 1892,  the  excavation  was  practically 
completed. 
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Hampton  Boads,  Virginia. — Under  charge  of  the  officers  in  charge  of 
defenses  of  Washington,  D.  C. 

The  approved  project  of  defense  contemplates,  for  the  present,  five 
12-inch  guns  on  lifts,  ten  10-inch  guns  on  disappearing  carriages,  thiiiy- 
two  12-inch  mortars,  and  submarine  mines  operated  from  two  mining 
casemates.  At  the  close  of  the  fiscal  year  ending  June  30, 1891,  a  pro- 
ject for  emplacements  for  two  10-inch  guns  had  been  approved  and 
work  commenced.  The  track  for  steam  railway  had  been  extended,  a 
bridge  across  the  dit<;h  and  storage  bins  for  concrete  material  built, 
a  concrete  mixer  with  its  necessary  plant  installed,  and  a  telephone  line 
established  between  all  parts  of  the  work.  In  October,  1891,  the  re- 
moval of  the  old  redoubt  with  its  concrete  gun  platforms  and  maga- 
zines was  commenced  and  proved  a  difficult  and  expensive  piece  of 
work.  In  March,  1892,  the  mixing  and  laying  of  concrete  were  com- 
menced. 

San  Francisco  Harbor^  California. — Officer  in  charge,  Col.  George  H, 
Mendell,  Corps  of  Engineers,  with  First  Lieuts.  Henry  C.  Newcomer 
and  Charles  L.  Potter,  Corps  of  Engineers,  under  his  immediate  orders, 
the  latter  until  July  28, 1891. 

The  approved  project  of  defense  contemplates,  for  the  present,  eighteen 
12-inch  guns  on  lifts,  twenty-three  10-inch  and  thirteen  8-inch  guns  on 
disappearing  carriages;  fifteen  12-inch,  five  10-inch,  and  six  8-inch  guns 
on  nondisappearing  carriages;  one  hundred  and  forty-four  12-inch  mor- 
tars, and  submarine  mines  operated  from  seven  mining  casemates.  Dur- 
ing the  year  estimates  and  working  drawings  for  four  emplacements 
were  submitted.  Of  these  one  was  for  a  disappearing  and  three  for 
nondisappearing  guns.  Wharfage  and  storage  facilities  and  the  water 
supply  were  increased.  Of  the  rock  used,  part  was  obtained  from  a 
Government  quarry  and  part  by  contract  at  89  cents  per  ton  of  2,000 
pounds. 

The  excavation  necessary  for  the  six  emplacements  for  three  12-inch 
and  three  10-inch  guns  was  completed.  The  concrete  work  of  tliree 
has  been  completed  as  far  as  it  can  be  now  done.  Excepting  the  gaps 
left  in  the  parapets  in  front  of  the  three  gun  positions,  the  masonry  is 
ready  for  the  3-inch  top  layer  of  bituminous  rock.  Almost  20,000  cubic 
yards  of  concrete  have  been  placed  in  position,  and  necessary  drains 
have  been  placed.    Much  back  filling  has  been  executed. 

The  final  completion  of  all  emplacements  for  guns  must  await  definite 
information  as  to  the  position  and  the  details  of  gun  platforms  for  car- 
riages, which  can  not  be  had  until  the  models  for  carriages  are  adopted. 

Estimates  are  submitted  for  emplacements  for  six  12-inch,  eight  10- 
inch,  and  four  8-inch  guns,  and  for  one  mortar  battery. 

Balances  on  hand  from  previous  appropriations  should  not  be  consid- 
ered as  justifying  any  reduction  of  these  estimates,  as  these  balances 
pertain  to  works  entirely  distinct  from  those  for  which  estimates  are 
now  submitted. 

MINING  CASEMATES. 

During  the  past  fiscal  year  three  mining  casemates  have  been  com- 
pleted, forming  part  of  the  defenses  of  Washington,  D.  C,  Hampton 
Koads,  and  San  Francisco;  one  for  the  defense  of  Portland,  Me.,  is 
expected  to  be  completed  in  about  six  weeks ;  two  for  the  defense  of 
Philadelphia,  for  which  allotments  were  made  June  8  and  October  10, 
1891,  will  be  completed  during  the  present  working  season,  and  one  at 
Charleston,  S.  C,  is  near  completion.  Working  drawings  and  estimates 
of  cost  of  two  mining  casemates  for  the  defense  of  Narragansett  Bay 
are  about  ready  to  be  submitted. 
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The  defenses  proposed  for  the  places  named  and  for  Boston  include 
twelve  mining  casemates,  in  addition  to  those  completed  or  under  way, 
and  an  estimate  is  submitted  for  $150,000,  in  order  that  the  construction 
of  six  of  these  may  be  undertaken. 

Two  special  storage  sheds  for  submarine-mining  material  have  been 
completed  at  New  York  and  San  Francisco,  and  a  third  required  at  the 
former  place  will  be  commenced  as  soon  as  the  site  can  be  graded  and 
prepared. 

SITES  FOB  FORTIFICATIONS. 

The  act  of  August  18,  1890,  authorized  the  acquisition  by  condemna- 
tion, purchase,  or  donation  of  sites  needed  for  fortifications.  By  this 
act  and  that  of  February  24,  1891,  $1,000,000  was  appropriated  for  this 
purpose. 

In  the  fiscal  year  1891  the  greater  portion  of  sites  for  one  3-gun  bat- 
tery and  two  mortar  batteries  at  Grovers  Cliff',  near  Boston,  about  50 
acres,  had  been  acquired.  The  title  to  small  portions  of  these  sites,  not 
then  acquired,  has  since  been  passed  upon,  and  the  Attorney-General 
has  been  requested  to  initiatiC  condemnation  proceedings  for  some  few 
lots  which  it  has  not  been  practicable  to  purchase.  The  sum  of  $7,045 
was  obtained  by  selling  at  auction  buildings  which  it  was  necessary  to 
remove  from  the  site  of  the  mortar  battery. 

At  the  southern  entrance  of  New  York  Harbor  places  selected  as 
sites  for  fortifications  owned  by  i)rivate  parties  were  located  at  Coney 
Island,  Fort  Hamilton,  and  Bayside  (near  Keansburg),  N.  J. 

After  examination  of  the  site  proposed  at  Coney  Island  a  new  site 
was  selected  on  Plumb  Island,  inimediately  in  rear  of  the  eastern  end 
of  Coney  Island. 

Failing  to  purchase  the  lands  referred  to  near  Fort  Hamilton  and 
on  Plumb  Island  at  reasonable  and  equitable  rates,  proceedings  were 
instituted  by  the  Attorney-General,  at  the  request  of  tlie  Secretary  of 
War,  for  condemning  the  lands  in  the  United  States  courts. 

The  decree  of  the  court  was  rendered  in  the  case  of  the  land  on  Plumb 
Island  July  7, 1891,  and  the  total  amount  paid  for  60  acres  to  the  own- 
ers under  the  decree  was  $99,547.76. 

After  properly  recording  them,  the  papers  in  the  case  were  filed  with 
the  Chief  of  Engineers  December  26,  1891. 

In  the  case  of  lands  near  Fort  Hamilton,  56.54  acres,  the  decree 
was  rendered  ^November  18,  1891,  and  the  amount  paid  owners  was 
$2!)2,315.86.  The  Treasury  Department  paid,  in  addition,  the  sum  of 
110,452.27  for  expenses  incurred  by  the  United  States  district  attorney, 
making  the  total  cost  of  the  land  $302,768.13. 

The  land  near  Keansburg,  N.  J.,  25.3  acres,  was  purchased,  on 
authority  of  the  Secretary  of  War,  by  agreement,  September  11,  1891, 
at  $200  per  acre,  and  the  title  papers  were  approved  by  the  Attorney- 
General  of  the  United  States  June  6,  1892.  Payment  will  be  made  in 
July. 

Other  sites  at  this  entrance  lie  west  and  southwest  from  the  Fort 
Wadsworth  reservation,  and  amount  to  about  129  acres.  Fourteen 
acres,  with  improvements  thereon,  were  purchased  for  $110,000,  its 
value,  as  appraised  by  an  expert  employed  by  the  Government.  Con- 
I  demnation  proceedings  have  been  initiated  for  the  acquisition  of  other 
portions  of  this  property. 

At  Sheridans Point,  below  Washington,  D.  C,  on  the  Potomac  Eiver, 
the  purchase  was  authorized  of  291  acres  of  land  at  a  cost  not  exceed- 
iiig$65per  acre.    But  as  the  owners  declined  to  sell  at  this  figure,  con- 
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^'^    York    harbor    (sonthem    en- 
trance ) — Continued. 
Site  for  mortar  batteries,  Plnmb 
Island : 

1891,   August  26.    For   pur- 
chase of  land,  50  acres $93, 500. 00 

1891,    October    16.    Account 
district  attorney,  fees,  ez- 

peusee 6,308.32 

$99, 808.82 

Site  adjoining  Fort  Wads  worth : 
1891,  June  29.  For  purchase 
of  Martin  tract,  6^  acres  (to 
bewith<irawn) 44,000.00 

1891,  September  28.  For  pur- 
chase of  Hegewisch  tract, 

14  acres 110,000.00 

1892,  May  31.  Account  district 
attorney,  Martin  tract 339.69 

1892,  June  8.  Account  district 

attorney,  Hegewisch  tract.      1, 086. 20 


8ite    for    mortar   battery,  Point 
Comfort,  N.  J. : 

1891,  May  27.  For  services  of 

real -estate  expert 155. 52 

1891,  September  9.  For  pur- 
chase of  land,  25.3  acres ...       5, 060. 00 

1892,  June  8.  For  purchase  of 

land 90.00 


155,425.89 


map  ton  Roads,  Va. : 
Site    for    mortar    battery,  Wil- 
longhby  Point : 

1»91,  October  30.  For  pur- 
chase of  land,  47  acres,  and 

two  rights  of  way 23, 500. 00 

1891,  October  30.  Account 
district  attorney,  fees,  ex- 
penses, etc 515.10 

1891,  December  26.  Traveling 
expenses,  etc. ,  of  clerk ....  8. 50 

r  Clerk  of 

court..  $238.75 
District 
attor- 
ney, ex- 
penses .        4. 50 


5, 305. 52 

$564,992.00 


1892, 
March  30. 


243.25 

24, 266. 85 


iTashington,  D.  C. : 

Sit4~'  for  gun  batteries,  Sheridan 
Point: 
1891,  February  26.  For  pur- 
chase of  land,  291  acres  (to 

be  withdrawn) 19,000.00 

^an  Francisco  Harbor: 

1890,  December  13.  For  services  of 

real-estate  expert,  etc 1, 000. 00 

Site  at  Laguna,  Merced,  for  mortar 
battery : 
1891^  June  30.  For  survey  of 
land 49.72 


1,049.72 

$888, 046. 79 

111,  954. 21 
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demnation  proceedings  for  the  acquisition  of  90  acres  of  this  tract  were 
instituted.  The  resulting  award  was  $140  per  aere.  This  was  so  much 
in  excess  of  what  was  considered  a  fair  price  that  the  appraisement 
was  not  aec'epted.  Fuither  proceedings  in  this  case  are  not  now  pend- 
ing. 

At  Willoughby  Point,  Virginia,  a  site  for  a  mortar  battery,  containing 
about  47  acres,  and  two  rights  of  way  were  condemned;  the  award, 
which  was  accepted,  was  $23,500.  The  expenses  attending  this  a<*qui- 
sition  were  $766.85.  This  land  had  been  once  offered  to  the  Govern- 
ment for  $1,000,  and  later  for  $500  per  acre.  Jurisdiction  has  not  been 
ceded  over  the  sites  acquired  in  New  York  and  New  Jersey. 

At  Point  Lobos,  California,  condemnation  proceedings  in  the  case  of 
64.05  acres  approached  completion. 

It  is  thought  that  the  unallotted  balance  of  existing  appropriations 
will  hardly  suflBce  for  the  acquisition  of  sites  whose  condemnation  has 
been  requested;  and  as  it  is  estimated  that  nearly  1,900  acres  should 
be  acquired  at  different  localities  on  the  coast,  an  estimate  of  $500,000 
is  submitted,  which  amount  can  well  be  applied  to  this  purpose. 

Statement  of  funds  pertainiuff  to  the  acquisition  of  nites. 

APPROPRIATED. 

Act  of  Angriist  18,  1890 $500,000.00 

Actof  February  24,  1891 500,000.00 

1, 000, 000. 00 

ALLOTMENTS. 

Portland  Harbor,  Me.,  Portlai^i  Head : 
1892.  May  31.  Fees  of  district  at- 
torney for  examining  title $100. 00 

Boston  Harbor,  Mass. : 

181H),   November  22.    For  expert 

services,  etc $1,  000. 00 

Site  for  mortar  batt<enes,  Grovers 
Cliff: 
1890,  December  1.   For  pur- 
chase of  land 163, 054. 12 

Site  for  gun  batteries,  Grovers 
Cliff: 

1890,  December  17.  For  pur- 
chase of  land 109, 58,3. 1 0 

273, 637. 22 

Kew  York  Harbor  (eastern  entrance) : 

1892,  April  5.  For  services  of  real- 
estate  expert 250. 00 

Site  for  mortar  battery,  Sands 
Point : 

1891,  April  28.  For  purchase 

of  land  ( withdrawn ) 4, 750. 00 

5,000.00 

New  York  harbor  (southern  entrance) : 

1890,  December  12.  For  services  of 

real-estate  expert 1, 000. 00 

Site    adjoining    Fort    Hamilton 

56.54  acres : 

1892,  January  26.  For  pur- 
chase of  land ,f  283,  000. 00 

1892,  January  28.  For  pur- 
chase of  land 10,000.00 

1892,  June  23.  Account  dis- 
trict attorney  and  court  ex- 
penses, etc 10, 452.  27 

303, 452. 27 
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New    York    li  arbor    (son them    en- 
trance ) — Continued. 
Site  for  mortar  batteries,  Plnmb 
Island : 
1891,  Augnst  26.    For   pur- 
chase of  land,  50  acres $93, 500. 00 

1891,  October  16.  Account 
district  attorney,  fees,  ex- 
penses       6,308.32 

$99,808.82 

Site  adjoining  Fort  Wadsworth : 
1891,  June  29.  For  purchase 
of  Martin  tract,  6^  acres  (to 
be  withdrawn) 44,000.00 

1891,  September  28.  For  pur- 
chase  of  Hegewisch  tract, 

14  acres 110,000.00 

1892,  May  31.  Account  district 
attorney,  Martin  tract 339.69 

1892,  June  8.  Account  district 
attorney,  Hege  wisch  tract .      1, 086. 20 


Site   for   mortar   battery.  Point 
Comfort,  N.  J. : 
1891,  May  27.  For  services  of 
real-estate  expert 155. 52 

1891,  September  9.  For  pur- 
chase of  land,  25.3  acres ...       5, 060. 00 

1892,  June  8.  For  purchase  of 

land 90.00 


155,425.89 


Bikixipton  Roads,  Va. : 

Site   for    mortar    battery,  Wil- 
louehby  Point: 
1»91,   October  30.    For  pur- 
chase of  land,  47  acres,  and 

two  rights  of  way 23, 600. 00 

1891,  October  30.  Account 
district  attorney,  fees,  ex- 
penses, etc 515.10 

1891,  December  26.  Traveling 
expenses,  etc. ,  of  clerk ....  8. 50 

Clerk  of 
court..  $238.75 
District 
attor- 
ney, ex- 
penses.       4.50 


5, 305. 52 

$564,992.00 


1892, 
March  30.  i 


243.25 

24, 266. 85 


Waahitigton,  D.  C. : 

Bite  for  gun  batteries,  Sheridan 
Point: 
1891,  February  26.  For  pur- 
chase of  land,  291  acres  (to 

be  withdrawn) 19,000.00 

B*n Francisco  Harbor: 

1890,  December  13.  For  services  of 

rea]-estate  expert,  etc 1, 000.  (X) 

SiteatLaguna,  Merced,  for  mortar 
battery : 
1891 J  June  30.  For  survey  of 
land 49.72 


1, 049. 72 

-^ $888, 045. 79 

111,  954. 21 
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REPAYMENTS  TO  THE  APPROPRIATIONS. 

1891,  December  30.  From  Phimb  Island,  N.  Y.,  allotment $259. 06 

1892,  April  12.  lYom  Sands  Point,  N.  Y.,  allotment 4,  750. 00 

1892,  June  28.  From  Fort  Hamilton,  N.  Y.,  allotinent 6^^.  14 

$5.  B93. 20 


1892,  Jnne30.  Amount  available : 117,647.41 

PROTECTION   OF  THE  SITE  OF  FORT  NIAGARA,  NEW   YORK. 

Officer  in  charge,  Capt.  Dan  C.  Kiiigman,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

Protection  of  site. — Operations  have  been  in  progress  for  the  protec- 
tion of  the  site  of  Fort  Niagara  under  allotments  made  from  the  appro- 
priations for  "  sea  walls  and  embankments "  and  preservation  and 
repair  of  fortifications.  The  project  provides  for  the  repair  of  the 
sea  wall  along  the  lake  front,  the  construction  of  dikes  of  fascines,  iron 
pickets,  and  stone  along  the  river  and  a  portion  of  the  lake  front,  and 
the  filling  in  behind  these  dikes  along  the  river  front  to  a  height  of 
6  feet  above  low  water,  leaving  a  flat  slope  down  to  the  water.  Above 
this  slope  is  a  level  pla<je  wide  enough  for  a  roadway,  then  a  steeper 
slope  up  to  the  general  level  of  the  site,  the  lower  slope  to  be  protected 
by  a  gi'«>wth  of  willows  and  the  upper  one  by  sod. 

The  total  amount  expended  under  this  project  to  June  30, 1892,  is 
$29,449.38,  which  has  resulted  in  the  repair  of  the  sea  wall,  the  con- 
struction of  1,711  linear  feet  of  dike  work,  941  feet  of  which  is  albng  the 
river,  the  construction  of  a  concrete  breakwater  in  front  of  the  north- 
west angle  to  protect  the  wall,  and  in  giading  the  bank  along  the  river 
front  according  to  the  project,  for  a  distance  of  941  feet.  The  grading 
was  completed  late  in  the  season,  and,  as  it  was  impossible  to  induce 
a  growth  of  willows  on  this  slope  that  would  be  any  possible  protection 
to  it  during  the  winter  and  spring  freshets,  it  was  covered  with  a  rough 
pavement  of  stone. 

July  1,  1891,  balance  unexpended $11,688.95 

June  30,  1892,  amount  expended  during  fiscal  year 11, 138. 33 

July  1,  1892,  balance  unexpended 550. 62 

July  1,  1892,  outstanding  liabilities 30.00 

July  1,  1892,  balance  available 520.62 

Amount  (estimated)  renuired  for  completion  of  existing  project 26, 105.  30 

Amount  that  can  be  protitably  expended  in  tiscal  year  ending  J  une  30, 1894 .      3, 000. 00 

(See  Appendix  Ko.  1.) 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

OflBcer  in  charge,  Col.  D.  C.  Houston,  Corps  of  Engineers. 

Davids  Island,  21  miles  distant  by  water  from  the  Battery,  New 
York  city,  is  one  of  the  principal  recruiting  stations  of  the  Army. 

On  the  east  side  of  the  island  was  a  bay  into  which  garbage  and 
refuse  matter  frequently  drifted,  becoming  a  source  of  annoyance  and 
possible  disease  to  the  troops  stationed  there;  separated  from  the  bay 
by  a  low  sand  beach  was  a  fresh- water  pond,  formerly  used  as  a  water 
supply  during  drought,  and  still  used  as  an  ice  pond. 

To  protect  the  pond  from  salt  water,  as  well  as  for  sanitary  reasons, 
the  construction  of  a  sea  wall  in  front  of  this  beach  was  recommendea 
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in  1883  and  1884.  In  1886  $47,000  waB  estimated  as  the  cost  of  a 
masonry  wall  about  980  feet  long,  with  embankment  behind,  the  wall 
to  be  placed  near  low- water  line,  and  to  rise  12  feet  above  mean  low- 
water  level. 

Under  the  appropriation  of  September  22, 1888,  $47,000  was  allotted 
for  this  sea  wall  and  embankment.  Eecent  stringent  regulations  pre- 
vent the  deposit  of  garbage  in  this  vicinity;  therefore  a  riprap  wall 
with  dimension-stone  capping  was  substituted  for  the  masonry  wall 
originally  designed,  the  cost  being  less  and  the  wall  equally  effective. 

The  sea  wall  was  completed  in  April,  1890. 

The  wall  and  embankment  are  in  good  condition;  slight  repair  to  the 
embankment  is  needed  where  heavy  storms  have  washed  away  part  of 
the  earth. 

A  survey  of  the  shores  of  the  island,  made  in  June,  1891,  to  prepare 
estimates  of  cost  of  other  needed  sea  walls  ui)on  this  island,  shows  that 
protection  is  needed  at  the  west  shore,  north  of  the  coal  dock;  a  suit- 
able sea  wall,  with  embankment,  at  this  place  is  estimated  to  cost 
$30,000. 

Estimates  for  other  sea  walls  were  also  presented,  but  they  are  not 
deemed  of  as  pressing  importance  as  this  one. 

July  1, 1891,  balance  unexpended $11, 597. 86 

Amount  transferred  to  allotment  for  sea  wall,  Governors  If^land 6, 597. 86 

Jnly  1, 1892,  balance  unexpended 5,000.00 

Amonnt  (estimated)  required  for  completion  of  existing  project 55, 000.00 

Amount  that  can  be  be  profitably  expended  in  fiscal  year  ending  J  uue  30{  1894    30, 000. 00 

(See  Appendix  2  A.) 

SEA  WALLS  AT  GOVEENOES  ISLAND,  NEW  YOEK  HARBOB. 

Officer  in  charge,  Col.  D.  C.  Houston,  Corps  of  Engineers. 
The  project  adopted  in  1866  provided  for  inclosing  the  entire  island 
by  a  sea  wall.  Under  an  allotment  made  in  1865  and  other  subsequent 
allotments  and  appropriations,  walls  were  built  on  the  south,  southeast, 
east,  and  northwest  sides  of  the  island,  and  under  an  appropriation  of 
150,000,  made  by  act  of  Congress  approved  August  18, 1890,  at  the  be- 
ginning of  the  fiscal  year  work  had  been  commenced  on  a  contract  for 
construction  of  sea  wall  on  the  west  side  of  the  island. 

During  the  past  fiscal  year  this  contract  was  completed;  the  wall  is 
1,499.14  feet  long,  resting  on  a  concrete  foundation  (containing  659.24 
cubic  yards  of  concrete) ;  39,544  cubic  yards  of  filling  were  placed  in 
the  embankment  behind  the  waU  and  1,856  cubic  yards  were  used  to 
complete  the  embankment  behind  the  north  wall. 

With  the  balance  of  the  available  fdnds  a  wall  about  212  feet  long  is 
to  be  built  under  a  contract  recently  entered  into,  extending  north  from 
the  wall  on  the  east  side  of  the  island  to  and  under  the  quartermaster's 
wharf. 

The  existing  walls  are  in  good  condition,  but  for  preservation  they 
Bhoald  be  repointed  in  places  and.  parts  of  the  foundation  should  be 
protected  with  riprap. 

To  complete  the  wall  around  the  entire  island,  after  the  existing  con- 
tract is  fiLnished,  there  will  remain  about  185  feet  distance,  to  the  shore 
«Bd  of  the  stone  wharf. 
The  estimated  cost  of  building  a  wall  over  this  distance  is  $8,000^ 
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and  of  repointing  and  riprapplng  the  other  walls  where  necessarji 
•5,717;  total,  $13,717. 

July  1,  1891,  balance  nnezpeDded $63,740.96 

Amount  tranflferred  from  allotment  for  sea  wall,  Davids  Island      6,  b\n.  86 

$60,338.84 

Jone  30,  1892,  amount  expended  daring  fiscal  year 46,484.70 

July  I,  1S92,  balance  unexpended 13,854.14 

Jnly  1,  1892,  outstanding  liabilities $180.00 

July  1,  1892,  amount  covered  by  uncompleted  contracts 4, 956. 56 

5, 136. 56 

July  1, 1892,  balance  available 8,717.58 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      5, 000. 00 

(See  Api>endix  2  B.) 

BEACH  PROTECTION,   WATER   SUPPLY,    AND    SEWERAGE    SYSTEM    AT 

FORT  MONROE,  VIRGINIA. 

Officers  of  the  Corps  of  Engineers  in  charge:  Lieut.  Col.  Peter  0. 
Hains,  to  November  31, 1891;  Maj.  L.  Cooper  Overman,  from  Novem- 
ber 23  to  December  7, 1891;  Capt.  Thomas  Turtle,  from  December  7, 
1891,  to  January  25, 1892;  and  Maj.  Charles  E.  L.  B.  Davis,  since  Janu- 
ary 25, 1892,  with  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  under 
their  immediate  orders;  Division  Engineer,  Col.  William  P.  CraighiU, 
Corps  of  Engineers. 

Beach  protection. — ^The  erosion  of  the  beach  on  the  side  of  the  bay 
and  to  the  northeastward  of  the  fort  had  progressed  so  as  to  endanger 
the  integrity  of  the  sand-spit  connecting  the  fort  with  the  mainland. 
The  approved  project  consisted  of  jetties  or  groins  built  at  suitable 
intervals  along  the  beach,  at  an  estimated  cost  of  $37,000.  Four 
letties  have  been  built,  of  an  aggregate  length  of  927  feet.  There  has 
been  some  fiU  on  the  east  side  of  all  the  jetties,  and  between  them  some 
scour. 

July  1, 1891,  balance  unexpended $23,985.60 

June  30, 1892,  amount  expended  during  the  fiscal  year 23, 656. 07 

July  1, 1892,  balance  unexpended 329. 53 

July  1, 1892,  outstanding  liabilities 89.00 

July  1, 1892,  balance  available 240.53 

(See  Appendix  3  A.) 

Water  supply. — The  supply  of  water  is  dependent  upon  rainwater 
stored  in  cisterns  and  water  of  inferior  quality  brought  across  Mill 
Creek  in  iron  pipes.  The  importance  of  an  adequate  supply  of  whole- 
some water  within  the  limits  of  the  fortification  can  hardly  be  overes- 
timated. Six  thousand  dollars  was  appropriated  by  the  act  of  Febru- 
ary 24, 1891,  but  this  amount  was  not  deemed  sufficient  to  sink  a  well 
to  the  depth  which  it  is  already  shown  must  be  exceeded  to  secure  a 
supply  of  good  water.  A  brief  account  of  previous  attemps  at  sinking 
wells  at  tWs  post  is  given  in  the  report  of  the  local  officer,  who  recom- 
mends that  $4,000  additional  appropriation  be  made. 

July  1,  1891,  balance  unexpended $6,000.00 

Julyl,  1892,  balance  unexpended 6,000.00 

(See  Appendix  3  B). 


FORTIFICATIONS.  1 5 

Sewerage  system. — Twenty-five  thousand  dollars  was  appropriafced  by 
the  act  of  March  2, 1889,  for  a  complete  system  of  sewerage  inside  and 
outside  of  the  fort.  Bids  received  for  this  work  showed  that  the  ap- 
propriation was  insufQcient  for  the  purpose.  October  29,  1891,  the 
Secretary  of  War  decided  that  two  separate  systems  mnst  be  con- 
structed, one  by  the  United  States  and  the  other  by  the  hotel  proprie- 
tors and  others  enjoying  the  privilege  of  residing  on  the  reservation. 
Estimates  in  accordance  with  this  decision  of  the  Secretary  of  War 
were  submitted  March  12, 1892,  amounting  to  $45,000,  and  it  was  recom- 
mended that  an  appropriation  of  that  sum  be  made  for  the  sewerage 
system,  in  lieu  of  the  amount  appropriated  by  the  act  of  March  2, 1889. 
I^e  numerous  reports  of  the  local  officer  in  charge  and  of  the  com- 
manding officers  and  post  sui^geons  show  the  great  and  urgent  need  of 
this  improvement. 

July  1,  1891,  balance  unexpended $24,902.10 

July  1,  1892,  balance  unexpended. . . : 24, 902. 10 

(See  Appendix  3  G.) 

BSPAIB  AND  PBESEBVATION  OF  FORT  MARION,  FLORIDA. 

Officers  in  charge,  Capt.  W.  M.  Black,  Corps  of  Engineers,  to  No- 
vember 20, 1891,  and  Maj.  John  C.  Mallery,  Corps  of  Engineers,  since 
that  date^  with  Lient.  David  DuB.  Gaillard,  Corps  of  Engineers,  nnder 
the  immediate  orders  of  the  former  nntil  November  6, 1891;  Division 
Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

The  work  of  restoration  of  Fort  Marion  and  the  improvement  of  its 
grounds  were  begun  with  an  appropriation  of  $5,000,  made  in  the  act 
approved  July  5, 1884.  A  further  appropriation  of  $15,000  for  the  res- 
toration of  this  fort  was  made  in  the  act  approved  August  18, 1890. 
Work  under  this  last  appropriation  was  begun  October  20, 1890,  and 
W3»  continued  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  as 
Bet  forth  in  detail  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year. 

During  the  past  fiscal  year  the  entire  terreplein  was  coated  with  a 
mixture  of  paraffin  and  petroleum;  drawings  for  the  restoration  of  the 
chapel  door  were  made;  a  covered  drain  laid  for  a  distance  of  260  feet; 
60  feet  of  pavement  that  had  settled  was  brought  up  to  its  proper  level, 
and  a  number  of  trees  and  plants  were  put  out. 

Additional  and  final  work  of  restoration  and  improvement  of  fort 
and  grounds  remains,  as  set  forth  in  the  report  of  the  officer  in  charge 
of  the  work,  which  it  is  estimated  will  cost  $6,500. 

July  1, 1891,  balance  nnexpended $1, 218. 00 

Jone  90j  1S92,  amount  expended  dnring  fiscal  year 1, 171. 47 

Jnlyl,  1892,  balance  nnexpended 46.53 

July  1, 1892,  outstanding  liabilities 28.45 

Julyl,1892,  balance  available 18.08 

(See  Appendix  No.  4.) 

SSTIMATE8  OF  APPROPRIATIONS  REQUIRED   FOR   1803-^94. 

For  oonBtruotion  of  gun  and  mortar  batteries $1,782,000 

Forparchaaeof  land  for  fortifications 500,000 

^or  protection^  preserration,  an  d  repair  of  fortifications 80, 000 

^or  prepara^on  of  plans  for  fortifications 5,000 

Ftt  protection  of  Bite  of  Fort  Niagara,  New  York S,000 
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For  sea  walls  and  embankments $35,000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 

them  for  closing  the  channels  leading  to  cor  principal  seaports 100, 000 

For  needfdl  casemates,  cable  galleries,  etc.,  from  Which  to  operate  sub- 
marine mines , 150,000 

For  continuing  torpedo  ezx>eriments 10,000 

2,665,000 
THE  BOARD  OF  ENGINEERS. 

The  Board,  as  at  present  constituted,  consists  of  the  following  offi- 
cers of  the  Corps  of  Engineers:  Col.  Henry  L.  Abbot,  Col.  C.  B.  Corn- 
stock,  Col.  D.  C.  Houston,  and  Lieut.  Col.  G.  L.  Gillespie. 

Col.  G.  H.  Mendell,  Corps  of  Engineers,  is  also  a  member  of  the 
Board  when  it  is  acting  upon  matters  pertaining  to  the  defensive  works 
on  the  Pacific  coast. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
summary  of  the  reports  rendered  thereon : 

1891,  July  9.  On  project  of  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engi- 
neers, for  gun  emplacement  at  Fort  Washington,  Md. 

September  1.  On  project  of  Mr.  C.  Farrington  for  a  turret  for  shore 
purposes. 

September  29.  On  an  application  for  permission  to  level  off  an  unfin- 
ished battery  at  Governors  Island,  N.  Y. 

October  14.  On  project  of  Maj.  T.  H.  Handbury,  Corps  of  Engineers, 
for  obtaining  a  navigable  channel  in  the  lower  Willamette  and  Columbia 
rivers. 

October  16.  On  project  of  Maj.  C.  W.  Eaymond,  Corps  of  Engineers, 
for  a  mining  casemate  and  cable  gallery  at  fort  opposite  Fort  Dela- 
ware. 

October  26.  On  plan  of  Mr.  Patrick  McCann  for  a  land  fortress. 

October  26.  On  plan  of  Mr.  Owen  Foley  for  a  chevaux-de-frise. 

November  30.  On  pamphlet  of  Lieut.  Honeycutt  on  the  "  Relative 
average  effect  of  parallel  and  independent  fire.^' 

December  9.  On  plan  of  Mr.  John  Dougherty  for  a  revolving  fort. 

December  9.  On  project  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  En- 
gineers, for  gun  emplacement  at  Fort  Warren,  Mass. 

December  14.  On  modified  plans  of  the  North  River  Bridge  Com- 
pany for  a  bridge  across  the  Hudson  River  at  New  York  City. 

December  16.  On  Senate  466,  Fifty-second  Congress,  first  session, 
*'  To  authorize  the  New  York  and  New  Jersey  Bridge  Company  to  con- 
struct and  maintain  a  bridge  across  the  Hudson  River  between  New 
York  City  and  the  State  of  New  Jersey.'' 

December  21.  On  Seriate  846,  Fifty-second  Congress,  first  session, 
"  To  authorize  and  regulate  the  construction  of  bridges  across  the  Hud- 
son and  East  rivers,  at  the  city  of  New  York  and  prescribe  the  dimen- 
sions of  the  same." 

December  26.  On  purchase  fi'om  the  Highland  Beach  Association  of 
land  adjacent  to  Sandy  Hook,  N.  J. 

December  28.  On  defenses  of  Long  Island  Sound — eastern  entrance. 

1892,  January  12.  On  purchase  of  armored  cable. 

January  16.  On  House  of  Representatives  289,  Fifty-second  Con- 
gress, first  session,  "  To  incorporate  the  New  York  Bridge  Company, 
for  the  purpose  of  constructing,  maintaining,  and  operating  a  bridge  over 
East  River,  between  the  cities  of  New  York  and  Brooklyn,  in  the  State 
of  New  York.'' 
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January  26.  On  plan  of  Mr.  John  Hegeman  for  a  folding  boat  for 
ponton  bridges. 

January  26.  On  project  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, for  the  defense  of  the  gorge  of  a  gun-lift  battery  at  Sandy  Hook, 

January  29.  On  suggestions  of  Mr.  Burwell  Blair  for  locating  hostile 
vessels  entering  a  harbor. 

January  30.  On  memorial  of  Port  Townsend  Board  of  Trade  for  the 
defense  of  Puget  Sound. 

February  1.  On  project  of  Maj.  W.  A.  Jones,  Corps  of  Engineers,  for 
the  improvement  of  the  Eed  Eiver  of  the  North  and  Big  Stone  Lake. 

February  8.  On  plan  of  Mr.  John  Nader  for  a  movable  spar  torpedo 
for  harbor  defense. 

February  8.  On  plan  of  Mr.  H.  G.  Lane  for  a  steel  fort. 

February  8.  On  plan  of  Mr.  Edwin  Bell  for  formation  of  artificial  bars 
fco  exclude  hostile  vessels. 

February  12.  On  plan  of  Mr.  Charles  Boeckh  for  deepening  and  navi- 
gating channels. 

March  3.  On  device  of  Mr.  C.  K.  Corliss  for  directing  the  movements 
of  torpedoes. 

March  3.  On  Senate  2296,  Fifty-second  Congress,  first  session,  '*To 
provide  for  the  appointment  of  an  Ohio  River  Commission  for  the  im- 
provement of  said  river  from  Pittsburg  to  Cairo." 
.  March  10.  On  specifications  for  submarine- mining  cable  proposed  by 
Lieut.  Col.  W.  R.  King,  Corps  of  Engineers.  The  report  of  the  Board 
was  accompanied  by  a  memorandum  on  the  subject  by  Col.  H.  L.  Ab- 
bot, Corps  of  Engineers,  dated  March  9, 1892. 

March  28.  On  electrical  defense  scheme  of  Gen.  G.  W.  Serrell. 

March  28.  On  Senate  2626,  Fifty-second  Congress,  first  session,  "  To 
authorize  the  New  York  and  New  Jersey  Bridge  Companies  to  con- 
struct and  maintain  a  bridge  across  the  Hudson  River  between  New 
York  City  and  the  State  of  New  Jersey." 

March  28.  On  plan  of  Mr.  Charles  H.  Buckalew  for  submarine  tun- 
nels. 

April  2.  On  request  of  the  Mount  Morris,  N.  Y.,  bank  directors 
for  authority  to  partially  fill  in  the  Harlem  River;  and  on  their  applica- 
tion that  War  Department  orders  relativfe  to  the  height  of  the  New 
York  Central  Railroad  Company's  bridge  across  the  Harlem  River  be 
rescinded. 

April  6.  On  House  of  Representatives  7819,  Fifty-second  Congress, 
first  session,  "to  authorize  the  construction  of  bridges  over  the  North 
or  Hudson  River  between  the  States  of  New  York  and  New  Jersey." 

April  7.  On  plan  of  Mr.  C.  F.  Shedd  for  wire  foot  nets  for  obstruct- 
ing an  enemy's  men  and  horses. 
April  28.  On  plan  of  Mr.  George  Cowing  for  the  auxiliary  defense  of 

harbors  and  coasts. 
April  28.  On  House  of  Representatives  8312,  Fifty-second  Congress, 

first  session,  "to  authorize  the  New  York  and  New  Jersey  Bridge  Com- 
panies to  construct  and  maintain  a  bridge  across  the  Hudson  River 

between  New  York  city  and  the  State  of  New  Jersey.'' 

May  26.  On  the  defense  of  the  eastern  entrance  to  New  York  Har- 
bor at  and  near  Throgs  Neck. 
May  26.   On  plan  of  Maj.  M.  B.  Adams,  Corps  of  Engineers,  for 

strengthening  the  superstructure  of  the  Buffalo  Breakwater. 
In  the  performance  of  the  duties  of  the  Board,  the  following  personal 

examinations  were  made: 
Under  instructions  of  the  Chief  of  Engineers,  dated  July  28, 1891, 

ENa  92 2 
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the  Board,  ?n  consectioii  with  its  report  on  the  defenses  of  the  eastern 
entrance  of  Long  Island  Soond^  made  an  in8i>ection  of  the  locality  cov- 
ered by  the  report  on  August  28, 1891. 

Under  instructions  of  the  Chief  of  Engineers,  dated  March  18, 1892, 
the  Board  made  an  inspection  of  the  defenses  of  Savannah,  6a.,  on 
Apnl  12  and  13^  and  of  Charleston,  S.  C,  on  April  14, 15,  and  16, 1892. 

Under  instructions  of  the  Chief  of  Engineers,  dated  June  6, 1892, 
the  Board,  on  June  13, 1892,  made  an  inspection  of  the  barges  contain- 
ing powder  and  other  explosives,  anchored  near  Ellis  and  Bedloes 
islands,  New  York  Harbor.  This  matter  was  investigated  at  the  re- 
quest of  the  Treasury  Department  in  view  of  complaints  that  the  lives 
and  property  of  people  on  the  New  Jersey  shore  were  menaced  by 
these  barges. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  indi- 
vidual members  of  the  Board  have  been  otherwise  engaged  as  follows: 

1.  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  has  continued 
in  charge  of  certain  experiments  with  torpedoes;  as  a  member  of  the 
Board  of  Ordnance  and  Fortification;  as  president  of  the  Board  to  fix 
the  harbor  lines  for  the  harbor  of  New  York  and  its  adjacent  waters; 
and  as  division  engineer  of  the  Northeast  division.  He  has  also  served 
as  president  of  Boards  for  examination  of  officers  of  the  Corps  of 
Engineers  with  a  view  to  promotion,  and  as  president  of  the  Board  to 
fix  the  harbor  lines  of  the  port  of  Boston.  He  has  recently  been  do- 
tailed  on  a  Board  to  consider  and  report  upon  the  subject  of  harbor  lines 
for  Oswego,  N.  Y. 

2.  Col.  C.  B.  Comstock  has  served  as  division  engineer  of  the  South- 
west division ;  as  member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer 
School;  as  president  of  the  Mississippi  River  Commission;  as  member 
of  the  Board  to  fix  the  harbor  lines  of  New  York  Harbor  and  its  adjac- 
ent waters;  as  member  of  the  Board  to  fix  the  harbor  lines  of  Phila- 
delphia; as  member  of  a  Board  for  examination  of  officers  of  the  Corps 
of  Engineers  with  a  view  to  their  promotion;  and  is  under  orders  to 
represent  the  War  Department  at  the  Fifth  Congress  of  Internal  Navi- 
gation at  Paris,  France. 

3.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  The  Board  of 
Engineers.  He  has  conducted  the  various  works  of  river  and  harbor 
improvement  and  of  fortifications  under  his  charge,  and  he  has  served 
as  a  member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer  School;  as 
a  member  of  the  Board  to  fix  the  harbor  lines  for  the  harbor  of  New 
York  and  its  adjacent  waters;  as  a  member  of  Boards  to  establish  har- 
bor lines  in  the  harbors  of  Stamford  and  Bridgeport,  Conn.;  as  membei- 
of  Board  for  examination  of  officers  of  the  Corps  of  Engineers  with  a 
view  to  promotion;  and  is  a  member  of  the  Board  to  consider  harbor 
lines  for  Norwalk,  Conn. 

4.  Lieut.  Col.  G.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  harbor  improvement  and  of  harbor  defense  with 
which  he  was  charged  during  the  year,  has  continued  to  serve  as  a 
member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer  School;  on  har- 
bor-line Boards  for  the  harbors  of  New  York,  Stamford,  and  Bridgeport; 
on  tlie  Board  on  the  subject  of  obstructions  to  navigation  in  the  Hud- 
son River;  and  on  the  Board  to  consider  a  deep-water  harbor  on  the 
Pacific  Coast  between  Points  Duma  and  Capistrano.  He  also  served 
on  the  harbor-line  Board  for  the  port  of  Boston,  and  is  a  member  of  the 
Board  to  consider  harbor  lines  for  Norwalk,  Conn. 
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POST    OP   WILLETS    POINT,  NEW  YORK — ^ITNITED    STATES    ENGINEER 
SCHOOL — ^BATTALION  OF  ENGINEERS — ^ENGINEER  DEPOT. 

Officer  in  command,  Lient.  Col.  W.  E.  King,  Corps  of  Engineers. 

POST  OF  WILLETS  POINT,   NEW  YORK. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  24  commis- 
sioned officers  and  353  enlisted  men,  including  officers  and  noncom- 
missioned officers  of  the  general  staff,  student  officers,  and  enlisted  men 
of  the  Hospital  Corps.  This  is  a  loss  of  3  officers  and  a  gain  of  20  men 
in  strength  over  last  year's  report. 

Eepairs  and  improvements  have  been  made  daring  the  year  to  roads, 
sidewalks,  and  buildings,  and  two  new  brick  barracks  and  a  guard- 
house have  been  begun  by  the  Quartermaster's  Department.  A  brick 
house  for  the  fire  engines  and  appliances  has  been  completed  and  ex- 
tensive repairs  to  the  quartermaster's  wharf  have  been  commenced. 
The  new  guard-house  is  nearly  ready  for  nse. 

One  more  barrack,  a  building  for  the  post  mess  for  enlisted  men,  and 
a  storehouse  near  the  wharf  for  quartermaster's  and  commissary 
stores,  as  heretofore  reported,  are  very  much  needed  for  the  comfort  of 
the  garrison  as  well  as  for  the  proper  handling  and  storage  of  public 
property. 

The  drill,  discipline,  instruction,  and  sanitary  condition  of  the  garri- 
son have  been  satisfactory  and  compare  favorably  with  the  attainments 
of  former  years,  as  shown  by  the  comparative  statement  in  appendix. 

UNITED  STATES  ENGINEER  SCHOOL. 

During  the  year  6  engineer  officers,  2  cavalry,  1  artillery,  and  5  in- 
&ntry  officers  completed  the  course,  and  7  infantry  officers  who  have 
completed  the  laboratory  duty  are  still  engaged  in  the  practice  work  of 
planting  and  operating  torpedoes,  which  it  is  expected  wiU  be  com- 
pleted October  1, 1892. 

All  have  manifested  intelligence  and  interest  in  the  work  and  are 
entitled  to  certificates  of  proficiency  in  one  or  more  of  the  branches  they 
have  been  studying  and  practicing. 

BATTALION  OF  ENGINEERS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  five  companies,  of 
150  men  each,  with  a  sergeant-major,  and  quartermaster  sergeant, 
and  is  officered  by  details  from  the  commissioned  officers  of  the  corps. 

The  present  strength  is  18  officers  and  437  enlisted  men. 

The  authorized  strength  of  companies  A,  B,  and  C,  which  are  stationed 
at  WiUets  Point,  is  133  men  each,  and  of  Company  E,  stationed  at  West 
Point,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  149,  and 
the  total  gain  169,  making  a  net  gain  of  20  men. 

The  battalion  ha«  been  employed  during  the  year  at  engineer,  pon- 
toon and  torpedo  drills,  infantry  drill,  rifle  practice,  photography;  and 
company  E,  at  West  Point,  has  assisted  in  the  instruction  of  cadets  in 
Biilitary  engineering  and  i)ontoon  drill. 

ENGINEER  DEPOT. 

The  fireproof  storehouse  referred  to  in  last  report  is  nearly  completed, 
and  the  work  of  arranging  the  pontoon,  siege,  and  torpedo  materials 
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and  appliances  in  it  is  well  under  way.  This  bnilding  will  furnish  all 
the  storage  room  needed  for  many  years  to  come. 

The  small  tug  for  planting  torpedoes  has  been  placed  under  contract 
and  is  to  be  completed  by  the  end  of  September. 

A  quantity  of  lumber  and  other  materials  have  been  procured  for  the 
purpose  of  replacing  the  old  and  worn-out  pontoon  bridge  equipage. 

The  buildings  and  machinery  for  trials  of  the  Sims-Edison  Torpedo 
have  been  provided  and  are  now  in  use  for  the  purpose  intended. 

A  concrete  tank  for  insulated  torpedo  cable  has  been  built  and  is 
now  in  use  for  storing  cable. 

The  depot  property,  such  as  torpedo,  pontoon  materials,  and  instru- 
ments, have  been  cared  for,  and  the  usual  purchases,  receipts,  issues,  and 
repairs  have  been  made. 

Experiments  have  been  continued,  including  the  trials  of  the  Sims- 
Edison  Torpedo,  tests  of  building  materials,  fuses,  circuit  closers, 
mooring  rope,  shackles,  etc.,  details  of  which  will  be  found  in  appen- 
dixes, or  have  been  made  the  subject  of  special  reports. 

STATEMENT  OF  FUNDS. 

Congress  has  at  Taiions  times  appropriated  as  follows : 

1.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending 

Jnne  30,1892,  the  amount  of $11,000.00 

Expended  and  pledged 10,996.75 

For  engineer  depot  at  Willets  Point,  N.  Y.,  (no  limit)  for  fireproof  store- 
house, the  amount  of 16,000.00 

Expended  and  pledged 12, 468. 34 

Outstanding  liabilities 558. 15 

July  1,1892,  balance  available 2,973.51 

2.  Torpedoes  for  harbor  defense,  act  September  22,  1888 : 

July  1, 1891,  balance  unexpended 17, 316. 75 

July  1, 1892,  balance  unexpended  and  available 5, 088. 33 

8.  Torpedoes  for  harbor  defense,  act  March  2, 1889 : 

July  1, 1891,  balance  unexx>ended 121, 713. 93 

June  30, 1892,  assigned  during  fiscal  year * 5, 000. 00 

July  1, 1892,  balance  unexpended  and  available 21, 315. 54 

4.  Torpedoes  for  harbor  defense,  act  August  18, 1890 : 

July  1, 1891,  balance  unexpended 46, 748. 54 

July  1, 1892,  balance  unexpended  and  available 24, 598. 85 

5.  Torpedoes  for  harbor  defense,  act  February  24, 1891 : 

July  1, 1891,  balance  unexpended 16,742.08 

July  1, 1892,  balance  unexpended  and  available 83. 70 

6.  Torpedoes  for  harbor  defense,  acts  March  2, 1889,  and  August  18, 1890 : 

Keallotted  during  fiscal  year  for  purchase  of  American  Submarine 

Cable,  total  amount 74,961.12 

July  1, 1892,  balance  unexpended  and  available 74, 961. 12 

7.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending 

June  30,1893 15,000.00 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1894,  for 
the  engineer  depot  at  Willets  Point,  IN".  Y.,  viz: 

1.  For  incidental  expenses  of  depot $5,000.00 

2.  For  purchase  of  materials  for  instruction  of  battalion 8, 500. 00 

3.  For  purchase  and  repair  of  instruments 3^000.00 

4.  For  purchase  and  binding  of  professional  works  for  library 600. 00 

Total 12,000.00 

(See  Appendix  No.  6.) 
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RIVER    AND    HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and  har- 
bors were  prosecuted  during  the  last  fiscal  year  were  derived  from  the 
appropriations  by  the  river  and  harbor  act  approved  September  19, 
1890,  appropriations  in  the  sundry  civil  act  approved  March  3, 1891, 
for  certain  works  on  account  of  which  contracts  were  to  be  made  for 
completion  as  provided  in  the  act  of  September  19, 1890,  and  such  bal- 
ances of  former  appropriations  as  were  available. 

A  brief  statement  derived  from  the  reports  of  the  ofiScers  in  charge 
of  the  several  works  hereinafter  given  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  expended,  and  estimate  of  amount  required  for  its  comple- 
tion. 

Section  2  of  the  river  and  harbor  act  approved  March  2, 1867,  re- 
quires that  the  Secretary  of  War  shall  annually  submit  to  Congress  a 
fall  estimate  for  the  entii*e  and  permanent  completion  of  each  river  and 
harbor  work,  and  of  the  amount  that  can  be  profitably  expended  on 
each  uncompleted  work  in  the  next  fiscal  year. 

It  is  believed  that  sufficient  funds  are  provided  by  the  river  and  har- 
bor act  approved  July  13, 1892,  to  carry  the  works  through  the  fiscal 
year  of  1894,  except  in  the  cases  of  works  on  account  of  which  contracts 
are  to  be  made  for  their  completion  as  provided  in  the  river  and  har- 
bor acts  of  1890  and  1892^  and  consequently  estimates  for  this  last  class 
of  works  only  are  submitted.  Each  report,  however,  sets  forth  the 
amount  necessary  to  complete  the  work  in  question,  and  provides  a 
basis  upon  which  items  of  appropriation  can,  if  necessary,  be  formulated. 

Beports  are  appended  of  the  work  accomplished  in  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  as  provided  for  in  sec- 
tion 4  of  the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged 
by  provision  in  the  river  and  harbor  act  of  August  2, 1882. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  harbor  lines 
have  been  established  at  the  following  localities: 

Five  Mile  River  Harbor,  Connecticut;  New  York  Harbor  and  adja- 
cent waters;  Anacostia  Biver  (Eastern  Branch  of  the  Potomac,  Wash- 
iogton,  D.  C.) ;  South  Branch  of  Elizabeth  Biver,  at  navy-yard,  Nor- 
folk, Virginia;  San  Pedro,  Wilmington  Harbor,  California;  San  Diego 
Harbor  and  adjacent  waters,  California;  Willamette  Biver  at  Port- 
land, Oregon;  Vancouver  Harbor  (Columbia  Biver),  Olyinpia  Harbor, 
and  Bellingham  Bay  (at  New  Whatcom  and  Fair  Haven,  Washington). 

Examinations  were  made  whenever  required  by  the  committees  of 
Congress  of  proposed  bills  authorizing  the  construction  of  bridges  upon 
which  the  views  of  the  War  Department  were  desired.  Of  the  bills  so 
examined  34  originated  in  the  Senate,  and  56  in  the  House  of  Bepre- 
sentatives. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested,  of  bridges  proposed 
to  be  built  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement 
is  given  of  the  action  had  in  such  cases. 

XJnder  sections  4  and  6  of  the  river  and  harbor  act  approved  Septem- 
ber 19, 1890,  persons,  corporations,  or  associations  owning  or  control- 
ling bridges  over  navigable  water  ways  of  the  United  States,  which  are 
unreasonable  obstructions  to  the  free  navigation  of  such  waters,  after 

being  given  a  reasonable  opportunity  to  be  heard,  have  been  notified 

to  80  alter  the  bridges  as  to  render  navigation  through  or  under  them 
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reasonably  free,  easy,  and  anobstracted.  In  each  case  the  changes  re- 
quired to  be  made  were  specified  in  the  notice,  and  reasonable  time  was 
prescribed  in  which  to  make  them.  A  detailed  statement  of  the  cases 
is  given  further  on  in  this  report. 

Keports  made  in  compliance  with  the  requirements  of  section  2  of 
the  river  and  harbor  act  of  July  5, 1884,  and  section  4  of  that  of  August 
5, 1886,  of  instances  in  which  piers,  breakwaters,  or  other  works  built 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used^  occu- 
pied or  injured  by  a  corporation  or  an  individual,  will  be  found  in  Ap- 
pendix Z  Z. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook. the  work,  as  follows: 

West  of  the  Rocky  Mountains:  Pacific  Division,  Col.  George  H. 
Mendel].  East  of  the  Bocky  Mountains:  Northeast  Division,  CoL 
Henry  L.  Abbot;  Southeast  Division,  Col.  Wm.  P.  Craighill;  Southwest 
Division,  Col.  Cyrus  B.  Comstock;  !N'orthwest  Division,  Col.  Orlando 
M.  Poe. 

South  Pass  of  the  Mississippi  River. — ^During  the  fiscal  year  ending 
June  30, 1892,  the  legal  channel  was  maintained  at  the  head  of  South 
Pass  and  through  the  Pass  itself,  but  during  a  x>^od  of  thirty-two- 
days,  from  May  20  to  June  20,  both  dates  inclusive,  such  channel  did 
not  obtain  through  the  jetties  at  the  mouth  of  the  Pass.  During  this 
period,  however,  there  was  a  navigable  depth  of  28.1  feet. 

Rules  and  regulations  for  the  use  of  canals. — Section  7  of  the  river  and 
harbor  act  approved  July  6, 1884,  authorized  the  Secretary  of  War  to 

Erescribe  proper  rules  and  regulations  for  the  administration,  and  use 
y  the  public,  of  the  Des  Moines  Eapids  Canal,  the  St.  Marys  Falls 
Canal,  and  the  Louisville  and  Portland  Canal,  and  provided  penalties 
for  willfril  violations  of  such  rules.  Similar  legislation  was  sub- 
sequently enacted  by  acts  of  August  11, 1888,  and  September  19,  1890, 
applying  to  the  South  Pass  of  the  Mississippi  Biver  and  the  Des 
Moines  Bapids  Dry  Dock. 

It  is  desirable  that  similar  authority  should  be  granted  to  the  Secre- 
tary of  War  with  respect  to  all  the  canals  owned  and  operated  by  the 
Government,  and  that  the  willful  violation  of  such  rules  as  may  be  pre- 
scribed should  be  declared  a  misdemeanor,  and  penalties  therefor  be 
provided.  The  need  of  rules  to  govern  the  use  and  navigation  of  these 
works,  and  of  adequate  provision  for  their  enforcement^  applies  alike  to 
all  the  canals.  Express  legislation  in  some  cases  indicates  that  Con- 
gressional action  is  necessary  in  all  cases  tor  the  sufficient  and  proper 
enforcement  of  whatever  rules  the  Secretary  of  War  may  promul.uate, 
and  difficulty  has  already  arisen  from  the  lack  of  authority  to  enforce 
rules  and  regulations  prescribed  for  the  use  of  canals  not  embraced  in 
existing  enactments. 

The  following  draft  of  an  act,  which  will,  it  is  believed,  accomplish 
the  objects  desired  with  respect  to  all  United  States  canals  and  similar 
works  of  navigation,  is  proposed  and  recommended  for  passage  by 
Congress : 

AN  ACT  providinff  for  the  establishment  and  enforcement  of  rules  and  refnilations  for  the  nse  and 
navigation  of  tJnited  States  oanals  and  similar  works  of  navigation,  snd  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Houee  of  Represeniativea  of  the  United  States  of  America 
4a  Congress  assembled,  That  the  Secretary  of  War  be,  and  is  hereby,  authorized  to 
prescribe  and  publish  such  rules  and  regulations  for  the  government,  use,  and 
navigation  of  any  or  all  canals  and  similar  works  of  navigation  that  now  are  or 
hereafter  may  be  owned,  operated,  or  maintained  by  the  United  States  as  may  seem 
necessary,  proper,  or  expedient  for  the  purpose  of  regulating  the  use  of  such  canak 
or  similar  works  by  vessels  passing  through  them,  and  of  preventing  any  obstmo- 
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tion  to  the  channels  through  such  canals  or  similar  works  and  any  injury  to  the  bed 
and  banks  thereof,  and  to  the  work^  constructed  for  the  improvement  or  in  connec- 
tion with  them. 

Sec.  2.  That  any  willful  violation  of  any  rule  or  regulation  made  bv  the  Secretary 
of  War  in  pursuance  of  this  act  shall  be  deemed  a  misdemeanor,  for  which  the  owner 
or  owners,  agent  or  agents,  master  or  pilot  of  the  vessel  offending  shall  be  separately 
and  collectively  responsible,  and  on  conviction  thereof,  in  any  district  court  in  the 
United  States  within  whose  territorial  jurisdiction  such  ofifense  may  have  been  com- 
mitted, shall  be  liable  to  punishment  by  a  fine  not  exceeding  five  hundred  dollars  or 
by  imprisonment  not  exceeding  six  months,  at  the  discretion  of  the  court,  for  each 
oJiense. 

Sec.  3.  That  it  shall  be  the  duty  of  all  persons  using  or  navigating  such  canals  or 
similar  works,  their  channels  and  approacnes,  or  using  any  of  the  piers,  breakwaters, 
docks,  wharves,  or  other  improvements  belonging  to  the  United  States,  to  observe 
the  regulations  prescribed  by  the  Secretary  of  War  as  aforesaid :  and  any  person  who 
shall  willfully  or  negligently  strand  or  sink  any  steam  vessel,  ooat,  or  craft  in  such 
canals  or  similar  works,  or  in  the  channels  or  approaches,  or  who  shall  willfully  or 
negligently,  or  by  failure  or  neglect  to  observe  the  regulations  prescribed  by  the 
Secretary  of  War  for  the  use  thereof,  obstruct  or  impair  such  canals  or  similar  works, 
or  cause  any  impediment,  injury,  filling  up,  or  shoaling  therein,  or  in  the  approaches 
thereto,  tending  to  obstruct  or  impair  the  navigation  thereof,  or  who  shall  willfully 
damage  or  injure  the  piers,  breakwaters,  wharves,  docks,  or  other  improvements 
of  such  canals  or  similar  works  belonging  to  the  United  States,  or  who  shall  fail 
to  obey  or  observe  any  of  said  prescribed  regulations,  shall  be  liable  to  the  penalty 
prescribed  by  section  two  of  this  act,  and  shall,  in  addition  thereto,  be  liable  to 
the  United  States,  or  to  any  person  aggrieved  bv  such  obstructions,  or  injuries,  or 
imlawfol  acts,  or  omissions,  in  a  civil  action  for  all  damages  occasioned  thereby,  or 
by  any  of  said  unlawful  acts,  to  said  United  States  or  such  aggrieved  person. 

ATLANTIC   COAST  AND  GULF   OF  MEXICO. 

IMPBOTBMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW  HAMP- 
SHIRE. 

Officers  in  charge,  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  to 
December  3, 1891^  and  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
since  that  date. 

1.  8t.  Croix  BiveTj  Maine, — ^An  examination  and  survey  of  the  St. 
Croix  River  were  made  under  the  provisions  of  the  river  and  harbor  act 
of  August  11, 1888,  and  the  reports  on  same  were  published  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1890  (page  463).  The  availa- 
ble depth,  at  mean  low  water,  over  the  shoals,  was  found  to  be  from  6.5 
to  9.5  feet,  and  in  the  upper  part  of  the  harbor  at  Calais  but  1.5  feet. 
The  channel  was  also  narrow.  In  the  report  on  the  survey  it  was  pro- 
posed to  obtain  a  channel  12  feet  deep  at  mean  low  water,  with  a  gen- 
eral width  of  200  feet,  but  narrowed  to  150  and  100  feet  at  the  upper 
end.  Such  an  improvement  would  enable  steamboats  to  reach  landings 
at  the  upper  end  of  the  harbor,  and  would  allow  large  lumber  vessels  to 
Mly  load  at  the  wharves  instead  of  having  to  drop  down  stream  about 
4  miles  to  complete  their  cargoes. 

An  appropriation  of  $35,000  was  made  by  act  approved  September 
19, 1890,  coupled  with  the  proviso  "  that  the  Government  of  the  Dom- 
inion of  Canada  shall  expend  a  like  sum  in  the  improvement  of  said 
river.^ 

No  work  has  yet  been  done,  pending  action  by  the  Dominion  Govern- 
ment, and  none  of  the  appropriation  has  been  expended. 

JiUyl,  1891,  halanc6  nnexpended $35,000.00 

July  1, 1892^  halance  unexpended 35,000.00 

( Amonnt  (estimated)  required  for  completion  of  existing  project 245,  000. 00 

<8nbmitUKi  in  compliance  with  requirements  oi  sections  2  of  river  and 
(    harhor  acts  of  1866  and  1867. 

(See  Appendix  A  1.) 
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2.  Lvbec  Channelj  Maine, — ^This  channel  lies  between  the  eastern  ex- 
tremity of  the  State  of  Maine  and  Gampobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  water, 
and  but  2  feet  at  low  water  of  spring  tides. 

The  project,  adopted  in  1879,  and  subsequently  modified,  was  for  a 
channel  276  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at 
mean  low  water. 

The  expenditures  to  June  30, 1891,  amounted  to  (168,929.42. 

The  expenditures  during  the  past  year  were  $25. 

At  the  close  of  the  fiscal  year  1891  the  project  had  been  practically 
completed,  and  no  work  has  been  done  since. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  an  examination  of  Lubec  Channel  was  made,  and  the  report  was 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1891 
(page  616). 

July  1, 1891,  balance  unexpended $70. 58 

Jane  30,  1892,  amount  expended  during  fiscal  year 25. 00 

July  1,  1892,  balance  unexpended 45.58 

(See  Appendix  A  2.) 

3.  Moosabec  Bar,  Maine. — ^Before  the  improvement  was  commenced 
the  entrance  at  the  eastern  end  of  Moosabec  Beach  was  difficult,  the 
channel  being  crooked,  with  ledges  on  either  hand.  The  direct  entrance 
was  obstructed  by  a  bar  on  which  the  depth  was  only  about  6  feet  at 
mean  low  water. 

The  project,  adopted  in  1881,  nrovided  for  a  channel  14  feet  deep  at 
mean  low  water,  and  not  less  than  200  feet  wide,  through  the  bar  at 
the  eastern  entrance  to  the  reach.  In  1888  the  project  was  extended 
to  provide  for  widening  the  14-foot  channel  to  300  feet,  for  removal  of 
ledges  obstructing  the  channel,  and  for  the  construction  of  a  small 
breakwater  to  divert  cross  currents. 

The  expenditures  to  June  30, 1891,  were  $53,888.29.  At  the  latter 
date  the  300-foot  channel  had  been  completed  to  the  ftiU  projected  width 
and  depth,  the  construction  of  the  breakwater  had  been  commenced, 
and  a  small  quantity  of  ledge  had  been  removed. 

The  expenditures  during  the  past  year  amount  to  $6,530.48,  which 
was  applied  to  the  completion  of  the  small  breakwater  included  in  the 
project.  The  work  remaining  to  be  done  consists  of  the  removal  of 
ledges  obstructing  the  channel  at  its  west  end. 

The  benefits  derived  from  the  improvement  are  not  local,  the  thorough- 
fare being  extensively  used  by  coastwise  vessels,  both  as  a  harbor  of 
reftige  and  as  a  sheltered  route. 

July  1,  1891,  balance  unexpended $16,111.71 

June  30,  18SK2,  amount  expended  during  fiscal  year 6, 530. 48 

July  1,  1892,  balance  unexpended 9,  .581. 23 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 24. 581. 23 

(  Amount  (estimated)  required  for  completion  of  existing  project 65,  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  3.) 

4.  Pleasant  River,  Maine, — Originally  the  channel  above  Addison 
Point  was  obstructed  by  bowlders,  while  below  navigation  was  rendered 
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dangerons  by  two  rocks  and  a  shoal  of  ledge  and  gravel  in  mid  river. 
The  act  of  September  19, 1890,  appropriated  (3,500  for  completing  the 
improvement. 

The  project  was  to  mark  the  rocks  by  a  beacon  and  the  shoal  by  a 
spindle,  the  remainder  of  the  appropriation  to  be  expended  in  removing 
bowlders  from  the  channel  above  Addison  Point,  the  work  to  be  done 
by  hired  labor  and  purchase  of  materials  in  open  market. 

The  work  was  commenced  in  June,  1891,  and  completed  during  the 
following  August.  A  stone  beacon  was  built  on  ^<  Channel  Bocks  "  and 
an  iron  spindle  was  established  on  the  shoal  known  as  ^^  Coffins  Eocks." 
Seventy  large  bowlders,  weighing  in  the  aggregate  about  55^  tons,  be- 
sides about  100  smaller  ones,  were  removed  from  the  river  above  Addi- 
son Point. 

July  1,  1891,  balance  unexpended $3,500.00 

June  30, 1892,  amount  expended  during  fiscal  year 3. 500. 00 

(See  Appendix  A  4.) 

5.  Narraguagus  River ^  Main^. — The  obstruction  to  navigation  con- 
sisted in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  6  feet  at  mean  low  water,  and  less  than  4  feet 
at  extreme  low  water. 

The  project  for  improvement  is  to  dredge  a  channel  not  less  than  200 
feet  wide,  having  11  feet  depth  at  mean '  low  water,  from  the  deep 
water  of  the  bay  to  Long  Point,  and  a  depth  of  9  feet  from  thence  to 
the  anchorage. 

The  expenditures  to  June  30, 1891,  amounted  to  (22,341.57. 

At  the  latter  date  the  following  work  had  been  accomplished:  At 
the  lower  steamboat  wharf,  and  at  the  new  steamboat  wharf,  about 
1,800  feet  further  down  stream,  the  channel  had  been  dredged  to  a 
width  of  about  300  feet.  Between  these  points  the  channel  was  about 
100  feet  wide.  From  the  new  steamboat  wharf  to  the  deep  water  of  the 
bay  the  dredged  channel  had  widths  of  90  and  55  feet.  All  dredging 
was  to  the  ftill  depth  of  11  feet  at  mean  low  water. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892, 
amounted  to  $5,121.85,  chiefly  for  liabilities  incurred  during  the  previ- 
ous fiscal  year.  The  contract  for  dredging  which  was  in  progress  at 
the  date  of  the  last  annual  report,  was  completed  July  11,  1891,  and 
no  work  has  been  done  since,  so  that  practically  no  work  has  been  in 
progress  during  the  year  just  ended.  By  the  dredging  done  during 
July,  1891,  a  least  channel  width  of  90  feet  was  obtained  from  the  new 
steamboat  wharf  to  the  deep  water  of  the  bay. 

July  1  f  1891,  balance  unexpended $5, 158  43 

Jnne  30,  1892,  amount  expended  daring  fiscal  year 5, 121.85 

Jnly  1,  1892,  balance  unexpended 36. 58 

Amount  appropriated  by  act  approved  July  13,1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 536. 58 

i  Amount  (estimated)  required  for  completion  of  existing  prolect 15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actd  of  1866  and  1867. 

(See  Appendix  A  6.) 

6,  Breakwater  from  Mount  Desert  to  Porcupine  Island,  Maine. — ^The 
anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  as  the  wharves 
at  which  steamers  land,  is  exposed  to  storms  and  seas  from  southerly 
Sections,  at  times  rendering  the  anchorage  insecure,  and  the  landing 
of  passengers  and  freight  at  the  wharves  difdcult. 
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The  original  project  was  to  construct  a  riprap  breakwater  in  a  direct 
line  from  Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  short 
distance  of  Mount  Desert  Island.  The  direction  of  that  portion  west 
of  Dry  Ledge  was  afterward  slightly  changed,  so  that  the  westerly  end 
of  the  breakwater  will  be  somewhat  farther  to  the  southward. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 

1891,  amounted  to  $19,144.53.  Up  to  the  latter  date  operations  bad 
been  confined  to  that  part  of  the  work  between  Porcupine  Island  and 
Dry  Ledge,  and  17,520  tons  of  stone  had  been  placed  in  position,  or 
rather  more  than  one-fourth  of  the  entire  quantity  (66,000  tons)  esti- 
mated for  that  portion  of  the  breakwater.  The  work  had  not  reached 
a  stage  to  be  of  much  benefit  to  the  harbor. 

The  expenditures  during  the  last  fiscal  year  were  $16,060.84,  making 
the  total  expenditures  under  the  project  $34,205.37.  At  the  date  of 
the  last  annual  report  work  was  in  progress,  under  contract.  About 
the  middle  of  iN'ovember,  1891,  after  19,080  tons  of  stone  had  been  de- 
livered, the  contractor  stopped  work.  Subsequently,  in  March,  1892, 
the  contract  was  annulled,  on  the  ground  that  it  had  been  assigned. 

The  entire  quantity  of  stone  placed  in  the  work  is  30,473  tons,  which 
was  all  deposited  in  that  part  between  Porcupine  Island  and  Dry 
Ledge.  During  June,  1892,  new  contracts  were  let  for  continuing  the 
work,  operations  to  be  commenced  by  July  1, 1892. 

Jaly  1, 1891;  balance  unexpended $80, 855. 47 

Jane  90, 18^,  amount  expended  during  fiscal  year 15,060.84 

Jaly  1, 1892,  balance  unexpended f 65,794.63 

July  1, 1892,  outatanding  liabilitiee $50.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 64, 585. 00 

64,635.00 

July  1, 1892,  balance  available 1,159.63 

Amount  appropriated  by  act  approved  July  13,  1892 50,0u0.00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 51, 159. 63 

(  Amount  (estimated)  required  for  completion  of  existing  project 656, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  6.) 

7.  Bagaduce  River y  Maine  — ^When  the  project  for  improving  this  lo- 
cality was  adopted  the  channel  near  South  Penobscot  was  crooked  and 
obstructed  by  ledges  of  rock,  and  the  least  depth  at  low  tide  did  not 
exceed  2  feet. 

The  approved  project  is  to  obtain,  by  dredging  and  rock  excavation, 
a  channel  100  feet  wide,  and  6  feet  deep  at  low  tide,  from  Bridges  Poinu 
toBowden's  Wharf,  South  Penobscot,  a  distance  of  about  4,000  feet,  the 
cost  being  estimated  at  $45,000.  It  was  also  intended  to  remove  a  small 
quantity  of  rock  obstructing  the  southern  channel  at  Johnsons  Nar- 
rows, at  an  estimated  cost  of  $1,876. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
amounted  to  $100,  which  were  for  preparation  of  plans,  etc.  No  work 
had  been  done.  The  first  appropriation,  $3,000,  was  too  small  to  be 
judiciously  expended.  Enough  rock  excavation  to  be  of  any  practical 
benefit  could  not  be  accomplished  with  that  amount,  and  the  situation 
was  such  that  without  the  removal  of  rock  no  practical  benefits  could 
be  acquired  by  dredging. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 

1892,  and  no  work  was  done. 
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July  1, 1891,  balance  nnezpended $6,900.00 

July  1,  1892,  balance  unexpended 6, 900. 00 

Amoont  appropriated  by  act  approved  Jnly  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 900. 00 

Amount  (estimated)  required  for  completion  of  existing  ]3roject 34, 875. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

8.  Penobscot  River j  Maine, — ^The  improvement  of  the  Penobscot  River 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less  than 
150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Bangor.  At  that 
time  the  channel  was  shoal  and  dangerous.  At  Bangor  the  depth  did 
not  exceed  about  6  feet  at  lowest  stages,  and  navigation  was  obstructed 
by  numerous  rocks  and  ledges.  The  work  was  continued  until  1880, 
and  included  also  the  removal  of  obstructions  in  the  harbor  at  Bangor, 
and  at  Bucksport,  the  expenditures  aggregating  $198,000.  No  fuither 
work  was  done  until  1884,  when  a  project  was  adopted  for  widening  the 
channel  at  Bangor,  and  for  certain  improvements  in  the  river  below, 
near  Crosbys  Narrows,  at  an  estimated  cost  of  $75,000.  While  this 
work  was  in  progress  a  survey  was  made,  under  the  river  and  harboc 
act  of  1886,  from  Bangor  to  Bucksport  Narrows,  and  a  project  was  sub- 
mitted for  securing  a  22-foot  depth  between  Bucksport  and  Winterport, 
at  an  estimated  cost  of  (365,000,  making  the  combined  cost  of  the  two 
projects  $440,000.  The  act  of  September  19, 1890,  appropriated  $25,000, 
and  provided  for  dredging  near  Stem's  Mill. 

Another  survey  was  ordered  by  the  act  of  September  19, 1890,  which 
has  been  made,  and  the  report  published  as  House  Ex.  Doc.  No.  t37. 
Fifty-second  Congress,  first  session.    (See  also  Appendix  A  25.) 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  aggregated  $308,300,  and  the  expenditures  under  the  various  proj- 
ects to  the  same  date  amounted  to  $278,746.02.  The  results  were  the 
widening  and  deepening  of  the  channel  at  Bangor  from  a  depth  of  6 
feet  at  extreme  low  tide,  to  14  feet,  the  remov^  of  rocks,  ledges,  and 
other  obstructions,  the  removal  of  a  shoal  near  Bucksport,  and  a  general 
increase  in  depth  and  width  of  channels^  from  the  mouth  up  to  Bangor. 

The  expenditures  durin  g  the  fiscal  year  ending  June  30, 1892,  amoun  ted 
to  $5,586.85.  The  contract  for  dredging  at  the  shoal  above  Crosbys 
Karrows,  which  was  in  progress  at  the  close  of  the  fiscal  year  1891,  was 
completed  in  November  last,  the  total  quantity  of  material  dredged 
under  the  contract  being  60,004  cubic  yards. 

Under  the  appropriation  of  September  19, 1890,  a  contract  was  made, 
imder  date  of  November  14,  1891,  for  dredging  near  Stem's  Mill, 
Work  was  commeno<ed  about  the  middle  of  May,  1892,  and  at  the  close 
of  the  fiscal  year  about  12,000  cubic  yards  of  material  had  been  exca- 
vated. 

July  1,  1891,  balance  unexpended $29,553.98 

June  30,  1^K2,  amount  expended  daring  fiscal  year 5, 586. 85 

July  1,  1892,  balance  unexpended 23,967.13 

Jnly  1,  1892,  outsUnding  liabilitieB $415. 0<) 

July  1,  1892,  amount  covered  by  uncompleted  contracts 22, 500. 00 

22, 915. 00 

I         July  1, 1892,  balance  available 1,052.13 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000.00 

\  

Amount  available  for  fiscal  year  ending  June  30,  1893 41)  062. 13 


T 
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(  Amonnt  (estimated)  required  for  completion  of  existing  pr^ect $290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  8.) 

9,  BelfcLSt  Harbor^  Maine. — ^Originally 'the  harbor  was  not  deep 
enough  to  accommodate  the  commerce.  At  one  place  in  the  harbor  the 
depth  was  only  about  4  feet  at  mean  low  tide. 

In  1876  a  project  for  dredging  was  adopted,  and  the  work  was  com- 
pleted in  1879  at  a  cost  of  $22,000.  Ko  more  work  was  done  until  1890, 
when  a  new  project  was  adopted  by  which  it  was  proposed  to  dredge  a 
channel  220  feet  wide,  and  16  feet  deep  at  mean  low  tide,  fipom  the  deep 
water  at  the  entrance  to  the  upper  harbor;  to  dredge  an  area  on  the 
north  side  of  the  harbor  to  a  depth  of  8  feet;  and  to  dredge  an  area  on 
the  south  side  of  the  channel  to  a  depth  of  13  feet. 

The  total  expenditures  up  to  June  30, 1891,  were  $23,588.95.  At  the 
latter  date  a  contract  was  in  progress  for  dredging  the  area  on  the 
northerly  side  of  the  harbor  to  the  8-foot  depth  proposed,  which  was  the 
first  work  undertaken  under  the  new  project.  At  the  close  of  the  year 
11,007  cubic  yards  of  material  had  been  dredged. 

The  expenditures  during  the  last  fiscal  year  were  $11,411.05,  which 
exhausted  the  funds.  The  contract  for  dredging  the  8- foot  area,  which 
Was  in  progress  at  the  date  of  the  last  Annual  Eeport,  was  completed 
October  1, 1891,  the  total  amount  dredged  being  09,110  cubic  yards, 
scow  measurement.  This  completed  the  8-foot  dredging  contemplated 
by  the  project,  and  leaves  the  13-foot  and  15-foot  dredging  yet  to  be 
done. 

July,  1, 1891,  balance  unexpended $11, 411. 06 

June  30,  1892,  amount  expended  during  fiscal  year 11, 411. 05 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 32, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  9.) 

10.  Camden  Harbor^  Maine. — ^Before  the  improvement  was  commenced 
vessels  drawing  more  than  6  feet  could  not  reach  the  wharves  at  low 
tide. 

The  improvement  i)rojected  is  to  dredge  an  area  at  the  eastern  part 
of  the  entrance  to  a  depth  of  12  feet  at  mean  low  tide;  to  dredge  a 
channel  on  each  side  of  the  harbor,  and  the  approach  to  the  same,  to  a 
depth  of  10  feet  at  mean  low  tide;  to  dredge  small  channels  at  the  upper 
end  of  the  harbor  to  a  depth  of  5  feet  at  mean  low  tide;  and,  after  com- 
pletion of  the  above  items,  to  dredge  the  middle  ground  of  the  harbor 
to  the  same  depths  as  the  adjacent  channels. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  on  the  latest  project,  amounted  to  $5,031.17.  As  a  result  the 
western  channel  had  been  dredged  to  a  depth  of  10  feet  at  mean  low 
tide  throughout  its  entire  length  including  the  approach.  The  width 
for  a  distance  of  about  1,150  feet  from  the  lower  end  was  75  feet,  and 
from  thence  to  the  upper  harbor  it  was  50  feet. 

The  expenditures  during  the  last  fiscal  year  were  $5,968.83,  exhaust- 
ing the  funds.  The  operations  consisted  in  widening  the  western  chan- 
nel. The  work  was  done  by  contract,  which  was  completed  September 
3, 1891,  the  quantity  dredged  being  30,664  cubic  yards.  By  this  dredg- 
ing the  approach  to  the  western  channel  was  widened  to  125  feet,  and 
the  channel  itself  to  100  feet  throughout  its  entire  length. 
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Jnly  1,  1891,  balance  unexpeuded $5,968.83 

June  30,  1892,  amount  expended  during  fiscal  year 5, 968. 83 

Amount  appropriated  by  act  approved  July  13, 1892 12, 000, 00 


i 


Amount  (estimate<l)  required  for  completion  of  existing  project 37, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

11.  Rockport  Harbor^  Maine. — This  is  a  small  harbor,  though  of  con- 
siderable commercial  importance,  on  the  west  side  of  Penobscot  Bay. 

Before  the  improvement  was  commenced  the  available  depth  along 
the  wharves  in  the  upper  part  of  the  harbor  was  but  4  feet  at  mean 
low  tide. 

The  project  adopted  in  1888  provided  for  dredging  the  shoal  area  in 
the  upper  harbor  to  a  depth  of  12  feet  at  mean  low  tide,  and  for  remov- 
ing a  small  ledge  at  the  eastern  side  of  the  area  proposed  to  be  dredged 
to  the  same  depth. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  amounted  to  $10,088.81.  At  the  latter  date  more  than  two-thirds 
of  the  area  included  in  the  project  had  been  dredged  to  the  full  depth 
of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  last  fiscal  year  were  $4,911 .19,  exhausting 
the  funds.  Work  was  commenced,  under  contract,  on  August  4, 1891, 
and  comi)leted  August  18, 1891,  by  which  15,000  cubic  yards  of  mate- 
rial were  dredged  and  60  cubic  yards  of  ledge  removed.  This  com- 
pleted the  project. 

July  1,  1891 ,  balance  unexpended $4, 911. 19 

June  ^,  189^2,  amount  expended  during  fiscal  year 4, 911. 19 

(See  Appendix  A  11.) 

12.  RocJcland  Harbor j  Maine. — ^The  location  of  Rockland  Harbor  is 
such  that,  besides  accommodating  its  own  commerce,  it  affords  a  con- 
venient refuge  for  large  numbers  of  coasting  vessels.  When  the  proj- 
ect for  a  breakwater  was  adopted  the  harbor  was  open  to  easterly 
Btorms,  the  anchorage  was  unsafe,  and  the  seas  often  broke  over  the 
wharves. 

The  project  a*b  originally  adopted  in  1881  provided  for  two  break- 
waters— one  starting  firom  Southwest  Ledge  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet, 
the  other  starting  from  Jameson  Point,  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $550,000.  |  The  top  of  each  break- 
water was  to  be  only  6  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
1650,000. 

In  1890  the  project  Vas  again  modified.  Instead  of  building  the 
Becond  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection.  The  estimated  cost  of  the 
new  project  was  (632,500,  this  being  inclusive  of  the  part  already  con- 
structed. 

Up  to  the  close  of  the  fiscal  yeat  ending  June  30,  1891,  there  had 
been  exx>ended  on  the  breakwater  the  sum  of  $153,058.51,  and  about 
156,500  tons  of  stone  had  been  placed  in  position.    The  above  expen- 
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ditores  had  resulted  in  protecting  a  part  of  the  harbor,  giving  a  secure 
harbor  of  refuge  for  many  vessels  that  trade  near  this  port. 

During  the  fiscal  year  ending  June  3^\  1892,  there  has  been  expended 
the  sum  of  $16,326.97.  This  expenditure  has  added  to  a  small  extent 
to  the  area  of  protected  harbor.  During  the  year  there  has  been  depos- 
ited about  23,500  tons  of  stone  in  the  breakwater,  the  price  paid  being 
78  J  cents  per  ton  of  2,000  pounds,  the  work  being  done  by  contract  by 
William  8.  White,  of  Bockland,  Me.  Up  to  the  close  of  the  year  there 
had  been  deposited  in  the  entire  breakwater  about  180,000  tons  of 
stone. 

July  ly  1891,  balance  onezpended $36,941.49 

JoneSOy  18SK2,  amount  expended  daring  fiscal  year 16,326.97 

Jnly  1, 1892,  balance  unexpended 20,614.52 

July  1,  1892,  outstanding  liabiUties $1,907.10 

July  1, 1892,  amount  covered  by  uncompleted  contracts 18, 178. 93 

20,086.03 

Julyl,  1892,  balance  available 528.49 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiaoal  year  ending  June  SO,  1893 30, 528. 49 

(  Amount  (estimated)  required  for  completion  of  existing  project 412, 500. 00 

<  Submitt€^d  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A 12.) 

13.  Kennebec  River^  Maine. — ^Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner,  was  obstructed  by  shoals  near  Beef  Eock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangerous  sunken  ledges  in  Lovejoy 
Narrows,  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at 
mean  low  tide,  and  by  a  ledge  at  Kehumkeg  Island.  The  steamboat 
channel  to  the  west  of  Swan  Island  (Hatchs  Bock)  was  obstructed  by 
a  shoal  over  which  there  was  only  7^  feet  of  water,  and  the  channel  be- 
tween Gardiner  and  Au^sta,  a  distance  of  6^  mUes,  was  obstruct^ 
by  shoals  which  gave  only  a  navigable  depth  of  3  J  feet  of  water  in  low 
summer  tides. 

Appropriations  were  made  at  various  times  between  1827  and  1852, 
for  improving  the  river,  but  the  first  regular  project  was  adopted  only 
in  1866  and  was  for  removing  rocks  and  straightening  and  deepening 
the  upper  part  of  the  river.    The  estimated  cost  was  $50,000. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000,  In  1871  the  project  was  ex- 
tended, the  additional  cost  being  estimated  at  $13,000,  making  the 
estimate  for  the  entire  project  $93,000.  It  was  again  extended  in  1872 
to  include  the  removal  of  ledges  in  Lovejoy  Narrows  at  an  additional 
estimated  cost  of  $30,603.61.  This  project  was  modified  in  1873,  and 
as  modified  was  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island,  and  near  the  north  end  of  it.  The  estimated  cost 
of  this  project,  wliich  was  completed  in  1883,  was  $20,500. 

The  harbor  and  river  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  the  further  improvement  of  the  river,  giving  12 
feet  clear  depth  at  low  tide  up  to  the  Upper  Sand  Bar,  ne^ir  South 
Gardiner,  10  feet  from  thence  to  Hinckley  Shoal,  and  8  feet  from 
thence  to  Augusta;  together  with  an  improvement  of  the  steamboat 
channel  west  of  Swan  Island  to  9  feet  at  mean  low  tide.    The  estimated 
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cost  of  this  project  was  $410,500,  which  estimate  was  subsequently  in- 
creased to  $428,500. 

The  total  expenditures  on  the  river  up  to  June  30, 1891,  have  been 
1280,381.43.  By  the  expenditure  of  this  sum  the  channel  near  Beef 
Bock  has  been  improved  to  give  a  clear  depth  of  over  12  feet,  the 
dangerous  rocks  in  Lovejoy  Narrows  have  been  removed  to  a  depth  of 
12  feet,  and  the  channel  through  the  Narrows  straightened,  the  shoal 
near  South  Gardiner  was  deepened  from  8  feet  to  10  feet,  the  ledge  at 
Nehnmkeg  was  removed  to  12  feet,  the  steamboat  channel  west  of  Swan 
Island  has  been  deepened  to  9  feet,  and  near  the  head  of  it  to  10  feet, 
the  channel  between  Gardiner  and  Augusta  has  been  deepened  to  7 
feet  between  Gardiner  and  Hallowell,  and  to  6^  feet  between  Hallo- 
well  and  Augusta,  and  the  old  piers  of  the  bridge  at  Hallowell  have 
been  removed. 

Some  shoaling  has  since  taken  place  between  Gardiner  and  Augusta, 
and  some  on  the  bar  below  South  Gardiner^  but  on  the  whole  a  decided 
betterment  of  navigation  has  been  accomplished. 

The  expenditures  for  the  year  ending  June  30, 1892,  have  been 
$8,411.39,  which  were  applied  to  the  payment  of  liabilities  incurred 
during  the  previous  fiscal  year,  and  to  dredging  at  Beef  Bock,  the 
channel  there  having  filled  up.  The  expenditures  of  the  year  ending 
June  30, 1892,  have  given  a  channel  not  less  than  12  feet  deep  through 
the  bar  near  Beef  !^>ck,  and  when  the  jetty  at  that  place  shall  have 
been  completed  it  is  expected  that  this  depth  will  be  maintained. 

July  1,  1891,  balance  unexpended $14,968.57 

June  30,  189K3,  amount  expended  daring  fiscal  year 8,411.39 

July  1, 1892,  balance  une^ended 6,557.18 

Julyl,  1892,  outstanding  fiabilitiea $314.89 

July  1, 1892,  amount  covered  by  uncompleted  contracts 3, 851. 07 

3,665.96 

July  1,  1892,  balance  avaUable 2,891.22 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 102, 891. 22 

( Amount  (estimated)  required  for  completion  of  existing  project 203, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  13.) 

14,  Harraseeket  River ^  Maine. — ^The  act  approved  March  3, 1881,  pro- 
vided that  a  survey  be  made  of  this  river.  The  survey  was  made  in 
July  of  that  year,  and  a  report  submitted  in  December  by  the  engineer 
of  the  district. 

The  river  empties  into  Gasco  Bay  at  Stocksbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stocksbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
DO  obstructions  to  navigation. 

From  Westons  Point  up  to  Freeport  Landing,  a  distance  of  4,500 
feet,  the  depth  diminishes  so  that  for  the  greater  part  of  the  distance 
the  bottom  of  the  river  is  3 J  feet  out  of  water  at  mean  low  tide.  The 
rise  and  fall  of  tides  here  is  9  feet.  The  project  recommended  in  1881 
was  the  dredging  of  a  channel  not  less  than  60  feet  wide  and  3  feet 
deep  at  mean  low  tide,  up  to  Freeport,  and  a  turning  basin  180  feet 
wide  at  the  head  of  the  channel.  The  estimated  cost  of  the  improve- 
ment recommended  wa«  $13,000. 

Ko  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  harbor  and  river  act  of  1888.    A  project  for  the  im- 
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provement  was  submitted  January  4.  1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide.  The  estimated  cost  of  the  project  was 
(36,000. 

The  following  appropriation  has  been  made:  September  19, 1890, 
$10,000.  !N'o  work  had  been  done  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1891,  as  it  was  not  deemed  expedient  to  expend  any  money 
on  it  until  sufficient  funds  had  been  appropriated  to  accomplish  some 
good  results,  which  could  not  be  done  with  the  amount  of  the  first 
appropriation  alone. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1892,  and  no  work  was  done. 

July  1, 1891,  balance  unexpended $10, 000. 00 

July  1, 1892,  balance  unexpended 10, 000. 00 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000. 00 

Amount  available  for  fifical  year  ending  June  30,  1893 26, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  14.) 

15.  Portland  Harbor^  Maine, — The  entrance  to  the  main  part  of  the 
harbor  of  Portland  or  the  anchorage  has  always  been  good,  but  prior 
to  the  improvements  made  by  the  Government  the  approach  to  the  in- 
ner harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground, 
over  which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide, 
while  between  it  and  Stamford  Ledge  the  greatest  available  depth 
was  only  16  feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city 
was  exposed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it 
dangerous  for  vessels  to  lie  at  the  docks,  and  the  depth  along  this 
front  was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavail- 
able for  commercial  purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  1868. 
The  project  was  at  that  time  to  excavate  a  channel  300  feet  wide, 
through  the  southern  slope  of  the  middle  ground,  to  a  depth  of  20  feet 
at  mean  low  tide. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  it  was  again  amended  so  as  to  provide  for  a 
width  of  500  feet. 

In  1872  the  improvement  of  Back  Cove  was  added  to  the  project,  and 
in  December  of  that  year  the  project  was  farther  amended  by  provid- 
ing for  the  dredging  of  the  inner  harbor  up  to  the  harbor  commission- 
er's lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated  improve- 
ments had  been  executed  except  some  dredging  in  the  inner  harbor. 

In  1881  Congress  made  an  appropriation  for  the  further  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost  of 
$160,000.    The  project  was  completed  in  1885. 

In  1886  the  board  of  trade  of  Portland  asked  for  the  further  improve- 
ment of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1887  this 
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project  was  adopted,  the  estimated  cost  being  tl35,000.  This  is  the 
project  now  in  process  of  execation. 

The  total  amount  expended  on  the  harbor  np  to  June  30, 1891,  inclu- 
sive of  all  works  of  improvement,  was  $605,360.40,  These  expenditures 
have  resulted  in  giving,  by  means  of  the  breakwater,  partial  protection 
to  vessels  lying  at  the  lower  wharves,  and  by  means  of  dredging,  an 
available  depth  to  navigation  of  29  feet  at  mean  low  tide,  a  depth  suffi- 
cient to  accommodate  the  largest  class  of  ocean  steamers. 

The  expenditures  during  the  year  ending  June  30, 1892,  have  been 
$4,302.44,  which  expenditures  have  been  applied  to  the  widening  of  the 
29-foot  entrance  to  the  inner  harbor. 

July  1, 189  Vbalance  unexpended $41,116.66 

Jane  30, 18»2,  amount  expended  during  fiscal  year 4,302.44 

July  1^  1892,  balance  unexpended 36,814.21 

July  1,  1892,  outstanding  liabilities $763.09 

July  1. 1892,  amount  ooTered  by  uncompleted  contracts 83, 856. 74 

84,619.83 

July  1, 1892,  balance  available 2,194.38 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1898 , 32,194.38 

(See  Appendix  A  15.) 

16.  Channel  in  Back  Cove,  Portland,  Maine. — B^ore  any  work  was 
done  toward  improving  Back  Cove  there  existed  no  channel  properly 
considered  as  such.  Only  the  rudiments  of  an  old  channel  existed,  and 
for  the  most  part  even  this  was  nearly  dry  at  low  tide. 

The  first  project  adopted  had  for  its  object  the  dredging  of  a  channel 
100  feet  wide  and  8  feet  deep  at  mean  low  tide  from  Tukeys  Bridge  to 
the  "  stone  shed  wharves.^  The  estimated  cost  was  $10,000.  The  proj- 
ect was  completed  in  1874. 

A  survey  was  made  in  1886,  and  a  new  project  adopted  having  in 
view  the  widening  of  the  channel  to  300  feet  and  deepening  it  to  12 
feet  at  mean  low  tide,  with  a  turning  basin  at  the  upper  end.  The 
estimated  cost  was  $180,000.  This  project  is  now  in  process  of  execu- 
tion. 

The  exx>enditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
under  the  existing  project  amounted  to  $51,634.31,  and  these  had  given 
a  partially  completed  channel  12  feet  deep  at  low  tide,  4,050  feet  long, 
and  about  90  feet  wide,  with  a  turning  basin  400  feet  wide  at  the  upper 
end. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  were 
only  $57.30,  and  no  work  was  in  progress.  A  contract,  however,  was 
made  in  1891  for  continuing  the  work,  which  contract  will  be  commenced 
about  July  1, 1892. 

The  increased  facilities  which  this  channel  gives  has  enabled  heavier 
vessels  to  reach  this  part  of  the  harbor,  and  the  increased  tonnage  of 
the  year  1891  over  1890  was  about  6,000  tons. 

Jnlyl,  1891,  balance  unexpended $24,615.69 

Jane  30,  1892,  amount  eiqpended  during  fiscal  year.... 57.30 

Jnlyl,  1892,  balance  unexpended 24,558.39 

July  1, 1892,  amount  covered  by  uncompleted  contracts 22, 500. 00 

JiUyl,  1892,  balance  available..- 2,058.39 

Amoont  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amoont  available  for  fiscal  year  ending  June  30, 1893 22, 058. 39 

BNO  92 3 


/- 


84  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  B.  ARBCY. 

i  AiDt)unt  (estimated)  reqaired  for  completion  of  ezistiiig  project $83, 750. 00 

<  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A 16.) 

17,  Sdco  River  J  Maine, — ^The  first  work  done  on  the  Saco  Eiver  was  in 
1827,  when  an  appropriation  was  made  for  the  erection  of  piers,  placing 
beacons  or  buoys,  and  removing  obstractions.  Prior  to  this  the  depth 
of  water  on  the  bar  was  only  about  2  feet  at  mean  low  tide,  while  much 
of  the  river  was  deeper.  The  entrance  was  also  dangerous  in  rough 
weather^  and  the  numerous  projecting  rocks  and  ledges  in  the  river 
proper,  in  connection  with  the  swift  currents,  made  its  navigation  dan- 
gerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  mouth  of  the 
river,  and  a  project  adopted  in  1867.  The  project  was  for  the  construc- 
tion of  a  breakwater  at  the  mouth  of  the  river^  the  removal  of  sunken 
rocks,  and  the  rebuilding  of  some  of  the  most  important  piers,  against 
which  vessels  might  drift  without  damage*  The  project  was  completed 
in  1873  at  a  cost  of  $169,275. 

iN^othing  more  was  done  on  the  Saco  until  1883,  when  a  resurvey  of 
the  breakwater  was  made,  and  a  new  project  submitted  for  raising  and 
repairing  it,  and  extending  it  out  to  Sharps  Ledge.  The  action  of  Con- 
gress indicates  that  it  desired  the  old  breakwater  to  be  repaired  and 
raised,  but  not  extended. 

The  harbor  and  river  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  project  submitted  for  the  improve- 
ment of  l^e  river  proper,  from  its  mouth  to  the  head  of  navigation.  In 
1886  and  1888  appropriations  were  made  for  repairing  and  raising  the 
breakwater,  and  for  improving  the  river.  In  1890  the  two  projects  were 
combined,  so  that  the  one  now  in  process  of  execution  is  for  improving 
the  Saco  Kiver,  including  the  breakwater,  and  the  construction  of  a 
proposed  jetty  opposite  the  same. 

The  expenditures  up  to  June  30, 1891,  have  been  $236,104.72.  These 
expenditures  have  resulted  in  constructing  a  breakwater  which  for  a 
time  gave  additional  depth  of  water  on  the  bar  and  made  navigation 
at  the  entrance  safer,  and  the  construction  of  piers  in  the  river,  which 
prevented  vessels  from  being  swept  on  the  rocks  and  damaged. 

The  increased  depth  required  on  the  bar  and  in  the  river  can  not  be 
expected  until  the  works  are  further  advanced  toward  completion. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $20,832.50.  These  have  been  applied  to  the  construction  of  the 
jetty,  which  has  increased  the  deplji  somewhat  between  it  and  the 
Dreakwater,  but  not  on  the  outer  bar.  The  jetty  can  be  extended  fur- 
ther out  with  the  funds  now  available,  and  in  order  to  give  immediate 
relief  to  commerce  it  is  proposed  to  dredge  a  channel  through  the  bar 
while  the  extension  of  the  jetty  is  in  progress. 

Jnly  1, 1891,  balance  unexpended $60,670.28 

June  30, 1892,  amount  expended  during  fiscal  year 20, 832.60 

July  1, 1892,  balance  unexpended 89,887.78 

Julyl,  1892,  outstanding  liabilities $2,609.48 

July  1,  1892,  amount  covered  by  uncompleted  contracts 14, 544. 60 

■: 17,164.08 

July  1, 1892,  balance  available 22,683.70 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 47, 683. 70 
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i  Amount  (estimated)  required  for  completion  of  existing  project $72, 600. 00 

<  SubmittfMl  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  17.) 

18.  Kennehunk  River^  Maine, — ^The  first  appropriation  for  the  im- 
provement of  the  Kennebunk  Eiver  was  made  in  1829,  and  was  for 
repairing  the  piers  at  the  entrance  to  the  river,  which  were  designed 
to  improve  the  course  and  depth  of  the  channel.  Subsequent  appro- 
priations were  made  for  the  repair  and  extension  of  the  piers  and  a 
wharf  that  had  been  built  near  the  mouth  of  the  river,  at  which  vessels 
could  tie  up  when  the  tides  and  storms  detained  them., 

In  1876  a  project  was  adopted  the  object  of  which  was  to  secure  a 
channel  4  feet  deep  at  loV  tide  (the  rise  and  fall  of  tide  beiug  about  9 
feet)  up  to  Kennebunkport,  a  distance  of  about  1}  miles.  The  project 
completed  in  1882. 

In  1888  a  survey  was  ordered  in  the  harbor  and  river  act  of  that 
year.  This  was  made  in  1889,  and  a  project  submitted  for  the  repair 
of  the  piers  and  wharf,  the  latter  of  which  had  fallen  into  decay,  and 
the  deepening  of  the  river  at  Wading  Place  by  the  construction  of  a 
jetty.    This  project  is  now  in  process  of  execution. 

The  expenditures  up  to  June  30, 1891,  have  been  $65,759.27.  These 
expenditures  have  accomplished  the  construction  and  kept  in  repair 
the  piers  at  the  mouth  of  the  river,  the  construction  and  repair  of  the 
Government  wharf,  and  the  construction  of.  a  jetty  at  Wading  Place. 
These  works  have  made  navigation  in  the  river  safer  and  easier,  though 
they  have  not  maintained  any  material  increase  of  depth. 

The  expenditures  for  the  year  ending  June  30,  1892,  have  been 
$14,152.^,  which  were  applied  to  the  repair  of  the  wharf  and  construc- 
tion of  jetty  at  Wading  Place. 

There  is  but  little  commerce  on  the  river  now,  but  formerly  this  was 
the  seat  of  a  large  shipbuilding  industry. 

The  ftmds  available  will  complete  all  contemplated  improvements. 

July  1, 1891,  balance  unexpended $19,332.24 

June  30, 1892,  amount  expended  during  fiscal  year 14,152.44 

July  1, 1892,  balance  unexpended 5,179.80 

July  1,  1892,  outstanding  liabilities 235.00 

July  1, 1892,  balance  aTaUable 4,944.80 

(See  Appendix  A  18.) 

19.  York  RarhoTj  Maine. — ^A  survey  of  York  Harbor  was  made  in 
August,  1884^  in  compliance  with  the  requirements  of  the  harbor  and 
river  act  of  July  5, 1884,  and  a  project  suggested  having  for  its  object 
the  widening  of  the  channel  in  three  bends  where  the  width  did  not 
exceed  75  feet  and  where  the  tidal  currents  are  very  strong.  At  the 
points  referred  to  the  channel  was  to  be  widened  by  dredging  to  10 
feet  at  mean  low  tide,  that  being  about  the  ruling  depth  in  the  river, 
llie  estimated  cost  of  the  improvement  was  $^,000.  It  was  found 
that  the  prices  on  which  the  estimate  was  based  were  too  low,  so  that 
in  1887  the  estimate  was  increased  to  $30,000. 

In  1888  the  estimate  was  again  revised,  as  it  was  found  that  some  of 
the  material  to  be  removed,  which  was  supposed  to  be  gravel  and 
bowlders,  proved  to  be  solid  ledge.  The  estimate  that  year  was  given 
as  $44  000. 

The  total  expenditures  up  to  June  30, 1891,  have  been  $30,972.58. 
These  expenditures  resulted  in  widening  and  straightening  the  channel 
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at  the  bends,  giving  mach  better  facilities  to  navigation  and  rendering 
it  more  safe.  Before  the  improvements  were  began  the  channel  was 
very  crooked  and  difficnlt  to  navigate  on  acconnt  of  the  swift  currents. 
The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  were 
(4,027.42,  which  were  chiefly  for  liabilities  incurr^  during  the  previous 
fiscal  year.    Ko  work  was  done  during  the  year  just  ended. 

Jnly  If  1891,  balance  unexpended $4,027.42 

June  30, 1892,  amonnt  expended  dniing  fiscal  year 4,027.42 

Amount  appropriated  by  act  approved  Jnly  13, 1892 9, 000. 00 

(See  Appendix  A  19.) 

J20.  Portsmouth  Harbor^  New  Hampshire. — ^The  harbor  and  river  act 
of  1878  called  for  a  survey  of  Portsmouth  fiarbor,  with  a  view  to  its 
improvement.  The  rei)ort  of  the  survey  was  submitted  December  12, 
1878,  and  a  project  of  improvement  recommended.  The  project  was 
for  the  construction  of  a  stone  breakwater  between  Great  Island  and 
Ooat  Island  to  check  the  cross  currents,  which  tended  to  throw  vessels 
on  Goat  Island  Ledge;  the  removal  of  Gangway  Rock,  lying  in  front 
of  the  U.  S.  navy-yard,  to  a  depth  of  20  feet  at  low  tide;  and  the 
removal  in  part  of  the  ledge  at  the  southwest  x>oint  of  Badgers  Island 
to  a  depth  of  10  feet  at  mean  low  tide.  The  estimated  cost  of  the  proj- 
ect was  $150,000.  Work  under  this  project  was  begun  in  1879.  The 
project  was  completed  in  1891. 

In  addition  to  the  above  work  the  harbor  and  river  act  of  September 

19. 1890,  appropriated  $13,000  for  the  removal  of  a  ledge  known  as  Pier 
Bock.    This  work  also  was  completed  during  1891. 

The  total  expenditures  for  the  improvement  of  the  harbor  up  to  June 

30. 1891,  were  $113,850.94.  These  expenditures  accomplished  the  con- 
struction of  the  breakwater  from  Goat  Island  to  Great  Island,  the 
removal  of  Gangway  Rock  to  20  feet,  and  a  part  of  Badgers  Island 
Ledge  to  18  fee^  rendering  navigation  in  the  harbor  safer  than  for- 
merly. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1892,  have  been 
$14,569.55,  which  were  applied  to  completing  the  removal  of  Badgers 
Island  Ledge  and  the  removal  of  Pier  Rock  to  a  depth  of  12  feet  below 
mean  low  tide.  All  the  work  proposed  was  completed  during  1891, 
completing  the  project. 

Jnly  ly  189Lbalance nnexpended $21,149.06 

Jnne  30, 1892,  amount  expended  daring  fiacal  year 14,569.55 

Jnly  1, 1892,  balance  unexpended 6,579.51 

Jnly  1, 1892,  ontfltanding  liabmties 1,972.13 

Jnly  1, 1892, balance  available 4,607.39 

(See  Appendix  A  20.) 

JSl,  Bellamy  Eivery  New  Hampshire. — ^A  survey  was  made  of  the  Bel- 
lamy Biver  in  1887,  and  a  project  of  improvement  suggested,  at  an  esti- 
mated cost  of  $28,000. 

The  project  is  to  secure  a  channel  50  feet  wide  and  6  feet  deep,  at 
mean  low  tide,  from  the  mouth  of  the  river  up  to  Sawyer's  Mill  at  Do- 
ver. The  rise  and  fjJl  of  tide  being  about  7  feet,  a  high-water  naviga- 
tion of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888,  and  its  execution  is  now  in 
progress. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  have  been  $10,111.52.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  al^ve 
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Boberts's  brickyard;  50  feet  wide  and  5  feet  deep  at  low  tide.    In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  daring  the  fiscal  year  ending  Jane  30, 18^2,  have 
been  $8.82.  This  expenditare  has  not  added  to  the  facilities  of  naviga- 
tion, bat  a  contract  has  been  made  for  continuing  the  dredging  from 
the  i)oint  where  it  was  stopped  the  year  previous.  The  work  provided 
for  under  this  contract  will  add  about  three-fourths  of  a  mile  more  to 
the  navigable  part  of  the  river. 

Jnly  1, 1891,  balance  onexpended $9,888.48 

JiuieStO,  18^,  amount  expended  during  fiscal  year 8.82 

Jnly  1,  1892,  balance  unexpended 9,879.66 

Jnly  1,  1892,  outstanding  habUities $325.00 

July  1,  1882,  amount  covered  by  uncompleted  contracts 9, 000. 00 

9,325.00 

July  1,  1892,  balance  ayailable - 554.66 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500.00 

Amount  available  for  fiscal  year  ending  June  30, 1898 8, 054. 66 

C  Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  21.) 

2J9.  Oocheco  River j  New  Eampshire. — ^Before  the  improvement  of  the 
river  wae  begun  the  river  from  Dover  to  the  Lower  Farrows  was  much 
obstructed  by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some 
places  as  little  as  6  inches  at  mean  low  tide.  The  tide  here  rises  and 
falls  about  6.75  feet. 

The  first  regular  project  for  improvement  was  adopted  in  1871,  and 
looked  to  the  forming  of  a  channel  40  feet  wide  and  4  feet  deep  from  the 
Lower  Narrows  up  toOoUins's  wharf.  The  estimated  cost  was  $45,000. 
Subsequently  more  accurate  and  extended  surveys  have  shown  the 
practicability  and  importance  of  extending  the  improvement  up  to  the 
head  of  navigation,  and  the  project  was  extended  and  the  estimate 
increased  to  $85,000. 

The  project  was  completed  by  1879.  The  improvements  made  had 
opened  up  a  large  commerce,  employing  large  vessels  where  formerly 
only  flatboats  hi^  been  used,  in  consequence  of  which  the  project  was 
still  further  extended  by  providing  for  a  "  cut-off ''  through  Alleys  Point, 
widening  to  00  feet  and  deepening  to  5  feet  the  existing  channels  through 
Trickeys  and  Clements  shoals,  and  blasting  and  removing  other  obstruc- 
tions.   The  extended  project  was  completed  in  1888. 

Li  1889  a  new  survey  was  made,  in  compliance  with  the  requirements 
of  the  harbor  and  river  act  of  August,  1888,  and  as  the  large  increase 
of  trade  seemed  to  justify  stiU  farther  improvement  of  the  river  a  new 
project  was  submitted,  looking  to  obtaining  a  dep:th  of  7  feet,  increased 
to  7^  in  rock,  and  a  minimum  width  of  50  feet  in  rock  and  60  to  75 
where  the  material  is  le^s  expensive  to  remove.  This  project  was 
adopted  in  1890. 

The  expenditures  up  to  June  30, 1891,  have  been  $170,215.29.  These 
have  resulted  in  giving  a  channel  through  the  rocky  bed  of  the  river 
5  feet  deep  at  low  tide,  and  40  feet  wide  in  the  narrowest  parts. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $24,188.83.  With  the  expenditure  of  this  sum  the  upper  end  ot 
the  channel  in  front  of  the  wharves  at  Dover  has  been  deepened  to  7 
feet  at  mean  low  tide,  for  a  length  of  1,200  feet,  with  widths  vaiying 
ftom  100  to  140  feet.    Portions  of  the  channel  above  and  below  Clem- 
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ents  Wharf,  of  a  total  length  of  600  fi^t,  have  also  been  dredged  to 
the  same  depth. 

The  in^provements  in  the  navigation  of  the  Oocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  than  35,000  tons  are  supplied  an- 
nually at  a  saving  of  50  cents  per  ton,  which  conld  not  have  been  done 
had  no  improvements  been  made. 

Jnly  1. 1891,  balance  unexpended $24,784.71 

June  30, 1892,  amount  expended  daring  fiscal  year  ...1 24,188.83 

Joly  lyl892,  balance  unexpended 595.88 

Amount  appropriated  by  act  approTed  July  13, 1892 16, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 595. 88 

C  Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  22.) 

^.  Harbor  of  refuge  at  Little  Harbor^  New  Hampshire, — ^A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  proposed, 
which  looked  to  the  opening  of  a  channel  of  entrance  to  a  depth  of  9 
feet  at  low  tide,  and  a  width  of  100  feet,  together  with  a  basin  300  feet 
by  700  feet,  which  was  to  be  protected  by  a  mbble  stone  breakwater. 
The  estimated  cost  was  $33,000.  This  project  was  approved  in  1886, 
and  its  execution  entered  npon.  In  1887  the  project  was  enlarged,  as 
the  old  one  did  not  seem  to  meet  the  requirements  of  those  interested. 
The  enlarged  project  provided  for  the  construction  of  two  breakwaters, 
one  on  the  north,  the  other  on  the  south  side  of  the  entrance  to  the 
harbor,  and  the  dredging  of  an  anchorage  about  49  acres  in  extent,  in 
the  protected  area,  to  a  depth  of  12  feet  at  mean  low  tide.  The  esti- 
mated cost  of  the  enlarged  project  was  $235,000.  The  project  was 
adopted  by  Congress  in  1888. 

Before  the  improvement  was  begun  the  harbor  was  exposed  to  the 
full  force  of  the  sea  in  northeast  gales,  and  the  depth  of  water  at  the 
entrance  and  within  the  harbor  was  not  sufficient  to  accommodate 
even  small  crafb  at  low  tide. 

The  total  expenditures  up  to  June  30, 1891,  have  been  $33,442.44. 
These  expenditures  have  been  applied  to  dredging  part  of  the  area  for 
an  anchorage,  and  to  the  partial  construction  of  the  breakwater  on  the 
south  side  of  the  harbor. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $8,980.39.  This  amount  has  been  applied  to  the  breakwater,  which 
has  been  partly  built,  but  as  the  contractor  refused  to  go  on  with  his 
work  after  certain  stone  which  he  was  allowed  to  take  from  Fort  Mc- 
Olary  was  exhausted,  the  contract  was  annulled  and  the  work  readver- 
tised.    Ko  work  was  done  up  to  June  30, 1892,  under  the  new  contract. 

Jnly  ly  1891, balance  unexpended $36,557.56 

June  30;  18^,  amount  expended  during  fiscal  year. . ...........: 8, 980. 39 

July  1, 1892,  balance  unexpended 27,577.17 

July  1, 1892,  outstanding  liabilities $50.00 

July  If  1892,  amount  coyered  by  awarded  contracts 26, 640. 00 

26,690.00 

July  1, 1892,  balance  ayailable 887.17 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiBoal  year  ending  June  SO,  1893 30,  887. 17 
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C  Amoniit  (estimated)  required  for  completion  of  existing  project $186, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  23.) 

24.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation. — ^During  the  fiscal  year  two  wrecks,  endangering  navigation^ 
were  reported — the  schooner  Isabel  Alberto^  sank  in  fiockland  Harbor, 
Maine,  and  the  schooner  Huntress^  snnk  off  Browneys  Island,  to  the 
southwestward  of  Moosabec  Beach,  Maine.  Steps  have  been  taken 
looking  to  the  early  removal  of  both  obstructions  nnder  the  provisions 
of  the  act  of  June  14, 1880. 

(See  Appendix  A  24.) 

EXAMINATIONS  AND  SURVEYS,  MADE    IN    COMPLIANCE  WITH  PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Penobscot  River ^  Maine^  was 
made  by  the  local  engineer  in  charge,  Lieut.  Col.  Smith,  and  report 
thereon  submitted.  It  is  his  opinion,  based  upon  the  facts  and  reasons 
given,  that  this  locality  is  worthy  of  improvement.  This  opinion  being 
concurred  in  by  me,  Lieut.  Col.  Smith  was  charged  with  and  has  com- 
pleted its  survey  and  submitted  report  thereon. 

The  works  of  improvement  on  Penobscot  River  proposed  in  the  pre- 
lect submitted  are,  with  estimates  of  cost,  as  follows: 

1.  ImproTements  near  Baneori  Me. : 

Widening  channel  60  feet  on  Brewer  side  and  deepening  two  areas 

near  ferry  landings $15, 280 

Removing  top  of  smaU  ledge  in  front  of  harbor  line  off  Bacon's  Wharf.         200 
Contingencies  and  engineering  expenses 1,520 

17,000 

2.  Construction  of  two  Jetties  near  Crosbys  Narrows 20, 000 

8.  Construction  of  three  jetties  at  High  Head  and  Frankfort  Flats,  between 

Winterport  and  Bucksport,  Maine 165,000 

Total 202,000 

In  case  that  an  appropriation  is  made  for  the  improvement  of  Penob- 
scot River  the  question  of  construction  of  jetties  or  deepening  the  navi- 
gable channel  by  dredging  should  have  farther  consideration. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  37,  Fifly-second  Congress,  first  session.  (See  also  Appendix 
A  25.) 

The  required  preliminary  examination  of  Kennebec  Rivery  Maine^ 
from  Waterville  to  steamboat  wharf  at  Augusta^  was  made  by  the  local 
engineer  in  charge,  Lieut.  Col.  Smith,  and  report  thereon  submitted. 
It  is  his  opinion,  based  upon  the  facts  and  reasons  given,  that  this 
locality  is  worthy  of  improvement.  This  opinion  being  concurred  in 
by  me,  Lieut.  Col.  Smith  was  charged  with  its  survey,  which  has  been 
completed  and  report  thereon  submitted  by  Lieut.  Col.  Hains.  The 
cost  of  securing  a  5-foot  navigation  from  the  steamboat  landing  at 
Angusta  to  Waterville  is  estimated  at  $45,800;  the  cost  of  lengthening 
the  lock  at  Augusta,  now  the  property  of  a  private  corporation,  so  that 
it  could  pass  vessels  of  the  class  that  would  go  up  to  Waterville,  is 
estimated  at  t25,000,  making  the  total  estimated  cost  of  this  improve- 
ment $70,800.  The  reports  were  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  Ko.  76,  Fifty-second  Congress,  first  session.  (See 
also  Appendix  A  26.) 
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DiPSOYEMENT    OF   CERTAIN    RIYERS  AND    HARBORS    IN    MASSAOHU- 

SETTS. 

Officer  in  charge,  Lient.  Ool.  S.  M.  Mansfield,  Corps  of  Engineers. 

1.  N'ewhuryport  Harbor^  Massuchusetts. — ^The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean  high 
water. 

The  project,  adopted  in  1880  and  modified  in  1883,  is  to  build  two 
converging  rubble-stone  jetties,  so  located  as  to  give  a  proper  direction 
to  the  current,  and  thereby  produce  and  maintain  the  desired  result. 
The  estimated  cost  of  the  project  was  9375,000. 

The  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

To  June  30, 1891,  $234,712.75  had  been  expended,  and  the  north  jetty 
was  2,675  feet  long,  of  which  2,300  feet  had  been  completed.  The  south 
jetty  was  1,300  feet  long,  of  which  1,077  feet  were  completed. 

The  Plum  Island  Dike  was  817  feet  long,  5i  feet  high  above  mean 
low  water  (except  near  the  center,  where  a  weir  was  left  temporarily), 
150  feet  long,  and  2  feet  above  mean  low  water. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long,  and  one  572  feet. 

All  these  works  were  in  good  order. 

During  the  fiscal  year  7,166  tons  of  rubble-stone  were  deposited  in  the 
north  jetty,  and  at  the  date  of  this  report  this  jetty  is  2,485  feet  in 
length  fully  completed,  and  in  addition  190  feet  are  partly  completed. 
The  south  jetty,  the  Plum  Island  Dike,  and  the  sand  catch  remain 
essentially  as  on  June  30, 1891. 

A  survey  of  the  bar  was  made  during  the  latter  part  of  June,  1892. 
It  showed  that  the  channel  across  the  bar  had  straightened,  widened, 
and  deepened  since  the  survey  of  1891.  It  was  now  not  less  than  13.i 
feet  deep  in  a  navigable  channel  at  least  200  feet  wide. 

The  advantages  to  be  derived  fipom  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  also 
affording  easy  access  at  high  water  to  the  wharves  at  Kewburyport  for 
vessels  drawing  17  feet,  approximately. 

July  1,  1891,  balance  nnexpended $22,787.25 

Jnne  30, 18SK2,  amount  expended  during  fiscal  year 16,311.04 

July  1, 1892,  balance  unexpended 6, 476. 21 

Amount  appropriated  by  act  approTed  July  13, 1892 20, 000. 00 

Amount  ayailable  forfiscal  year  ending  June  30,  1893 26,476.21 

r  Amount  (estimated)  required  for  completion  of  existing  project 97^  500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  1.) 

JS,  Merrimao  River ^  Massachusetts. — ^Tbe  object  of  the  improvement  is 
to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river  fiirom 
its  mouth  to  the  Upper  Falls,  a  distance  of  21^  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed  by 
ledges,  bowlders,  and  shoals  j  and  below  Newburyport  by  ledges,  cribs, 
piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  6  miles  above  Newburyport 
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The  mean  rise  or  fall  of  the  tide  at  the  month  of  the  river  is  7^  feet; 
at  Haverhill  bridge,  4  feet. 

The  project,  originally  adopted  in  1870,  proposed  to  remove  obstmo- 
tions  from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Bock,  to 
remove  the  wreck  of  the  Qlobej  and  to  remove  the  "  boUers." 

The  cost  was  estimated  at  $69,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Eocks  bridges,  and  at  Little  Curriers 
Shoal,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
high-water  stages  of  the  river:  From  the  mouth  to  Deer  Island  bridge 
(5  miles),  16^  feet;  thence  to  Haverhill  bridge  (12^  miles),  12  feet; 
thence  to  the  foot  of  Mitchells  Falls  (1^  miles),  10  feet;  through  Mitch- 
ells Falls  to  the  head  of  the  Upper  Falls  {2^  miles),  -not  less  than  4^ 
feet,  with  the  miU  water  at  Lawrence  running.  This  revised  project 
was  estimated  to  cost  $147,000. 

The  total  expenditures  to  June  30, 1891,  were  $230,866.72.  and  the 
river  channel  had  been  improved  in  accordance  with  the  mooifled  pro- 
ject, with  the  exception  of  the  removal  of  the  ^^  boilers,"  upon  which  no 
work  has  been  done. 

No  operations  were  in  progress  during  the  year,  and  the  improve- 
ment remains  in  good  order. 

The  funds  made  available  by  the  act  of  September  19, 1890,  were 
to  be  expended  at  Mitchells  Falls,  and  as  they  were  insufficient  for 
any  practicable  benefit  to  commerce,  they  have  been  retained  in  the 
Treasury. 

To  complete  the  improvement  so  that  the  same  depth  of  water  which 
has  been  obtained  through  Mitchells  Falls  can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estimated  to  cost  $11,000;  and  additional  improvements  could  be  made 
in  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
total  of  $22,500. 

The  improved  channel  is  in  good  order. 

Joljl,  1891y  balance  onezpended $109  000.00 

June  30,  ISSKS,  amount  expended  during  fiscal  year 9.48 

Jnly  1,1892,  balance  unexpended 9,990.52 

Amount  appropriated  by  act  approved  July  13,  1892 1,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11,490.53 

(See  Appendix  B  2.) 

3.  Potooto  River  J  MasBdehusetts. — Powow  Biver  is  a  tributary  of  the 
Merrimac  Biver,  into  which  it  enters  from  t^e  north  about  3^  miles 
above  Newburyport. 

From  its  mouth  tide  water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel9,600 
feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water,  at  an 
estimated  cost  of  $77,000. 

The  river  and  harbor  acts  of  1888  and  1890  appropriated  $8,000  for 
this  work,  provided  a  suitable  draw  was  built  in  the  bridge  which 
crossed  the  mouth  of  the  river. 

Hie  condition  required  by  the  proviso  in  the  acts  making  appropria- 
tions for  this  improvement  has  been  complied  wil^,  but  the  ftinds  avail- 
able are  inadequate  to  obtain  any  appreciable  benefit  to  commerce  and 
they  will  be  retained  in  tiie  Treasury  until  additional  funds  are  pro- 
vided. 
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ISio  expenditures  were  made  during  the  year  ending  June  30, 18d2, 
and  the  original  condition  of  the  river  is  unaltered. 

Jnly  ly  1891,  balance  nuexpended $8,000.00 

July  1, 1802, balance  unexpended 8,000.00 

Amount  appropriated  by  act  approved  July  13,1892 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12,000.00 

C  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

4.  ImuiVik  £t>er,  Massachusetts, — ^Ipswich  Biver  empties  into  Plum 
Island  Sound  about  9  miles  Bouth  of  Newburyport,  Mass.    It  is  navi- 

fable  from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles, 
before  improvement,  at  low  water,  not  to  exceed  1^  feet  draft  could  be 
carried  in  a  narrow  channel. 

The  mean  rise  or  flEJl  of  the  tide  is  8.4  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proposed  a  channel 
60  feet  wide  and  4  feet  deep  at  mean  low  water. 

No  expenditures  were  made  during  the  fiscal  year. 

Sealed  proposals  were  invited  by  circular  letter  dated  September  27, 
1889,  for  the  completion  of  the  present  partial  project.  No  bids  were 
received  in  response. 

On  April  10, 1890,  bids  were  again  invited  by  circular  letter,  and  two 
proposals  were  received.  Both  were  rejected,  as  the  lowest  would 
make  the  improvement  cost  at  least  twice  the  amount  available,  and  no 
advantage  to  commerce  would  result  from  its  partial  completion. 

The  work  of  completing  this  improvement,  as  now  proposed,  has 
been  publicly  advertised  three  times,  and  it  is  evident  that  the  small 
amount  of  work  to  be  done  in  this  locality,  so  difficult  of  access,  will 
cost  more  than  similar  work  in  more  accessible  places. 

The  condition  of  the  improvement  June  30, 1892,  is  the  same  as  on 
June  30, 1891. 

The  prospective  benefits  to  commerce  are  increased  flEUiilities  and 
safety  to  navigation. 

July  1, 1891,  balance  unexpended $2,462.92 

July  ly  1892,  balance  unexpended 2,462.92 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  90, 1893 4, 962. 92 

(  Amount  (estimated)  required  for  completion  of  existing  project 17, 600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  4.) 

5.  Harbor  of  refuge^  Sandy  Ba/y^  Cape  Annj  Massachusetts. — This  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  open  to  the  full  effect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a  na- 
tional harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $6,000,000. 

The  original  project  of  1884  proposed  to  build  only  the  substructure 
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of  the  breakwater  of  rubblestone.  The  present  project,  approved 
March  17,  1892,  proposes  to  build  the  entire  bres^water  of  rabble- 
stone. 

The  expenditures  to  June  30, 1891,  were  $322,321.37. 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 
407,173  tons  of  rubblestone  had  been  deposited  in  tne  substructure, 
essentially  completing  it  as  originally  proposed  between  cross  ranges 
140  and  4740,  under  a  contract  with  the  Bockport  and  Pigeon  Hill 
Granite  companies.  This  contract  was  to  expire  June  30, 1892,  but 
has  been  extended  three  months. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are,  increased  safety  to  life  and  prop- 
erty and  a  consequent  reduction  in  freights  and  insurance. 

July  1, 1891,  balanoe  unexpended $127,678.63 

June  90, 1892,  amonnt  expended  during  fiscal  year 77,020.52 

July  1, 1892,  balance  unexpended 50,658.11 

July  1, 1892,  outstanding  Uabilities $19,627.18 

July  1, 1892,  amount  covered  by  uncompleted  contracts 16, 351. 53 

85, 978. 71 

July  1,  1892,  balance  available 14,679.40 

Amount  appropriated  by  act  approved  July  13, 1892 .,...    150, 000. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 164, 679. 40 

(  Amount  (estimated)  required  for  completion  of  existing  project 4, 400, 000. 00 

<  Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

6.  OUmcester  Harbor  J  Massaohusetts. — Gloucester  Harbor  is  an  import- 
ant center  for  the  fishing  fleet  of  Few  England,  about  20  miles  north  of 
Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  preventing  free  movement  of  vessels,  and  the  approaches 
to  the  wharves  were  shallow,  varying  from  1  to  12  feet.  The  outer 
harbor  was  open  to  all  southerly  winds. 

The  first  project  submitted  in  compliance  with  the  act  of  July  11, 
1870,  proposed  to  clear  the  harbor  of  sunken  rocks  and  to  build  a  stone 
breakwater  from  Eastern  Point  to  Bound  Bock  Shoal.  The  operations 
in  execution  of  this  general  project,  under  the  acts  of  July  11, 1870, 
and  June  10, 1872,  have  been  confined  solely  to  the  removal  of  isolated 
sunken  rocks  specially  obstructive  to  the  navigation  of  the  inner  har- 
bor. 

The  act  of  June  10, 1872,  appropriated  $10^000,  which  sum  was  ap- 
plied to  the  removal  of  Clam  Bock,  Pinnacle  Kock,  rock  ofi;'  J.  Friend's 
wh£urf^  rock  off  Pew^s  wharf,  and  a  portion  of  Babsons  Ledge. 

The  act  of  August  6, 1886,  appropriated  $5,000  for  a  survey  of  the 
liarbor  and  for  contiauiug  work  on  Babsons  Ledge. 

The  survey  was  completed  in  December.  1886,  and  a  report  and  gen- 
eral project  based  on  this  survey  were  puolished  in  the  Beport  of  the 
Chief  of  Engineers  for  1887,  page  500. 

The  revised  project  proposed  to  remove  from  the  inner  harbor  101 J 
cabic  yards  of  rock  known  to  exist,  and  216,000  cubic  yards,  scow 
measurement,  of  material,  at  an  estimated  cost  of  $65,000;  and  to  con- 
toict  the  breakwater  from  Eastern  Point  to  Bound  Bock  Shoal,  recom- 
mended in  the  project  of  1884,  at  an  estimated  cost  of  $752,opo. 

The  amount  expended  to  June  30, 1891,  was  $24,648.60,  and  at  that 
date  the  condition  of  the  improvement  was  as  follows:  01am  Bock, 
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PiDnacIe  Eock,  rock  off  J.  Friend's  wharf,  and  rock  off  Pew's  wharf  had 
been  reduced  to  the  level  of  the  sorroonding  bottom,  and  Babsons  Ledge 
to  14  feet  at  mean  low  water.  Two  channels  of  approach  to  the  wharves 
in  Harbor  Cove  had  been  dredged^  each  was  40  feet  wide  and  10  feet 
deep  at  mean  low  water;  the  eastern  one  was  550  feet  long,  the  western 
1,000  feet  long. 

During  the  fiscal  year  47,298  cubic  yards  were  dredged  from  Harbor 
Gove  and  the  main  harbor,  and  at  the  date  of  this  report  the  condition 
of  the  improvement  is  as  follows :  The  channels  in  Harbor  Gove  have 
been  widened  to  1^  feet,  10  feet  deep  at  mean  low  water.  In  the  main 
harbor  15  feet  depth  at  mean  low  water  has  been  obtained  in  front  of 
the  wharves  so  far  as  the  steamboat  wharf,  except  over  four  small  ledges, 
uncovered  by  the  dredging  near  the  Halibut  Company's  wharf.  Notii- 
ing  has  been  done  on  the  breakwater. 

July  1. 1891,  balance  unexpended $15,351.40 

June  30, 1892,  amount  expended  during  fiscal  year 12, 043. 77 

July  1, 1892,  balance  unexpended 3, 307. 63 

Amount  appropriated  by  act  approved  July  13,1892 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 .* 43, 307. 63 

(  Amount  (estimated)  required  for  completion  of  existing  project 752, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api>endix  B  6.) 

7.  Manchester  Harbor^  Massachusetts, — ^Manchester  Harbor  is  sitaated 
about  5 J^  miles  northeast  from  the  entrance  of  Salem  Harbor,.  Massa- 
chusetts. 

Its  outer  roadstead  contains  300  acres  approximately,  with  5  fathoms 
of  water.  Its  entrance  channel  is  100  feet  wide  and  6^  feet  deep  at 
mean  low  water  up  to  Proctors  Point;  it  then  shoals  rapidly  to  a  depth 
of  1^  feet  at  the  "  Narrows,''  1,400  feet  firom  Proctors  Point,  and  for  a 
further  distance  of  2,500  feet  to  the  town  wharves,  no  low-water  chan- 
nel exists. 

The  project  for  its  improvement  is  based  on  the  survey  provided  for 
in  the  act  of  August  5, 1886.  It  proposes  to  dredge  a  channel  from 
Proctors  Point  to  the  town  wharves,  4,000  feet  long,  60  feet  wide,  and 
4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  ¥14,300. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$14,300. 

The  total  expenditures  to  June  30, 1891,  were  $321.47,  and  operations 
were  in  progress  under  a  contract  to  dredge  22,000  cubic  yards.  This 
contract  was  satisfactorily  completed  in  July,  1891,  by  the  removal  of 
22,052  cubic  yards. 

At  the  date  of  this  report  the  improved  channel  is  35  feet  ¥ride,  4  feet 
deep,  at  mean  low  water,  from  Proctors  Point  to  the  railroad  bridge,  a 
distance  of  2,900  feet. 

July  ly  1891,  balance  nnezpended $7,178.53 

June  90, 1892,  amount  expended  during  fiscal  year 6,800.G2 

July  1, 1892,  balance  unexpended 877. 91 

Amount  appropriated  by  act  approved  July  18, 1892 6, 800.00 

Amount  available  for  fiscal  year  ending  June  80, 1898 7, 177.91 

(S(^  Appendix  B  7.) 

&  Salem  Harbor j  Massachusetts. — Salem  Harbor  is  12  miles  north* 
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wbtA  of  Boston,  Mass.  It  contains  a  well  sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  more  than  18  feet  deep  at  mean 
low  water. 

The  principal  city  wharves  are  located  on  South  Eiver,  a  small  stream 
entering  the  harbor.  This  river  is  3,000  feet  long,  from  150  to  300  feet 
wide,  and  not  navigable  at  low  tide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted December  16, 1872.  It  proxK>sed  to  dredge  a  channel  of  approach 
to  the  mouth  of  South  Biver,  1,730  feet  long,  300  feet  wide,  and  8  feet 
deep  at  mean  low  water.  This  project  was  essentially  completed  in 
1873-^76. 

The  present  project  was  submitted  December  2, 1889.  It  proposed 
to  dear  out  the  channel  as  originally  dredged,  and  to  extend  it  to  the 
head  of  navigation,  gradually  reducing  its  width  from  150  feet  at  the 
mouth  of  the  river  to  100  feet  near  the  inner  end  of  Derby  Whan^  and 
above  this  to  excavate  a  channel  50  feet  wide.  To  the  inner  end  of 
Derby  Wharf  the  improved  channel  to  be  8  feet  deep  at  mean  low  wate^ 
and  above  this  point,  6  feet  deep.  The  total  length  of  the  improved 
channel  to  be  5,100  feet  approximately. 

The  total  appropriations  to  date  have  been  $53,000. 

The  expenditures  to  June  30, 1891,  were  ¥25,073.65.  At  that  date 
the  entrance  channel  dredged  in  1873-^75  had  preserved  essentially  its 
original  dimensions. 

During  the  fiscal  year  50,213  cubic  yards  were  dredged  and  10  cubic 
yards  of  ledge  removed  from  the  harbor,  and  at  the  date  of  this  report 
the  improved  channel  is  50  feet  wide,  8  leet  deep  at  mean  low  water  to 
near  the  inner  end  of  Derby  Wharf,  and  thence,  to  the  head  of  naviga- 
tion, 6  feet  deep  at  mean  low  water. 

July  1, 1891,  balance  unexpended $13,926.35 

JoneSK),  18SK2,  amoont  expended  daring  fiscal  year 12,708.97 

July  1,  1S92,  balance  unexpended 1,217.38 

Amoimt  appropriated  by  act  approved  July  13, 1892 li,  000. 00 

Axnount  available  for  fiscal  year  ending  June  30, 1893 15, 217. 38 

(See  Appendix  B  8.) 

9.  Lynn  Harbor ^  Massachusetts. — ^The  object  of  this  improvement  is  to 
obtain  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
wharves.  The  original  channels  were  narrow  and  crooked  and  had 
but  6  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbor 
was  bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet 
wide  and  10  feet  deep  at  mean  low  water  through  the  outer  and  innet 
bars.  The  outer  channel  is  3,610  feet  long,  the  inner  one  6,450  feet. 
It  is  supposed  that  the  inner  channel  will  need  occasional  dredging* 
To  aid  in  keeping  the  outer  channel  open  a  training  wall  is  proposed, 
if  experience  shall  show  it  to  be  necessary. 

On  September  24, 1888,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an 
anchorage  basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water, 
at  an  estimated  cost  of  $25,000. 
The  cost  of  the  original  project  was  estimated  to  be  $157,000. 
The  total  expenditures  to  June  30, 1891,  were  $75,612.46,  of  which 
(66,000  had  been  expended  on  the  original  project. 

The  condition  of  the  improvement  June  30,  1891,  was  as  follows : 
The  outer  channel  was  3,610  feet  long,  200  feet  wide,  10  feet  deep  at 
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mean  low  water;  the  inner  channel  was  6,450  feet  long,  150  feet  wide, 
10  feet  deep  at  mean  low  water;  the  anchorage  basin  was  125  feet  wide, 
500  feet  long,  10  feet  deep,  connected  with  the  inner  channel  by  a  cut 
400  feet  long,  100  feet  wide,  10  feet*  deep.  Nothing  had  been  done  on 
the  training  wall. 

A  contract  was  in  force  to  dredge  40,000  cubic  yards  from  the  anchor- 
age basin. 

During  the  year  this  contract  was  completed  and  the  interior  basin 
finished  as  proposed.  A  survey  of  the  outer  improved  channel  was 
made,  and  by  comparison  with  previous  surveys  it  was  found  that  the 
proposed  training  wall  was  not  as  yet  proved  to  be  necessary. 

At  the  date  of  this  report  the  outer  and  inner  improved  channels  are 
in  essentially  the  same  condition  as  on  June  30^  1891. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1891,  balance  unexx)ended $15,387.64 

June  30, 189^,  amount  expended  daring  fiscal  year 9,485.77 

July  1,  1892,  balance  unexpended 5,901.87 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000.00 

Amount  available  for  fiscal  year  ending  JuneSO,  1893 15,901.87 

C  Amount  (estimated)  required  for  completion  of  existing  project 81, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  9.) 

10,  Winthrap  Harbor j  Mtissachusetts. — ^Winthrop  Harbor  is  sitnated 
in  the  northeastern  part  of  Boston  Harbor.  It  contains  350  acres,  ap- 
proximately, all  of  which  is  essentially  dry  at  low  tide.  The  mean  range 
of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  was  based  on  the  survey 
provided  for  in  the  act  ol  August  5,  1886.  It  proposed  to  dredge  a 
straight  channel  3,900  feet  long,  50  feet  wide,  6  feet  deep  at  mean  low 
water,  firom  the  **  Back"  channel  of  Boston  Harbor  to  Bice's  Wharf. 

The  total  appropriations  to  date  for  this  improvement  have  been 
$9,000. 

On  June  30, 1891,  the  improved  channel  was  35  feet  wide,  3  feet  deep 
at  mean  low  water,  3,900  feet  long. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

July  1, 1891,  balance  unexpended $3,618.82 

June  30, 18^,  amount  expended  during  fiscal  year 3, 116.62 

July  1, 1892,  balance  unexpended 502.20 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 502.20 

Amount  (estimated)  required  for  completion  of  existing  project 8, 600. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B 10.) 

11.  Boston  Harbor^  Massiichusetts. — ^The  object  of  this  improvement 
is,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deex>ening 
the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mamly  iq 


BIVER   AND   HARBOR   IMPROVEAfENTS.  47 

accordance  with  the  recommendations  of  the  United  States  commis- 
sioners,  whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons  Jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  tidal  scour,  and  preserve  the  full 
height  of  anchorage  shelter  for  vessels  in  the  roadsteads.  Such  have 
been  built  or  repaiml  at  Point  Allerton,  and  the  islands  of  Great  Brew- 
ster, Lovell,  Gallop,  Long,  Deer,  Eainsford,  George,  and  Castle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoali  have  been  removed 
and  the  main  ship  channel  enlarged  firom  100  feet  wide  and  18  feet  deep 
at  mean  low  water,  so  that  it  is  now  at  least  625  feet  wide  and  23  feet 
deep  at  mean  low  water. 

llie  following  tributary  channels  have  also  been  improved : 

a.  Charles  Miver. — ^The  natural  channel  of  this  river  has  been 
widened,  straightened,  and  deepened,  so  that  from  its  mouth  to  West- 
em  Avenue  Bridge,  a  distance  of  4f  miles,  the  channel  has  a  width  of 
200  feet  and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal 
Street  Bridge.  2^  miles,  the  channel  has  a  least  width  of  80  feet  and  a 
least  depth  or  6  feet. 

h.  Fort  Point  Channel. — ^This  important  branch  of  the  main  ship 
channel  had  a  least  depth  of  12  feet  at  its  entrance,  and  the  chaAnel 
was  narrow  and  crooked.  It  has  been  widened  to  175  feet  and  deep- 
ened to  23  feet  at  mean  low  water  from  its  mouth  to  Congress  Street 
Bridge^  a  distance  of  1,900  feet. 

c.  Mtngham  Harbor.    (See  separate  report.) 

d.  Nantasket  Beach  Channel. — ^The  project  adopted  in  1880  was  to 
widen  and  deepen  the  channel  so  that  it  would  be  at  least  100  feet  wide 
and  9^  feet  deep  at  mean  low  water.  The  project  was  completed  in 
1881  and  1883. 

e.  Channel  between  Nixs  Mate  and  Long  Island. — ^This  channel  had 
orig^ally  4^  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

/.  Broad  Sound. — ^An  obstruction  called  Barrel  Bock  was  removed  in 
1869. 

The  total  expenditures  to  June  30, 1891,  were  $2,147,449.98. 

During  the  fiscal  year  ending  June  30, 1892,  titie  main  ship  channel 
was  widened  at  the  west  end  of  Brewster  Spit  to  625  feet;  and  at  the 
npx>er  middle  to  800  feet.  It  was  extended  towards  Jef&eys  Point,  so 
that  fi*om  Grand  Junction  Wharf  to  just  east  of  Simpson's  Patent  Dry 
Docks  it  is  now  275  feet  wide,  18  feet  deep  at  mean  low  water,  and 
thence  gradually  narrows  to  250  feet  and  shoals  to  15  feet  to  a  junction 
with  the  same  depth  off  Jeffreys  Point. 

Repairs  were  made  to  the  seawall  at  Great  Brewster  Island;  the  sea 
wall  at  Gallops  Island  was  extended  300  feet,  and  the  riprap  at  Long 
Island  was  strengthened. 

At  the  date  of  this  report  the  several  works  of  preservation  are  in 
fair  order;  the  main  ship  channel  is  23  feet  deep  at  mean  low  water, 
1,100  feet  wide  west  of  the  upper  middle,  800  feet  wide  at  the  upper 
middle,  1,000  feet  wide  at  the  lower  middle,  and  at  least  625  feet  wide 
elsewhere. 

The  subsidiary  channels  are  in  the  same  condition  as  at  the  date  of 
the  last  report. 

Under  date  of  December  23, 1891,  the  officer  in  charge  submitted  a 
report  recommending,  for  the  acconmiodation  of  the  deep-draft  vessels 
that  now  seek  entrance  to  this  harbor,  that  the  main  ship  channel  be 
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deepened  to  30  feet  at  mean  low  water,  at  an  estimated  cost  of  $1,500,- 
000.  This  report  was  transmitted  to  the  Senate  in  response  to  Sen- 
ate resolution  of  April  18, 1892,  and  printed  in  Senate  Ex.  Doc.  Ko.  83, 
Fifty-second  Congress,  first  session. 

July  ly  1891,  balance  unexpended $156,826.12 

June  30, 18^,  amount  expended  daring  fiscal  year 68,901.61 

July  1,  1892,  balance  unexpended 87,924.51 

July  1,  1892,  outstanding  liabiUties $5,992.34 

July  1, 1892,  amount  covered  by  uncompleted  contracts 23, 287.62 

•  '  ■ '-    29, 279. 96 

July  1,1892,  balance  available 58,644.55 

Amount  appropriated  by  act  approved  July  13,  1892 300, 000. 00 

Amount. available  for  fiscal  year  ending  June  30,  1893 358,644.55 

C  Amount  (estimated)  required  for  completion  of  existing  pnnect 50, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  11.) 

1J2.  Weymouth  River j  Massachusetts. — ^Weymouth  (Fore)  Biver  empties 
into  the  southwestern  part  of  Boston  Harbor,  Mass.  For  4  miles  it  is 
navigable  at  low  water  for  vessels  drawing  18  feet,  and  to  the  head  of 
navigation^  an  additional  3  miles,  at  least  3  feet  depth  is  to  be  found. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  proposed  to  improve  the  natural  channel,  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  channel 
100  feet  wide  to  near  Weymouth  Landing,  thence  to  Braintree  Bridge 
80  feet  wide,  and  above  the  bridge  50  feet  wide;  the  total  length  of 
improved  channel  to  be  7,000  feet  and  to  cost  $40,000. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for  this 
work  $10,000. 

The  total  expenditures  to  June  30, 1891,  were  $4,468.46,  and  at  that 
date  the  improved  channel  was  5,000  feet  long,  40  feet  wide,  and  6  feet 
deep  at  mean  low  water. 

During  the  fiscal  year  5,585  cubic  yards  were  dredged  from  the  river, 
and  at  the  date  of  this  report  the  improved  channel  is  6  feet  deep  at 
mean  low  water,  40  feet  wide  to  Braintree  Bridge,  and  25  feet  wide 
thence  to  the  head  of  navigation. 

July  1. 1891,  balance  unexpended $5,531.54 

June  30, 1892y  amount  expended  during  fiscal  year 5,531.54 

Amount  appropriated  by  act  approved  July  18, 1892 .: 10, 000. 00 

C  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(       harbor  acts  of  1866  and  1867. 

(See  Appendix  B  12.) 

13.  Hingham.  Harbor.  Massachusetts. — ^The  object  of  this  improvement 
is  to  widen  and  deepen  the  natural  channel,  which  was  30  feel  wide 
and  4  feet  deep,  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean 
low  water. 

The  project  was  originally  proposed  in  1874  and  was  modified  in  1885. 
The  original  project  was  estimated  to  cost  $11,000.  The  project  of  1886 
was  to  cost  an  additional  sum  of  $18,750. 

The  total  appropriations  to  date  have  been  $29,000,  and  the  expendi- 
tures to  June  30. 1891,  were  $25,088.35. 

On  June  30^  1891,  the  improved  channel  had  been  completed  as  pxo- 
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posed;  excepting  the  removal  of  a  midchannel  ledge  near  Chandlers 
Island. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

The  prosx>ectiye  benefits  to  commerce  are  increased  fstcilities  and 
safety  to  navigation. 

July  1, 1891,  balance  unexpended .- $911.65 

July  1, 1892,  balance  unexpended 911. 65 

Amount  appropriated  by  act  approved  July  13, 1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 911. 66 

(See  Appendix  E  13.) 

14.  Scituate  Harbor^  Massachusetts. — ^This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
▼essels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minots  Ledge 
Light. 

Originally  the  harbor  had  a  low- water  area  of  about  57  acres,  more 
than  6  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance 
was  obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  the  north  side  of  the  entrance,  and  the  other  from 
the  First  Cliff,  on  the  south  side,  and  to  dredge  the  area  inclosed  and 
in  front  of  the  entrance.  The  estimated  cost  of  the  improvement  is 
•290,000. 

The  expenditures  to  June  30, 1891,  were  $52,918.73. 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 

The  north  breakwater  was  essentially  completed.  Nothing  had  been 
done  on  the  south  breakwater.  The  anchorage  basin  was  350  by  450 
feet  in  area,  7  feet  deep  at  mean  low  water.  The  entrance  channel  was 
1,600  feet  long,  100  feet  wide,  5  feet  deep  at  mean  low  water.  The 
channel  connecting  the  basin  with  the  town  wharves  was  2,100  feet  long, 
25  feet  wide,  1  foot  deep  at  mean  low  water. 

During  the  fiscal  year  30,000  cubic  yards  were  dredged  from  the 
channel  connecting  the  anchorage  basin  with  the  town  wharves  under 
a  contract  dated  December  5, 1890;  and  at  the  date  of  this  report  this 
channel  is  3  feet  deep  at  mean  low  water  and  100  feet  wide,  except  at 
its  upper  end,  where  for  a  distance  of  75  feet  it  is  only  50  feet  wide. 

The  anchorage  basin,  entrance  channel,  and  north  and  south  break- 
waters remain  in  the  same  condition  as  on  June  30,  1891. 

The  prospective  benefits  to  commerce  by  the  completion  of  this  im- 
provement are  the  creation  of  an  additional  harbor  of  refuge  on  this 
much  frequented  dangerous  coast. 

July  1, 1891,  balance  unexpended $10,761.23 

Jone 30,  18^,  amount  expended  during  fiscal  year 10,611.23 

Jnly  1,  1892,  balance  unexpended 150.00 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 150. 00 

S  Amount  (estimated)  require<l  for  completion  of  existing  project 217, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  14.) 
ENG  92 4 
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15,  Plymouth  Harbor^  Massachfuetts. — Plymonth  Harbor  is  30  miles 
south  of  Boston. 

The  object  of  its  improvement  is  to  perpetuate  the  harbor  by  the  pres- 
ervation of  Long  Beach,  which  forms  it,  and  to  deepen  and  widen  the 
channels  of  approach  to  an  enlarged  anchorage  basin  in  front  of  the 
town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  modi- 
fied in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,286  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  866  feet  long,  150  feet  wide,  and 
9  feet  deep. 

The  expenditures  to  June  30, 1891,  were: 

For  beaoh  protection $127,553.77 

Fordredging 42,713.18 

Total 170,266.90 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 
The  improved  channel  was  130  feet  wide;  the  basin  was  800  feet  long 
and  averaged  150  feet  wide;  both  were  9  feet  deep  at  mean  low  water. 
Some  repairs  were  needed  on  Long  Beach. 

During  the  fiscal  year  11,676  cubic  yards  were  dredged  from  the  basin, 
thus  completing  it.  One  thousand  three  hundred  feet  of  the  bulkheads 
protecting  Long  Beach  were  repaired. 

At  the  date  of  this  report  the  basin  is  completed,  the  improved  chan- 
nel is  130  feet  wide,  and  Long  Beach  is  in  fair  repair,  but  needs  addi- 
tional works  of  protection  at  its  southern  end. 

July  1, 1891,  balance  unexpended $9,171.39 

Jnne30|  1892,  amount  expended  dnrlng  fiscal  year 6,878.74 

July  1, 1892,  balance  nnexpended 2,292.65 

Jnly  1, 1892,  outstanding  Uabilitdea 299.35 

July  1, 1892,  balance  available 1,993.30 

Amount  appropriated  by  act  approved  July  13,  1892 9,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11,493.30 

(See  Apx>endix  B  15.) 

16.  WeUfleet  Harbor^  Massachusetts. — ^WelMeet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Cape  Cod  Bay. 

The  object  of  its  improvement  is  to  provide  a  navigable  channel  from 
the  inner  anchorage,  the  "  Deep  Hole,"  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approach  to  the  town  wharves  and  to  remove  sev^al  dangerous 
sunken  rocks. 

The  removal  of  the  sunken  rocks  was  effected  by  an  appropriation 
provided  by  the  act  of  June  10, 1872. 

The  present  project  is  to  dreage  a  channel  from  the  "  Deep  Hole''  to 
the  town  wharves,  4,200  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water. 

The  expenditures  to  June  30, 1891,  were  $11,339.79. 

The  condition  of  the  improvement  on  that  date  was  as  follows: 

Two  hundred  and  four  cubic  yards  of  rocks  had  been  removed  from 
the  harbor,  and  the  channel  connecting  the  "Deep  Hole"  with  the  town 
wharves  was  25  feet  wide,  4  feet  deep  at  mean  low  water. 
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ISo  operations  were  in  progress  daring  the  fiscal  year,  as  the  funds 
available  were  not  considered  sufficient  to  give  any  appreciable  benefit 
to  commerce. 

The  condition  of  the  improvement  at  the  date  of  this  report  is  the 
same  as  on  June  30, 1891. 

Jnly  1, 1891,  balance  unexpended $4,649.63 

July  1, 1S92,  balance  unexpended 4,649.63 

(  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

2  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  16,) 

17.  Provincetotcn  Harbory  MassaohusetU, — Provincetown  Harbor  is 
situated  at  the  extremity  of  Cape  Cod,  about  40  mUes  southeast  from 
Boston  Light.  It  is  one  of  the  most  valuable  harbors  of  refiige  on  the 
Atlantic  coast.  The  entire  commerce  of  ]^ew  England  and  a  very 
large  local  fishing  interest  are  directly  benefited  by  its  maintenance, 
which  depends  entirely  on  the  preservation  of  the  sandy  beaches  which 
inclose  it.  Since  1826  the  project  has  been  a  general  one,  and  provides 
for  the  preservation  of  the  harbor  by  building  dikes^  bulkheads,  and 
sand  catches,  and  extensive  planting  of  beach  grass  to  repair  and 
prevent  storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. A  special  dike  across  House  Point  Island  Flats,  to  be  built 
contingently,  was  recommended  in  the  annual  report  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1886. 

The  amount  expended  to  June  30, 1891,  was  $142,558.47.  and  at  that 
date  operations  were  in  progress  for  the  construction  or  a  bulkhead 
2,000  feet  long  west  of  Wood  End  Light.  This  bulkhead  was  com- 
pleted during  the  year.  A  total  length  of  3,213  feet,  including  spurs, 
was  constructed. 

During  the  fiscal  year  the  breakwater  protecting  the  end  of  Long 
Point  was  extended  150  feet  southeast. 

At  the  date  of  this  report  the  works  of  preservation  are  in  good 
order,  but  additional  protection  is  required  at  the  east  end  of  Long 
Point  to  secure  the  light-house  tract. 

Jnly  1, 189ly  balance nnezpended * $8,832.97 

June  30, 189^,  amount  expended  dnring  fiscal  year 6,049.62 

July  1, 1892,  balance  unexpended 3,783.35 

Amount  appropriated  by  act  approved  July  13,  1892 1, 500. 00 

Amount  ayailable  for  finoal  year  ending  June  30, 1893 5,288.35 

(See  Appendix  B  17.) 

18,  Chatham  Harbor ^  Massachusetts. — Chatham  Harbor  is  at  the  east- 
em  end  of  Nantucket  Sound,  about  15  miles  ea^t  of  Hyannis,  Mass. 

Its  outer  anchorage  (Chatham  Beads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor) 
is  small,  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low 
water.  Its  entrance  is  obstructed  by  three  bars,  on  which  the  greatest 
depth  at  mean  low  water  is  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19, 1890,  proposes  to  dredge  a  channel  through  the  three  obstructing 
bars,  6  feet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
eoBt  of  $10,000. 
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15.  Plymouth  Harbor j  Massachfuetts. — Plymouth  Harbor  is  30  miles 
Bonth  of  Boston. 

The  object  of  its  improvement  is  to  peri>etaate  the  harbor  by  the  pres- 
ervation of  Long  Beach,  which  forms  it,  and  to  deepen  and  widen  the 
channels  of  approach  to  an  enlarged  anchorage  basin  in  front  of  the 
town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  modi- 
fled  in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,286  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  866  feet  long,  150  feet  wide,  and 
9  feet  deep. 

The  expenditures  to  June  30, 1891,  were: 

For  beaoh  protection $127,553.77 

Fordredging 42,713.13 

Total 170,266.90 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 
The  improved  channel  was  130  feet  wide;  the  basin  was  800  feet  long 
and  averaged  150  feet  wide;  both  were  9  feet  deep  at  mean  low  water. 
Some  repairs  were  needed  on  Long  Beach. 

During  the  fiscal  year  11,676  cubic  yards  were  dredged  fi'om  the  basin, 
thus  completing  it.  One  thousand  three  hundred  feet  of  the  bulkheads 
protecting  Long  Beach  were  repaired. 

At  the  date  of  this  report  the  basin  is  completed,  the  improved  chan- 
nel is  130  feet  wide,  and  Long  Beach  is  in  fair  repair,  but  needs  addi- 
tional works  of  protection  at  its  southern  end. 

July  1, 1891,  balance  unexpended $9,171.39 

June  30, 1892,  amount  expended  during  fiscal  year 6,878.74 

July  1, 1892,  balance  unexpended 2,292.65 

July  1, 1892,  outstanding Uabilitiea 299.35 

July  1, 1892,  balance  available 1,993.30 

Amount  appropriated  by  act  approved  July  13, 1892 9, 500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 493.30 

(See  Appendix  B  15.) 

16.  WeUfleet  Harbory  Massachusetts. — ^Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Gape  Cod  Bay. 

The  object  of  its  improvement  is  to  provide  a  navigable  channel  from 
the  inner  anchorage,  the  "  Deep  Hole,"  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approach  to  the  town  wharves  and  to  remove  several  dangerous 
sunken  rocks. 

The  removal  of  the  sunken  rocks  was  effected  by  an  appropriation 
provided  by  the  act  of  June  10, 1872. 

The  present  project  is  to  dredge  a  channel  from  the  "  Deep  Hole"  to 
the  town  wharves,  4,200  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water. 

The  expenditures  to  June  30, 1891,  were  $11,339.79. 

The  condition  of  the  improvement  on  that  date  was  as  follows: 

Two  hundred  and  four  cubic  yards  of  rocks  had  been  removed  from 
the  harbor,  and  the  channel  connecting  the  <^Deep  Hole"  with  the  town 
wharves  was  25  feet  wide,  4  feet  deep  at  mean  low  water. 
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No  operations  were  in  progress  during  the  fiscal  year,  as  the  fands 
available  were  not  considered  sufficient  to  give  any  appreciable  benefit 
to  commerce. 

The  condition  of  the  improvement  at  the  date  of  this  report  is  the 
same  as  on  June  30, 1891. 

Jnly  1, 1891,  balance  unexpended $4,649.63 

July  1,  1892,  balance  unexpended 4,649.63 

C  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

<  Sabmitteid  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  16,) 

17.  Provincetoum  Harhorj  Massachusetts. — Provincetown  Harbor  is 
situated  at  the  extremity  of  Cape  God,  about  40  miles  southeast  from 
Boston  Light.  It  is  one  of  the  most  valuable  harbors  of  refdge  on  the 
Atlantic  coast.  The  entire  commerce  of  New  England  and  a  very 
large  local  fishing  interest  are  directly  benefited  by  its  maintenance, 
which  depends  entirely  on  the  preservation  of  the  sandy  beaches  which 
inclose  it.  Since  1826  the  project  has  been  a  general  one,  and  provides 
for  the  preservation  of  the  harbor  by  building  dikes,  bulkheads,  and 
sand  catches,  and  extensive  planting  of  beach  grass  to  repair  and 
prevent  storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. A  special  dike  across  House  Point  Island  Flats,  to  be  built 
contingently,  was  recommended  in  the  annual  report  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1886. 

The  amount  expended  to  June  30, 1891,  was  $142,558.47.  and  at  that 
date  ox>erations  were  in  progress  for  the  construction  or  a  bulkhead 
2,000  feet  long  west  of  Wo<^  End  Light.  This  bulkhead  was  com- 
pleted during  the  year.  A  total  length  of  3,213  feet,  including  spurs, 
was  constructed. 

During  the  fiscal  year  the  breakwater  protecting  the  end  of  Long 
Point  was  extended  150  feet  southeast. 

At  the  date  of  this  report  the  works  of  preservation  are  in  good 
order,  but  additional  protection  is  required  at  the  east  end  of  Long 
Point  to  secure  the  light-house  tract. 

July  1, 189ly  balance  unexpended « $8,832.97 

JnneSO,  18S2,  amount  expended  during  fisci^year 6,049.62 

July  1, 1892,  balance  unexpended 3,783.35 

Amount  appropriated  by  act  approved  July  13, 1892 1,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 283. 85 

(See  Appendix  B  17.) 

18.  Chatham  Harbor^  Massachusetts. — Chatham  Harbor  is  at  the  east- 
em  end  of  Kantucket  Sound,  about  15  miles  east  of  Hyannis,  Mass. 

Its  outer  anchorage  (Chatham  Eoads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor) 
is  small,  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low 
water.  Its  entrance  is  obstructed  by  three  bars,  on  which  the  greatest 
depth  at  mean  low  water  is  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19, 1890,  proi>oses  to  dredge  a  channel  through  the  three  obstructing 
bars,  6  feet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar,  150 
feet  vfide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
QOBt  of  $10,000. 
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The  total  appropriations  to  date  have  been  $5,000  by  the  river  and 
harbor  act  of  September  19, 1890. 

The  amount  expended  to  Jane  30, 1891,  was  $398.81,  and  the  original 
condition  of  the  harbor  remained  unaltered. 

At  the  date  of  this  report  the  improved  channel  through  the  middle 
and  inner  bars  is  6  feet  deep  at  mean  low  water  and  100  feet  wide. 
'Sot  less  than  5  feet  at  mean  low  water  can  now  be  carried  into  the 
harbor. 

July  1, 1891, balance  unexpended $4,601.19 

Jnne  30, 1892,  amount  expended  during  fiscal  year 4,003.34 

July  1, 1892,  balance  unexpended 597.85 

i  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

<  Submitted  in  compliance  with  ree[uirement6  of  Bections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  18.) 

IMPBOVEMENT  OF  BFVEBS  AND  HABBOBS  ON  SOTJTHEBN  COAST  OP 
MASSAOHUSETTS,  IN  BHODE  ISLAND,  AND  ON  EASTEBN  OOAST  OF 
CONNECTICUT. 

Officers  in  chage,  Maj.  W.  E.  Livermore,  Oorps  of  Engineers,  to  De- 
cember 7, 1891,  and  Capt.  W.  H.  Bixby,  Oorps  of  Engineers,  since  that 
date,  with  Lieut.  William  W.  Harts,  Corps  of  Engineers,  under  his  im- 
mediate orders  since  May  20, 1892 ;  Division  Engineer,  OoL  Henry  L. 
Abbot,  Corps  of  Engineers. 

1.  ffarhor  of  refuge  at  HyanniSj  Massachusetts, — ^This  harbor,  before 
improvement,  was  an  open  roadstead,  exposed  to  southerly  storms.  In 
the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was 
constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15^  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and 
the  size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuffi- 
cient for  many  vessels  that  seek  the  harbor  for  refuge,  the  present  proj- 
ect of  1884  for  the  improvement  of  the  harbor  contemplates  dredging 
the  area  protected  by  the  breakwater  to  a  depth  of  15^  feet  at  mean 
low  water  at  a  total  farther  cost  estimated  in  1884  at  $45,662. 

Eighty-one  dollars  and  twenty  cents  was  already  on  nand,  $28,000 
has  been  since  appropriated,  and  $22,829.17  has  been  paid  out  on  this 
work  up  to  June  30, 1891. 

The  15^  foot  anchorage  area  has  been  increased  by  about  11  acres, 
about  one-third  of  the  area  to  be  dredged. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress,  and 
this  work  was  continued  until  July  16, 1891,  with  plant  owned  by  the 
Government  and  a  hired  tug. 

About  1.1  acres  were  dredged  in  the  15^-foot  anchorage  area  protected 
by  the  breakwater. 

The  balance  on  hand  will  be  applied  to  dredging  in  the  area  protected 
by  the  breakwater. 

July  1, 1891,  balance  unexpended $5,252.03 

Jnne  30, 1892,  amount  expended  during  fiscal  year 6,246.43 

July  1, 1892,  balance  unexpended 5.60 

July  1, 1892,  outstanding  liabilities 5.60 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000.00 
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{  Amonnt  (estimated)  required  for  completion  of  existing  project $11, 662. 00 

<  Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  1.) 

2.  Harbor  of  refuge  at  Nantucket^  Massachusetts — ^This  harbor  is  the 
only  one  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven 
andEdgartown)  and  Provincetown,  a  distance  of  about  100  miles,  except 
the  small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound. 
It  has  deep  water  inside,  and  the  object  of  improvement  is  to  make  it 
a  harbor  of  refuge  for  vessels  plying  between  ports  north  and  south  of 
Cape  God. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
about  IJ  miles  in  width  outside  the  entrance,  through  which  the  chan- 
nel or  line  of  best  water  was  only  about  6  feet  deep,  and  very  crooked 
and  subject  to  changes  in  location. 

The  present  approved  project  of  1880,  as  modified  in  1885,  is  to  con- 
struct jetties  of  riprap  stone,  projecting  from  either  side  of  the  present 
entrance  to  the  harbor,  for  the  purpose  of  concentrating  the  strength 
of  the  tidal  currents  and  excavating  a  channel  of  15  feet  depth  by  scour, 
and  to 'complete  the  work  by  dredging,  at  a  total  cost,  as  estimated  in 
1885,  of  $375,000. 

One  hundred  and  seventy  thousand  dollars  was  appropriated,  and 
$162,771.78  was  paid  out  on  this  work  up  to  June  30,  1891;  the  expend- 
itures resulting  in  the  construction  of  the  west  jetty  to  a  point  3,955 
feet  from  the  shore,  and  the  east  jetty  to  a  distance  of  834  feet  from  its 
initial  point  on  shore,  which  is  the  outer  end  of  the  middle  of  the  three 
northwest  spurs  built  on  Goatue  Beach  some  years  ago,  and  the  foun- 
dation was  laid  and  the  jetty  partially  completed  for  an  additional  dis- 
tance of  191  feet. 

At  the  beginning  of  the  fiscal  year  work  on  the  east  jetty  was  in 
progress.  This  work  was  continued  until  August  14.  The  east  jetty 
was  extended  about  1,300  feet. 

The  balance  available  is  to  be  applied  to  the  further  extension  of  the 
east  jetty  and  raising  low  places  in  the  west  jetty,  together  with  a 
Httle  dredging,  if  necessary. 

July  1, 1891,  balance  unexpended $17,228.22 

June 3M0, 1892,  amount  expended  during  fiscal  year 17,114.80 

July  1, 1892, balance  unexpended 113.42 

July  1, 1892,  outBtanding  liabmtiea 113.42 

Amount  appropriated  by  aot  approved  July  13,  1892 25,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 180, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  2.) 

3.  Marthas  Vineyard  inner  harbor  at  Edgartown^  Massachusetts. — ^The 
inner  harbor  at  Edgartown  lies  in  the  northern  part  of  the  water  way  or 
strait  that  separates  Chappaquiddick  Island  from  the  east  end  of  Mar- 
thas Vineyard.  It  extends  southward  about  IJ  miles  from  Chappa- 
quiddick Point  opposite  Edgartown,  and  averages  about  one-fifth  of  a 
mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refiige  for  snmU  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
througli. 
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The  present  project  of  1889  provides  for  the  removal  to  10  feet  depth 
of  a  shoal  known  as  the  Middle  Gronnd  in  the  central  portion  of  the 
harbor  at  a  total  cost,  as  estimated  in  1889,  of  $4,500. 

Two  thousand  dollars  was  appropriated  and  $13.25  was  paid  out  on 
this  work  up  to  June  30, 1891;  these  expenditures  being  for  prepara- 
tions for  carrying  on  the  work  by  hired  labor. 

During  the  last  fiscal  year  dredging  was  commenced  on  July  16  and 
continued  until  August  5,  by  which  about  half  the  shoal  was  removed. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  to  the  com- 
pletion of  the  project. 

July  L 1891,  balance  unexpended $1,9S6.75 

June  80, 1892,  amount  expended  during  fiscal  year 1, 920.76 

July  1|  1892,  balance  unexpended 65.99 

July  1, 1892,  outstanding  Labilities 11.39 

July  1, 1892,  balance  available 54.60 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 554. 60 

(See  Appendix  C  3.) 

4.  Harbor  at  Vineyard  Haven^  Massachusetts. — ^The  plan  of  improve- 
ment of  1887  as  modified  in  1889  contemplates  the  protection  of  the 
points  of  land  at  the  entrance  to  the  harbor  known  as  East  Chop  and 
West  Chop  by  the  construction  of  jetties  and  other  works  along  the 
shore  to  stop  the  wearing  away  of  the  chops  by  the  action  of  the  storm 
waves,  at  a  total  cost,  as  estimated  in  1882,  of  $60,0o0. 

Thirty-five  thousand  dollars  was  appropriated,  and  $27,906.86  was 
paid  out  on  this  work  up  to  June  30, 1891 ;  these  expenditures  result- 
ing in  the  construction  of  a  wharf  and  three  jetties  at  West  Chop  and 
a  track,  jetty,  and  sea  wall  at  the  East  Chop. 

During  the  last  fiscal  year  work  was  commenced  on  August  14  and 
continued  to  September  5,  by  which  the  jetties  and  sea  wall  were  ex- 
tended and  strengthened,  and  about  half  the  needed  work  completed. 

The  balance  available  will  be  applied  to  continuing  the  work  of  pro- 
tection, mainly  at  the  East  Chop. 

July  1, 1891,  balance  unexpended $7,093.14 

June^,  1892,  amount  expended  during  fiscal  year 6,997.17 

July  1, 1892,  balance  unexpended 95.97 

July  1, 1892,  outstanding  liabiUtiea v 44.69 

July  1, 1892,  balance  available 51.28 

Amount  appropriated  by  act  approved  July  13,  1892 7,500.00 

Amount  available  for  fiscal  year  ending  June  80, 1898 7, 551. 28 

Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  4.) 

5.  Wa7*eham  Harhor^  Massachusetts. — ^The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  from  Buzzards  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  Is  to  be  made  a  beating  channel  for  such  vessels.  An- 
other object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channeL    Long  Beach, 
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a  narrow  sand  spit  at  the  month  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  enrreuts  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

The  present  approved  project  of  1880,  as  modified  in  1887,  provides 
for  a  channel  250  feet  wide  and  10  feet  deep  at  mean  low  water  from 
Barney  Point  down  to  the  entrance  to  the  harbor.  Above  Barney 
Point  the  width  of  the  channel  is  to  be  350  feet,  with  the  same  depth — 
10  feet — ^as  below  that  point.  The  plan  includes  also  the  raising  and 
strengthening  of  Long  Beach,  of  which  a  large  portion  was  submerged 
at  low  water,  to  carry  it  above  the  storm  waves  and  currents  and  to 
hold  it  there,  in  order  to  prevent  the  filling  of  the  improved  channel 
above,  by  material  abraded  from  the  beach  ^  the  whole  at  a  total  cost, 
as  estimated  in  1887,  of  $56,236. 

Forty-nine  thousand  dollars  was  appropriated,  and  $44,746.07  was 
paid  out  on  this  work  up  to  June  30, 1891;  this  expenditure  resulting 
in  l^e  completion  of  the  channel  in  the  upper  part  of  the  harbor  in 
front  of  the  wharves  to  its  frdl  width,  the  deepening  to  10  feet  of  the 
channel  for  about  one-half  its  width  from  Barney  Point  to  Wareham, 
and  a  portion  of  Beach  No.  9,  formerly  obstructed  by  the  shoal  known 
as  the  Middle  Ground,  and  the  raising  of  Long  Beach  above  high- water 
storm  tides,  so  that  the  wash  of  sand  into  the  improved  channel  inside 
the  beach  has  been  considerably  stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  has  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
Vessels  of  larger  draft  can  be  carri^  to  Wareham  than  formerly.  The 
increase  in  width  of  channel  is  a  great  help  to  all  vessels  in  beating  in 
and  out  of  the  harbor. 

During  the  last  fiscal  year  work  under  contract  was  commenced  on 
June  8,  and  was  in  progress  at  the  end  of  the  year,  by  which  the  channel 
was  widened  at  its  narrowest  i)oints  above  Barney  Point. 

The  balance  available  will  be  applied  to  continuing  the  work  of 
dredging  and  to  the  building  up  of  Long  Beach  if  necessary. 

Jnly  ly  1891,  balance  unexpended $4, 263. 93 

June  3  ;  1892,  amonnt  expended  during  fiscal  year 1,975.11 

Jnly  1, 1892, balance  unexpended 2,278.82 

July  1, 1892,  outstanding  liabilities $144.26 

July  L 1892.  amount  eoYCxed  by  uncompleted  contracts 1, 760. 00 

1,904.26 

July  1, 1892,  balance  avanable 374.56 

Amount  appropriated  by  act  approved  July  13, 1892 7, 236. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 7,610.56 

(See  Appendix  0  5.) 

6.  New  Bedford  Harbor j  Massachusets. — ISew  Bedford  Harbor  Is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  Kew  Bedford 
and  Fair  Haven. 

Before  improvement  the  channel  had  a  depth  of  about  12^  feet  at 
mean  low  water.  Old  projects  of  1874  and  1877  provided  for  a  chan- 
nd  300  feet  wide  and  16  feet  deep  at  mean  low  water  from  the  deep 
vater  just  above  Palmer  Island  to  the  wharves  at  New  Bedford.  This 
work  was  completed  in  1877  at  a  cost  of  $20,000. 

The  present  approved  project  of  1887  provided  for  a  channel  200  feet 
wide  and  18  feet  deep  at  mean  low  water,  at  a  total  cost,  as  estimated 
in  1887,  of  $35,000. 


56     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Twenty  thousand  dollars  was  appropriated  and  $12,968.33  was  paid 
out  on  this  work,  up  to  June  30, 1891;  this  expenditure  resulting  in  the 
excavation  to  half  width  of  a  channel  100  feet  wide  and  18  feet  deep 
from  the  11-foot  bank  to  the  vicinity  of  the  wharves  of  New  Bedford, 

During  the  last  fiscal  year,  work  wa«  commenced  on  November  1  and 
continued  to  December  1,  by  which  about  2,000  feet  length  of  channel 
was  widened  and  deepened. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep, 
extending  from  the  "11-foot  bank''  to  the  vicinity  of  the  wharves  at 
New  Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  "  11- 
foot  bai^  "  and  Butlers  Flats,  the  southern  end  of  the  projected  chan- 
nel. 

The  balance  available  will  be  applied  to  the  continuation  of  this 
project. 

July  1, 1891  y  balance  unexpended $7,031.67 

Jnne  30, 1892,  amount  expended  during  fiscal  year 6,568.81 

July  1, 1892,  balance  unexpended 462.86 

July  1, 1892,  outstanding  liabUitiea 213,79 

July  1, 1892,  balance  available 249.07 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 749. 07 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  6.) 

7.  Westport  Harbor,  McLssachusetts. — ^Westport  Harbor  is  an  estuary 
on  the  coast  of  Massachusetts,  lying  between  Narragansett  Bay,  Rhode 
Island,  and  Buzzards  Bay,  Massachusetts.  The  site  of  the  work  is  on 
Horse  Neck  Point  (the  north  side  of  the  entrance  to  the  harbor.) 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor,  and  subject  to  erosion  by  the  sea  and 
tides. 

In  1886  $1,000  was  appropriated  for  special  protection  of  Horse  Neck 
Point.    This  work  was  completed  in  1887. 

The  present  approved  project  of  1888  provides  for  the  construction 
of  jetties  at  the  end  of  Horse  Neck  Point  to  stop  the  wearing  of  this 
point  and  also  for  a  small  amount  of  dredging  in  the  harbor;  the  whole 
at  a  total  cost,  as  estimated  in  1888,  of  $2,000. 

One  thousand  dollars  was  appropriated  and  $22.96  was  paid  out  on 
this  work  up  to  June  30, 1891;  this  expenditure  being  for  preparations 
for  field  work. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Work  was  commenced  September  10  and  continued  to  October  9,  by 
which  the  old  work  at  Horse  Neck  Point  was  rebuilt  and  strengthened. 

Preparations  have  been  made  for  carrying  on  the  work  by  hired 
labor. 

The  work  required  to  complete  the  existing  project  is  the  extension 
of  the  present  jetty  and  the  dredging  on  the  Lions  Tongue  ShoaJ. 

The  balance  on  hand  will  be  appUed  to  the  completion  of  tiie  exist- 
ing project. 
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July  1,1891,  balance  unexpeiided $977.04 

June  90, 1892,  amonnt  ezpeDded  during  fiscal  year 639.23 

Jnly  1, 1892,  balance  unexpended 337.81 

Amount  appropriated  by  act  approved  July  13, 1892 1,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1,337.81 

(See  Appendix  0  7.) 

8,  Taunton  River ^  Massachusetts. — This  river  rises  in  Norfolk  County, 
Mass.,  and  empties  into  Narragansett  Bay  at  Fall  Eiver.  The  object  of 
the  improvement  is  to  deepen  and  widen  the  channel  leading  to  the 
city  of  Tannton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet 
draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons 
burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  9  feet  depth  at 
high  water.    This  work  was  completed  in  1879. 

The  present  approved  project  of  1880,  as  modified  in  1888,  provides 
for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the 
shipyard,  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  shipyard  down  to  and  through  the  Needles  and  Briggs 
Shoal;  thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crossed  the  bottom  of  the 
river  at  Peter  Point' and  the  numerous  bowlders  which  lay  on  the  bot- 
tom and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be  re- 
moved, at  a  total  cost,  as  estimated  in  1888,  of  $108,000. 

One  hundred  and  one  thousand  dollars  was  appropriated,  and  $96,- 
654.31  was  paid  out  on  this  work  up  to  June  30,1891,*  this  expenditure 
giving  results  as  follows: 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 

dredged  between  the  bridge  at  Weir  and  the  shipyard,  on  account  of 

interfering  with  private  property,  and  that  on  account  of  the  hardness 

and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in  all 

cases  dredged  to  its  fuU  width,  the  channel  down  to  Berkley  Bridge  had 

been  completed.    The  channel  as  proi)08ed  between  Berkley  Bridge  and 

Dighton  had  been  completed,  with  the  exception  of  removing  a  small 

amount  of  ledge  rock  uncovered  in  dredging  below  Peter  Point,  and 

bad  been  cleared  of  bowlders  from  Taunton  down  to  Berkley  Bridge. 

The  work  of  removal  of  the  ledge  at  Peter  Point  had  been  completed. 

The  material  blasted  in  the  channel  had  been  dredged  and  deposited  in 

the  form  of  a  half- tide  dam  mnning  from  Reuben  Island  to  the  west 

shore  of  the  river,  with  the  view  of  accelerating  the  current  in  the 

dredged  channel  off  and  above  Dighton  and  preventing  deposits  in  this 

part  of  the  channel.    Vessels  of  11  feet  draft  can  now  reach  Taunton, 

at  the  he^  of  navigation. 

The  work  of  dredging  with  plant  belonging  to  the  Government  and 

a  hired  tug  was  in  progress  at  the  beginning  of  the  fiscal  year.    The 

dredging  was  commenced  at  the  second  shoal  above  Berkley  Bridge 

aud  continued  up  stream.    The  second  reach  and  a  portion  of  the  third 

were  completed. 
There  remain,  to  complete  the  existing  project,  widening  and  deep- 

«^ug  at  a  few  points  above  the  bridge  and  the  removal  of  the  small 

aiaoaat  of  ledge  rock  above  referred  to. 
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The  balance  avaUable  is  to  be  applied  to  continuing  the  improye- 
ment. 

Jnly  1, 1^1*  balance  unexpended $4,345.G9 

June  90, 1892,  amount  expended  daring  fiscal  year 4,322.67 

Jnly  1, 1892,  balance  unexpended 23. 02 

Jnly  1, 1892,  oatBtanding  liabilities 4.30 

Jnly  1, 1892,  balance  available 18. 72 

Amount  appropriated  by  act  approved  July  13,  1892 7,  000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 018.72 

(See  Appendix  0  8.) 

9.  Pawtueket  River^  Rhode  Island. — ^This  river,  otherwise  called  See- 
konk  Biver,  is  the  upper  x)ortion  of  Providence  Eiver,  and  extends 
from  Pawtueket  to  Providence.  Before  improvement  the  channel  in 
the  river  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1882,  $52,000  was  appropriated  to  dredge  the 
channel  to  7  feet  depth.    This  work  was  finished  in  1876. 

The  present  approved  project  of  1883  provides  for  the  excavation  by 
dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water 
from  the  deep  water  above  Bed  Bridge  to  the  ledge  opposite  Grant  & 
Company's  wharf  at  Pawtueket;  thence  the  deepening  by  blasting  of  a 
channel  through  the  ledge  to  Pawtueket  Bridge,  of  the  same  depth  and 
40  feet  wide,  at  a  total  cost,  as  estimated  in  1883,  of  $382,500. 

One  hundred  and  forty-five  thousand  dollars  was  appropriated  and 
$126,452.02  was  paid  out  on  this  work  up  to  June  30, 1891,  this  expendi- 
ture resulting  in  the  securing  of  a  new  channel  12  feet  deep  and  100  feet 
wide,  with  wide  enlargements  at  the  bends,  from  the  deep  water  above 
Bed  Bridge  to  within  1^  miles  of  the  head  of  navigation,  and  60  feet 
wide  and  of  the  same  depth  to  within  three-fourths  ot  a  mile  of  the 
same  point. 

This  completed  x>ortion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about  G  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtueket. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress.  Work 
of  dredging  was  commenced  on  August  8, 1891,  and  continued  to  Octo- 
ber 31,  by  which  70,000  yards  of  material  was  removed  from  the  narrow- 
est x>art8  of  the  channel.  Work  was  done  by  hired  labor  using  two 
Government  dredges  and  five  scows. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Bock  to  a  point  opposite  Grant  &  Company's 
wharf,  and  to  deepen  the  channel  through  the  ledge  to  the  same  depth 
with  a  width  of  40  feet. 

It  is  proposed  to  extend  the  channel  towards  Pawtueket  by  dredg- 
ing and  to  commence  work  on  the  ledge. 

The  balance  available  will  be  applied  to  continuing  the  improvement. 

July  1, 1891,  balance  unexpended $18,547.98 

June  30, 1892,  amount  expended  during  fiscid  year 17,843.10 

July  1, 1892,  balance  unexpended 704.88 

July  1, 1892,  outstanding  liabilities 482.20 

July  1, 1892,  balance  available 222.68 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 85,222.68 
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i  Amount  (estimated)  reqnired  for  completion  of  existing  project $202, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  9.) 

10,  Providence  River  and  Narragansett  Bay^  Rhode  Island. — ^The  ob- 
ject of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for  for- 
eign and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1863  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  '^  The  Crook,"  the  available  low-water  depth  was  but  4^  feet. 
Between  1852  and  1873,  $56,500  was  appropriated  to  secure  first  9  and 
then  12  feet  depth  of  channel.    This  work  was  finished  in  1873. 

The  present  approved  project  of  1878,  modified  in  1882,  provides  for 
a  channel  25  feet  deep  and  300  feet  wide,  suitable  for  large  ocean  ves- 
sels, extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep 
water  of  Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox 
and  Field  Points,  300  feet  wide,  at  a  depth  of  25  feet;  600  feet  wide,  at 
a  depth  of  20  feet;  725  feet  wide,  at  a  depth  of  18  feet;  940  feet  wide. 
at  a  depth  of  12  feet :  1,060  feet  wide,  at  a  depth  of  6  feet,  at  a  total 
cost,  as  estimated  in  1882,  of  $675,000. 

Mve  hundred  and  sixty  thousand  dollars  was  appropriated  and 
$533,790.83  was  paid  out  on  this  work  up  to  June  30, 1891;  this  expen- 
diture resulting  in  the  completion  of  the  25-foot  channel  300  feet  wide, 
and  more  than  half  of  the  anchorage  basins. 

At  the  beginning  of  the  fiscal  year  work  under  contract  was  in  pro- 
gress and  was  continued  until  August  10,  by  which  over  87,000  cubic 
yards  of  material  was  removed  from  the  anchorage  basins. 

There  is  required  for  the  completion  of  the  existing  project  the  exca- 
vation of  the  remainder  of  the  anchorage  basin  between  the  head  of 
Sassafras  Point  Beach  and  Field  Point. 

The  balance  avaUable  will  be  applied  to  the  continuation  of  the  work 
according  to  the  project. 

July  1, 1891, balance  unexpended $28,209.17 

Jane  30, 1892,  amount  expended  during  fiscal  year 26, 129. 67 

July  1, 1892,  balance  unexpended 79.50 

July  1^  1892,  outstanding  UabiUties 29.95 

July  1, 1892, balance  ayailable 49.55 

Amount  appropriated  by  act  approved  July  13, 1892 50,000.00 

Amount  available  for  fisoal  year  ending  June  30, 1893 50,049.55 

i  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  10.) 

11.  Removal  of  OreenJadcet  Bhoal,  Providence  River^  Rhode  Isla/Hd. — 
This  shoal  is  in  that  part  of  Providence  Eiver  which  constitutes  the 
Wbor  of  Providence.  It  lies  off  the  wharves^  on  the  south  front  of 
the  city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchor- 
age purposes,  covering  an  area  of  about  18  acres  between  the  15-foot 
carves,  and  about  30  acres  in  all. 

The  present  approved  project  of  1886  provides  for  the  removal  of  the 
entire  shoal  to  a  depth  of  26  feet  at  mean  low  water,  limiting  the  work 
by  lines  drawn  200  feet  from  the-harbor  lines,  at  a  total  cost,  as  esti- 
i&ated  in  1886,  of  (112,346. 

Beveatgr-nine  thousand  two  hundred  and  Alty  dollars  was  appropxi* 
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ated,  and  $64,996.56  was  paid  out  on  this  work  up  to  June  30, 1B91: 
this  expenditure  resulting  in  the  excavation  of  an  area  of  about  13f 
acres  on  the  western  side  of  the  shoal  to  a  depth  of  25  feet  at  mean  low 
water,  making  an  important  addition  to  the  anchorage  fiBudlities  of 
Providence  Harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

Work  of  (hedging  under  contract  was  commenced  August  12  and 
continued  to  October  27,  by  which  about  4.4  acres  more  of  the  shoal 
were  removed. 

The  balance  available  will  be  applied  to  the  continuation  of  the  exca- 
cavation  of  the  shoal. 

July  1, 1891,  balance  unexpended $14,253.44 

June  30, 1892,  amount  expended  during  fiscal  year 14, 235. 36 

July  1, 1892,  balance  unexpended 18.08 

July  1, 1892,  outstanding  liabilities 5.90 

July  1,  1892,  balance  available 12.18 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,012. 18 

Amount  (estimated)  required  for  completion  of  existing  project 23, 096. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  11.) 

12,  Oreenwich  Bay^  Rhode  Island. — Greenwich  Bay  is  an  arm  of 
Karragansett  Bay,  located  in  the  towns  of  Warwick  and  East  Green- 
wich, E.  I.  It  has  a  length  from  northwest  to  southeast  of  about  3^ 
miles  and  an  average  width  of  1 J  miles. 

The  channel  leading  to  the  town  of  East  Greenwich  was  deep  enough 
for  the  present  demands  of  commerce,  but  so  crooked  as  to  render  navi- 
gation difficult. 

The  present  approved  project  of  1885  provides  for  the  straightening 
and  widening  of  the  channel  by  the  removal  of  sand  bars  and  shoals, 
at  a  total  cost,  as  estimated  in  1888,  of  (2,000. 

Two  thousand  dollars  was  appropriated,  and  $1,896.08  was  paid  out 
on  this  work  up  to  June  30, 1891;  this  expenditure  resulting  in  the 
practical  completion  of  the  proposed  work,  by  cutting  off  the  bar  ex- 
tending out  from  Long  Point  about  210  feet  and  widening  the  channel 
for  a  distance  of  about  500  feet. 

!N^othing  but  minor  office  work  has  been  done  during  the  past  year. 
Nothing  ftirther  is  needed. 

July  1, 1891,  balance  unexpended $103.93 

Jnne^,  189^,  amount  expended  daring  fiscal  year 103.60 

Jnly  1,  1892,  balance  unexpended .82 

July  1,  1892,  outstanding  liabiUties .82 

(See  Appendix  0  12.) 

13.  Cove  and  water  way  near  Coaster  Harbor  Island^  Rhode  Island, — 
This  cove  is  situated  in  the  northwestern  part  of  the  city  of  Newport, 
B.  I.,  near  the  southeastern  extremity  of  Coaster  Harbor  Island, 
which  is  occupied  by  the  U.  S.  Navy  as  a  training  station.  A  cause- 
way connecting  Coaster  Harbor  Island  with  Ehode  Island  forms  the 
northern  boundary  of  the  cove  and  separates  it  from  the  water  way 
above.  This  causeway,  having  but  one  small  opening,  has  checked  the 
flow  of  water  around  the  island  and  caused  deposits,  so  flUing  the 
water  way  as  to  cause  it  to  give  forth  unhealthy  and  disagreeable  iMlora. 
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The  presexit  approved  project  of  1889  proposes  to  dredge  the  cove  to 
the  necessary  depth  and  to  increase  the  flow  of  water  by  larger  open- 
ings in  the  causeway,  at  a  total  cost,  as  estimated  in  1889,  of  $5,500. 

Five  thousand  five  hundred  dollars  was  appropriated,  and  $2,266.97 
was  paid  out  on  this  work  up  to  June  30, 1891 ;  this  expenditure  re- 
sulting in  the  completion  of  the  dredging  in  the  cove  and  the  construc- 
tion of  four  small  bridge  trusses. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Work  was  resumed  on  June  17, 1892,  on  the  cutting  of  openings  through 
the  causeway,  but  this  work  was  stopped  on  the  20th  to  wait  the  com- 
pletion of  certain  work  on  the  Naval  War  College  at  this  place,  which 
work  required  a  free  passage  over  the  causeway  during  June  and  July. 

The  bridges  are  framed,  and  ready  to  put  in  position  in  a  short  time. 

To  complete  the  existing  project  it  is  only  necessary  to  cut  the  cause- 
way and  erect  the  bridges. 

July  1, 1891, balance  nnexpended $3,233.03 

June  30, 189^2,  amount  expended  daring  fiscal  year 1, 233. 94 

Jnly  1, 1892,  balance  unexpended 1,999.09 

July  1, 1892,  outstanding  liabilities 186.65 

July  1, 1892,  balance  available 1,812.44 

(See  Appendix  G  13.) 

14.  Newport  Harbor ^  Rhode  Island. — ^This  harbor  is  at  the  main  en- 
trance to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refdge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

Between  1873  and  1875  $28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  completed  in  1876. 

The  present  approved  project  of  1880,  as  modified  in  1882, 1883,  and 
1884,  provided  for  work  as  follows: 

Deepening  the  south  entrance  to  15  feet  at  mean  low  water  and  wid- 
ening it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet,  and  by  the  excavation  of  a  channel  750  feet  wide 
and  15  feet  deep  at  mean  low  water  around  and  to«the  eastward  of  this 
dolphin :  deepening  to  13  feet  at  mean  low  water  the  area  included  be- 
tween the  13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest 
corner  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor  line 
on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf 
on  the  north;  deepening  to  10  feet  at  mean  low  water  the  area  north- 
west of  a  line  drawn  from  Lime  Bock  through  the  spindle  which  is  in 
the  southeast  part  of  the  harbor,  and  excavating  a  channel  10  feet  deep 
at  mean  low  water  along  and  outside  the  harbor  line  south  to  a  point 
opposite  the  gas  company's  wharf;  and  the  construction  of  jetties  on 
the  western  shore  of  Goat  Island,  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  harbor,  at  a  total  cost,  as  estimated  in 
1884,  of  $132,000. 

One  hundred  and  four  thousand  five  hundred  dollars  was  appropri- 
ated and  $103,164.12  was  paid  out  on  this  work  up  to  June  30, 1891 ; 
this  expenditure  giving  results  as  follows : 

The  13-foot  anchorage  area  has  been  completed.    The  channel  along 
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and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's 
wharf  and  the  15-foot  channel  750  feet  wide  around  and  to  the  east- 
ward of  the  dolphin  on  Goat  Island  Spit,  has  also  been  completed.  The 
increase  of  width  to  be  made  between  the  15-foot  curves  at  the  south- 
ern entrance  by  dredging  in  the  spit  south  of  Goat  Island  had  been 
completed.  The  berth  for  vessels  at  the  quartermaster's  wharf  at  Fort 
Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the  littoral 
sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the  present 
from  washing  into  the  channel  at  the  southern  entrance  of  the  harbor 
by  the  construction  of  a  jetty  on  the  west  side  of  the  island.  The  south- 
ern entrance  is  completed  for  vessels  of  15  feet  draft,  and  of  the  total 
area  to  be  dredged  within  the  harbor  (about  90  acres)  about  66  acres 
had  been  completed. 

No  dredging  was  done  during  the  last  fiscal  year  for  want  of  funds. 

The  river  and  harbor  act  of  1892,  having  extended  the  work  of  this 
improvement  to  include  the  removal  of  Goat  Island  Spit  at  the  south- 
ern entrance  to  the  harbor,  and  the  cost  of  this  new  work  having  been 
estimated  at  (24,200,  the  cost  of  the  entire  present  project  wQl  be 
thereby  increased  to  a  total  of  $156,200. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  remainder  of  the  narrow  strip  along  the  western  edge  of  the  15- 
foot  channel  north  of  the  dolphin,  the  removal  of  Gk)at  Island  Spit  to 
15  feet  depth,  and  the  excavation  of  the  10-foot  anchorage  area;  also 
the  building  of  additional  jetties  outside  of  Gk)at  Island  whenever  they 
may  be  required  to  arrest  the  drifb  of  littoral  sand  and  gravel  into  the 
harbor  enhance. 

The  balance  available  is  to  be  applied  to  continuing  the  improve- 
ment. 

July  1, 1891,  balanoe  unexpended $1,315.88 

June  30, 18SK2,  amount  expended  during  fiscal 'year 1,313.68 

July  1, 1892,  balance  unexpended 2.20 

July  1, 1892,  outstanding  UabiUties .33 

July  1, 1892,  balance  ayailable 1.87 

Amount  appropriated  by  act  approved  July  13, 1892 ^,  000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1893 25, 001.87 

Amount  (estimated)  required  for  completion  of  existing  project 26, 700. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  0  14.) 

15.  Harbor  of  refuge  at  Point  Judithj  Rhode  Island, — Point  Judith  is 
the  southeastern  extremity  of  South  Kingston,  E.  I.,  and  marks  the 
southwestern  entrance  to  I^arragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly  direction 
about  1^  nules  west  of  the  Point. 

The  present  approved  project  of  1889  provides  for  a  harbor  of  refuge 
for  passing  vessels  by  the  construction  of  riprap  breakwaters  on  Squid 
Ledge  and  between  the  southern  extremity  of  this  ledge  and  Point 
Judith,  at  a  total  cost,  as  estimated  in  1889,  of  (1,250,000. 

Seventy-five  thousand  dollars  was  appropriated  and  $24,671.15  was 
paid  out  on  this  work  up  to  June  30,  1891;  this  exx>enditure  resulting 
in  the  opening  up  of  quarries,  building  of  special  plant,  and  the  com- 
mencement of  the  breakwater  itself. 

A  beacon  has  been  established  on  the  outer  end  of  Squid  Ledge,  and 
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the  constractioii  of  the  two  arms  extending  one  to  the  north  and  the 
other  to  the  east  of  this  point  commenced. 

Daring  the  fiscal  year  work  was  carried  on  in  the  field  from  July  1  to 
I^ovember  20,  by  which  the  center  of  the  breakwater  was  raised  to  low- 
water  level  and  extended  outward  along  both  arms,  and  the  Govern- 
meat  plant  much  increased  and  improved. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
asked  for  to  continuing  the  construction  of  the  breakwater. 

July  1, 1891,  balance  anezpended $60, 328. 86 

Jime  3H9, 18S@,  amount  expended  during  fiscal  year 48,678.59 

July  ly  1892,  balance  unen>ended 1,750.26 

July  1, 1892,  outstanding  babUities 1,135.34 

July  1, 1892,  balanoe  available 614.92 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75,614.92 


'Amount  Qastimated)  reauired  for  completion  of  existing  project 1, 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 , 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  16.) 

16.  Harbor  of  refuge  at  Block  Island^  Rhode  Island. — ^This  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  reftige  for 
vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876,  (285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882,  $25,000  was  appropriated  for  an  inner 
basin  and  the  protection  of  the  shore  next  the  breakwater,  this  work 
being  completed  in  1884.  In  1884,  $15,000  was  appropriated  for  addi- 
tions to  the  old  breakwater,  this  money  being  so  spent  in  1884-'85. 

The  present  approved  project  of  1884,  as  modified  in  1888,  provided 
for  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting  of 
an  inner  harbor  or  basin  for  small  vessels  and  an  exterior  for  large 
ones.  This  basin  was  to  be  about  950  feet  square  and  completely  in- 
closed, with  the  exception  of  an  opening  100  feet  wide,  at  a  total  cost, 
as  estimated  in  1885,  of  $75,000.  The  exterior  harbor  is  made  by  the 
old  riprap  breakwater. 

Fifty  thousand  dollars  was  appropriated,  and  $40,554.97  was  paid 
out  on  this  work  up  to  June  30, 1891;  this  expenditure  giving  results 
as  follows : 

The  filling  of  the  gap  in  the  main  breakwater  had  been  completed. 

The  timber  jetty,  filled  with  stone,  forming  the  shore  end  of  the  west- 
ern wall  of  the  enlarged  inner  harbor  had  been  commenced;  the  noith 
wall  had  been  commenced,  and  about  140  feet  of  the  wall  west  of  the 

opening  into  the  harbor  had  been  built  to  the  level  of  mean  high  water. 
The  shoal  west  of  the  breakwater  had  been  dredged  to  a  depth  of  9 

feet  from  the  steamboat  wharf  to  within  100  feet  of  the  north  wall. 
During  the  fiscal  year  work  was  continued  from  July  1  to  October 

^7,  by  which  aU  the  waUs  of  the  inner  harbor  had  been  built  to  partial 

keight. 
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The  balance  on  hand  will  be  applied  to  the  continuation  of  the  work 
under  the  existing  project. 

Jnly  If  1891,  balance  unexpended $9,445.03 

Jnne  30, 189K2,  amount  expended  during  fiscal  year 9,331.06 

July  ly  1892,  balance  unexpended 113.97 

July  1, 1892,  outstanding  liabilities 91.98 

July  1, 1892,  balance  available 21. 99 

Amount  appropriated  by  act  approved  July  13,1892 24,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 24, 021. 99 

(See  Appendix  C  16.) 

17.  Pawcattich  River^  Rhode  Island  and  Connecticut, — ^The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  town  of  Westerly  to 
Little  !N^arragansett  Bay,  and  the  object  of  the  improvement  is  to 
deepen  and  widen  this  channel. 

Before  improvement,  the  channel  was  crooked  and  obstructed  by 
numerous  shoals,  on  some  of  which  there  was  but  1^  feet  of  water  at 
mean  low  water. 

Between  1871  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5J  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
wharves  and  from  35  to  40  feet  wide  between  the  upper  and  lower 
wharves,  this  work  being  completed  in  1876.  The  present  approved 
project  of  1885  contemplates  the  fui'ther  widening  of  the  channel  to  100 
feet  biBlow  the  wharves  and  by  an  additional  width  of  two  cuts  of  an 
ordinary  dredging  machine,  or  about  40  feet,  between  the  lower  and 
upper  wharves;  also  the  deepening  of  the  entire  channel  to  8  feet  at 
mean  low  water,  at  a  total  cost,  as  estimated  in  1885,  of  $38,600. 

Thirty-eight  thousand  doUars  was  appropriated  and  $27,765.31  was 
paid  out  on  this  work  up  to  June  30, 1891 ;  this  expenditure  resulting 
in  the  completion  of  the  channel  jfrom  the  deep  water  opposite  the  vil- 
lage of  Lottery  to  within  about  a  half  of  a  mile  of  the  city  wharves, 
and  the  removal  to  a  depth  of  8  feet  at  mean  low  water  of  ledges  at 
Certain  Draw  Point  and  Pawcatuck  Eock.  The  removal  of  this  rock, 
done  in  1889,  to  an  extent  of  about  3,400  tons  and  costing  about  $3,800, 
was  an  item  not  foreseen  and  not  provided  for  in  the  original  estimate; 
and  consequently  this  same  amount,  $3,800,  should  now  be  added  to 
the  original  estimate  of  1885,  raising  it  to  $42,400  in  order  to  secure  the 
entire  amount  of  dredging  originally  estimated  for. 

During  the  year  work  was  commenced  on  November  5  and  continued 
to  December  18,  again  commenced  June  7  and  continued  to  June  17,  by 
which  over  25,000  cubic  yards  of  material  were  dredged  from  the  chan- 
nel, extending  the  full  channel  to  within  a  quarter  of  a  mile  of  the  city. 

The  balance  available  will  be  applied  to  the  extension  of  the  channel 
according  to  the  project. 

July  1,  1891,  balance  unexpended $10,834.69 

June  30,  1892,  amount  expended  during  fiscal  year 10, 080. 75 

July  1,  1892,  balance  unexpended 753.94 

July  1, 1892,  outstanding  liabilities 595.91 

July  1,1892,  balance  available 158.08 

Amount  appropriated  by  act  approved  July  13,  1892 3, 800. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 958. 08 

(See  Appendix  0  17.) 
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18.  Harbor  of  refuge  at  8Umington,  Connecticut — Stonington  Har- 
bor lies  on  the  north  side  of  the  eastern  entrance  from  the  ocean  into 
Long  Island  Sonnd,  and  its  breakwaters  are  for  the  pnrpose  of  making 
the  harbor  a  harbor  of  refage  for  vessels  entering  and  leaving  this 
eastern  entrance  of  the  Sonnd.  Stonington  Harbor  originally  was 
an  oi)en  bay  unprotected  from  southerly  storms  and  obs^ucted  by  a 
shoal  having  a  low-water  depth  of  but  6  feet  at  the  shoalest  part.  Be- 
tween 1827  and  1831  about  ^37,000  was  si>ent  in  constructing  piers  or 
breakwaters  in  the  inner  harbor  for  the  protection  of  the  general  har- 
borage. Between  1871  and  1873  (46,166  was  appropriated  for  a  survey 
of  the  harbor  and  for  dredging  the  harbor  to  12  feet  depth;  this  work 
being  finished  in  1875.  Between  1875  and  1879  (112,500  was  appropri- 
ated for  the  construction  of  a  western  breakwater  about  2,000  feet  long, 
extending  to  18  feet  depth  of  water,  and  for  dredging  the  harborage  to 
12  feet  depth  inside  this  breakwater ;  this  work  being  completed  in  1880. 

The  present  approved  project  of  1880,  as  modified  in  1882,  provides 
for  the  construction  of  a  similar  eastern  breakwater  at  a  total  cost,  as 
estimated  in  1882,  of  (143,000.  The  extent  of  the  western  end  of  the 
eastern  breakwater  has  not  yet  been  fiilly  determined. 

One  hundred  and  thirty  thousand  five  hundred  dollars  was  appro- 
priated, and  (127,299.80  was  paid  out  on  this  work  up  to  June  30, 1891; 
this  expenditure  resulting  in  the  extension  of  this  eastern  breakwater 
to  a  total  length  of  2,377  feet. 

The  balance  on  hand  will  be  expended  in  extending  the  eastern  break- 
water farther  to  the  westward. 

July  1,  1891,  balance  unexpended $3,200.20 

June  90, 189^,  amonnt  expended  dnring  fiscal  year 3, 161. 62 

July  1, 1892,  balance  unexpended 38. 58 

Jnly  1, 1892,  outstanding  liabilities 80.46 

July,  1,1892,  balance  ayailable 8.12 

Amount  appropriated  by  act  approyed  July  13, 1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 508. 12 

(See  Appendix  C  18.) 

19.  Removing  stmken  vessels  or  craft  obstructing  or  end/ingering  navi- 
gation.—  Wreck  of  schooner  Weybosset. — Prom  the  wreck  of  this  vessel, 
whose  removal  was  completed  in  June,  1891,  the  recovered  property 
was  sold  for  $120  at  pubUc  auction  in  July,  1891,  and  the  proceeds  cov- 
ered into  the  Treasury. 

Wreck  of  schooner  Lucy  Jones. — ^This  vessel,  loaded  with  brimstone, 
was  sunk  by  collision  in  February,  1892,  near  the  Cross  Eip  Light-ship 
in  eastern  Kantucket  Sound.  Her  spars  and  rigging  were  in  February 
and  March  removed  to  50  feet  depth  below  low  water. 

Wreck  of  schooner  Allie  Oakes. — ^This  vessel,  loaded  with  lime,  foun- 
dered in  August,  1891,  near  Hyannis  Breakwater,  northern  ^^Tan  tucket 
Sound;  and  her  wreck  was  removed  by  contract  completed  November 
17, 1891. 

Wreck  of  schooner  Andrew  J.  York. — ^This  vessel,  loaded  with  paving 
Btone,  was  sunk  by  collision  in  September,  1891,  about  7  miles  north- 
west from  Nantucket  Light;  and  her  wreck  was  removed  by  contract 
completed  January  29, 1G91. 

Wreck  of  schooner  Mary  E.  Oliver. — ^This  vessel,  loaded  with  feldspar 
lock,  foundered  in  October,  1891,  near  Vineyard  Haven  Harbor,  south- 
^Nantucket  Sound;  and  her  wreok  was  removed  by  contract  com- 
pleted April  20, 1892.    The  property  recovered  from  the  wreck  was 
EKa92 5 
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sold  for  $304.76  at  public  auction  in  May,  and  the  proceeds  covered 
into  the  Treasury. 

Wreck  of  schooner  Python, — ^This  vessel,  loaded  with  marble  dust, 
was  sunk  by  collision  in  September,  1891,  near  the  bell  buoy  on  Pol- 
lock Eip,  eastern  entrance  to  Nantucket  Sound;  and  her  wreck  was 
removed  oy  contract  completed  April  7^892. 

Wreck  of  schooner  Edith  T.  Oandy. — ^This  vessel,  loaded  with  paving 
blocks,  foundered  in  October,  1891,  about  2  miles  southwest  of  Shovel- 
M  Light- vessel,  eastern  Nantucket  Sound;  and  her  wreck  was  re- 
moved by  contract  completed  June  9, 1892. 

Wreck  of  schooner  Florence  Nowelh — ^This  vessel,  loaded  with  paving 
stone,  was  sunk  by  collision  in  October,  1891,  near  Pollock  Eip  Light- 
ship, eastern  entrance  to  Nantucket  Sound;  and  her  wreck  was  re- 
moved by  contract  completed  April  20, 1892. 

Wreck  of  schooner  J.  B.  Woodbury. — This  vessel,  wrecked  in  about 
1875,  was  reported  in  April,  1892,  as  lying  about  2  miles  south  of  the 
life-saving  station  at  Monomoy,  and  aa  endangering  the  safety  of  the 
life-saving  boats  and  other  crafb.  The  wreck  has  been  advertised,  and 
bids  have  been  solicited  for  its  removal. 

Wreck  of  schooner  Bertha  J.  Fellows, — ^This  vessel,  wrecked  in  about 
1885,  was  reported  in  April,  1892^  as  lying  about  three-quarters  of  a 
mile  north  of  the  life-saving  station  at  Monomoy,  and  as  endangering 
the  safety  of  the  life-saving  boats  and  other  crafb.  The  wreck  has  been 
advertised,  and  bids  have  been  solicited  for  its  removal. 

(See  Appendix  C  19.) 

EXAMINATIONS  AND    SUBVEYS,  MADE    IN    COMPLIANCE  WITH  PBOVI- 
SIONS  OF  BIVEB  AND  HABBOB  ACT  AFPBOVED  SEPTEMBEB  19, 1890. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge.  Major  Livermore,  and  re- 
ports thereon  submitted  through  Col.  Henry  L.  Abbot,  Corps  of  Engi- 
neers, Division  Engineer,  Northeast  Division.  It  is  the  opinion  of 
Major  Livermore,  and  of  the  division  engineer,  based  upon  the  facts 
and  reasons  given,  that  these  localities  are  worthy  of  improvement 
The  conclusions  of  these  officers  being  concurred  in  by  me.  Major  Liv- 
ermore was  charged  with  and  has  completed  their  survey  and  submitted 
reports  thereon.  The  reports  were  transmitted  to  Congress  and  printed 
as  executive  documents  of  the  Fifty-second  Congress,  first  session. 

1,  Menemsha  Bightj  Massachusetts^  an  outlet  into  Vineyard  Soundy 
on  the  north  shore  of  the  island  of  Marthas  Vineyard^  with  a  view  of 
preventing  the  closing  of  said  inlet. — ^The  improvement  desired  at  this 
locality  is  the  formation  of  a  harbor  of  refiige  for  light-draft  vessels  by 
the  construction  of  jetties  and  shore  protection,  estimated  to  cost 
(25,000.  While  this  locality  is  regarded  by  Major  Livermore  and  Col- 
onel Abbot  as  worthy  of  improvement,  it  is  the  opinion  of  these  officers 
that  in  view  of  the  difficulty  of  maintaining  the  improvement  and  of 
its  large  cost  the  demands  of  commerce  do  not  justify  the  work  being 
undertaken  at  the  present  time.  Printed  as  House  Ex.  Doc.  No.  60. 
(See  also  Appendix  C  20.) 

J2.  Canapitsit  Channel,  Massorchusetts,  between  the  island  of  OuUyhunk 
and  Nashawena  {Neshawana),  with  a  view  of  deepening  the  same  aiwl 
clearing  the  channel  from  obstructions  to  navigation, — The  improve- 
ment proposed  contemplates  removing  bowlders  and  dredging  in  the 
channel  to  a  depth  of  6  feet  at  mean  low  tide.  The  cost  of  this  work 
is  estimated  at  $4,800.  It  will  also  be  necessary  to  place  a  beacon  on 
the  rocks  lying  in  12  feet  of  water  to  the  south  of  the  channel.  Printed 
as  House  Ex.  Doc.  No.  59.    (See  also  Appendix  G  21.) 
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DEPBOYEICBNT  OP  CONNECTICUT  BITBB,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  BITEBS  AND  HABBOBS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YOBK,  AND  ON  SOUTHEBN  SHOBE  OP  LONG 
ISLAND,  NEW  YOBK. 

Officer  in  charge,  Gol.  D.  G.  Houston,  Corps  of  Engineers. 

1.  Mystic  BiveTj  Connecticut — ^This  is  a  tidal  river  about  4  miles  in 
length,  extending  northward  from  Fishers  Island  Sound.  Its  natural 
depth  for  the  lower  2  miles  was  16  feet  or  more  at  low  tide,  in  a  very 
crooked  and  narrow  channel;  thence  for  a  mile  farther,  to  the  village 
of  Mystic,  the  depth  shoaled  to  about  9  feet. 

Above  Mystic  there  has  been  little  navigation.  In  1888  an  exami- 
nation of  the  river  was  made,  and  subsequently  a  project  was  adopted 
for  dredging  to  carry  the  depth  of  15  feet  at  mean  low  water,  with 
width  of  100  feet  up  to  the  highway  bridge,  and  to  widen  five  bends  in 
the  stream,  at  an  estimated  cost  of  $30,(K)0. 

Up  to  July  1,  1891,  (1,644.33  had  been  expended  in  dredging  to 
deepen  the  channel  near  Mystic;  this  was  the  first  work  done,  and  the 
improvement  was  not  then  sufficiently  advanced  to  affect  navigation 
or  commerce. 

During  the  past  fiscal  year  the  channel  was  deepened  to  15  feet  at 
and  near  Mystic,  making  an  available  depth  of  15  feet  at  mean  low 
water  up  to  the  village  wharves,  where  the  previous  depth  has  been 
about  9  feet;  and  the  sharp  turn  at  the  mouth  of  the  stream  was  wid- 
ened by  from  25  to  75  feet. 

The  total  amount  appropriated  for  improving  Mystic  Biver  is  (20,- 
000. 

Future  appropriations  will  be  applied  to  dredging  in  accordance 
with  the  project. 

July  1, 1891,  balance  unexpended $8,355.67 

June  30, 18^,  amount  expended  during  fiscal  year 8,130.07 

July  1, 1892,  balance  unexpended 225.60 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,225.60 

i  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  Thames  River.  Connecticut. — ^This  river  is  a  tidal  stream  extending 
from  the  city  of  ^Norwich  15  miles  south  to  Long  Island  Sound.  For 
U  miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet 

TTntU  1889  improvements  were  confined  to  a  stretch  of  3^  miles  below 
I^orwich,  in  which  the  most  troublesome  bars  lay.  In  1829  the  channel 
depth  over  these  bars  was  about  6  feet  at  mean  low  water. 

In  1836  a  project  was  adopted  for  making  the  chauDcl  100  feet  wide 
and  14  feet  deep  at  mean  high  water  (11  feet  at  low  water),  by  dredg- 
ing and  by  building  piers. 

In  1878  a  channel  14  feet  deep  at  low  water  was  projected,  and  in 
1882  a  modification  was  adopted  providing  for  a  channel  200  feet  wide 
and  14  feet  deep  at  mean  low  water,  to  be  obtained  by  dredging  and  by 
building  five  dikes  or  training  walls  along  the  outer  sides  of  the  chan- 
nel curves.  The  estimated  cost  was  $208,080,  and  a  balance  of  $20,000 
from  previous  appropriations  was  then  available.  In  1888  the  project 
was  extended  to  include  making  16  feet  depth  as  far  up  as  Allyn  Pointy 
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and  14  feet  firom  there  to  Easter  Point  at  an  additional  cost  of  $40,000. 

Up  to  July  1, 1891,  three  of  the  proposed  dikes  had  been  completed, 
and  the  fourth  nearly  so;  and  the  channel  had  an  available  depth  &om 
Norwich  to  Easter  Point  (3J  miles)  of  nearly  12  feet,  with  width  of  76 
feet  or  over;  from  Easter  Point  to  Allyn  Point,  14  feet  depth  with  175 
feet  width ;  below  Allyn  Point,  16  feet  depth  with  200  feet  width.  At 
extreme  high  water  the  depth  was  sufficient  for  the  commerce  of  the 
xiver,  but  the  channel  was  too  narrow  for  convcDience  and  safety. 

During  the  past  fiscal  year  the  channel  for  2  miles  above  Fort  Point 
(about  3  miles  below  Norwich)  was  made  folly  12  feet  deep,  and  widened 
to  100  and  125  feet;  firom  Fort  Point  to  Easter  Point  (about  a  half 
mile)  it  was  deepened  to  14  feet  at  mean  low  water,  facilitating  naviga- 
tion of  the  upper  part  of  the  river. 

Future  appropriations  will  be  applied  to  dredging  and,  if  necessary, 
to  repair  and  ertension  of  the  dikes. 

July  If  1891,  balance  unexpended $28,901.78 

Jnne  90, 189Q,  amount  expended  during  flsoalyear 24,360.83 

July  1, 1892,  balance  unexpended 4,540.96 

Amount  appropriated  by  act  approved  July  13, 1892 *30, 000.00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 34,640.96 

C  Amount  (estimated)  required  for  completion  of  existing  project 65, 600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  2.) 

3.  Connecticut  River^  Massaohuseits  <md  Connecticut — Above  Hart- 
ford,— ^From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield 
Falls  or  Eapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5 
feet  deep. 

Enfield  Bapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Eapids  to  Hart- 
ford, a  distance  of  II  miles,  the  river  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water. 

Several  years  ago  the  Connecticut  Biver  Company  constructed  a 
small  canal  around  Enfield  Eapids,  through  which  boats  of  3  feet  draft 
and  80  feet  length  can  pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barbers  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feet  deep  around 
Enfield  Eapids.  These  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  $1,322,805.  It  was  not  considered  advisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  has  been  appro- 
priated for  this  partof  the  river,  of  which  $91,059.70  has  been  expended. 
All  the  work  done  has  been  dredging,  and  the  construction  and  repair 
of  7  wiug  dams. 

Ko  work  was  done  during  the  past  fiscal  year. 

The  last  appropriation  for  this  part  of  the  river  was  made  in  1880, 
and  the  last  work  done  was  repair  of  wing  dams  in  1886.  Except  the 
fixing  and  defining  of  the  channel  by  wing  dams,  the  results  of  the 
improvement  so  far  made  have  not  been  permanent. 

The  funds  on  hand  from  previous  appropriations  are  sufficient  for 

*0f  whioh  $10,000  may  be  expended  in  unprovement  of  Shaws  Cove,  New  London 
Hiarbor. 
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saeh  repairs  and  temporary  improvement  as  may  be  needed  diiriag 
the  ensniDg  fiscal  year;  no  other  work  is  at  present  contemplated. 

July  1, 1891,  balance  onezpended $8,940.30 

July  1, 1892,  balance  unexpended 8, 940.  SO 

Connecticut  River j  below  Harford. — Between  Hartford  and  Long 
Island  Sonnd,  a  distance  of  50  miles  by  conrse  of  channel,  the  depth  on 
the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being  be- 
tween Hartford  and  Middletown,  a  distance  of  19  miles,  and  at  Say- 
brook  Bar  at  the  mouth  of  the  river.  Dredging  was  carried  on  and 
small  wing  dams  were  constructed  by  private  parties,  and  by  a  State 
corporation  up  to  1868,  with  no  permanent  benefit. 

In  1868  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  which  a  pile  dike  was  built  at  Hartford,  and  annual 
dredging  done  on  the  bars  below  Hartford,  until  1883. 

In  1873  a  project  for  the  construction  of  three  jetties  on  Saybrook 
Bar  was  adopted.  Two  of  these  have  been  built;  the  third  will  prob- 
ably not  be  required. 

In  1880  a  project  for  permanent  improvement  of  six  of  the  worst  bars 
between  Hartford  and  Middletown  was  adopted;  it  contemplated  build- 
ing riprap  wing  dams,  rectifying  the  banks,  and  prot^ecting  the  caving 
banks  by  mattresses,  at  a  total  estimated  cost  of  (330,^7.  It  was 
afterwards  found  necessary  to  extend  the  project  to  include  annual 
dredging  at  these  and  other  bars,  and  the  extension  and  repair  of  tiie 
Saybrook  jetties. 

Two  of  the  contemplated  works  have  been  built,  a  training  waU  at 
Hartford  Bar,  and  a  wing  dam  at  Glastonbury  Bar,  theii*  totid  cost  be- 
ing $40,715.34.  In  addition  to  the  work  included  in  the  estimate  of 
$^0,487,  the  east  and  west  jetties  at  Saybrook  have  been  extended 
and  repaired,  and  a  channel  130  feet  wide  and  12  feet  deep  has  been 
dredged  between  them,  and  from  $5,000  to  $10,000  has  been  annually 
exx)ended  in  dredging  to  maintain  a  depth  of  9  feet  on  the  bars  between 
Hartford  and  Saybrook. 

Experience  has  shown  that  on  account  of  the  frequency  and  height 
of  freshets  in  this  river  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth,  or  even  to  materially 
reduce  the  amount  of  dredging  annually  required.  Therefore,  in 
December,  1887,  a  new  project  was  adopted,  confi.ning  luture  opera- 
tions to  the  completion  of  the  Saybrook  jetties  to  a  height  of  5  feet 
i^ve  high  water  with  a  top  width  of  6  feet,  and  widening  the  channel 
between  the  jetties  to  400  feet  with  a  depth  of  12  feet  at  mean  low 
water,  at  an  estimated  cost  of  $80,000,  with  annual  dredging  to  main- 
tain a  9-foot  channel  between  Hartford  and  Long  Island  Sound,  at  an 
average  cost  of  $10,000  per  year. 

In  1890  an  extension  of  the  project  was  adopted  to  provide  for  rais- 
ing the  Hartford  Dike  to  about  15  feet  above  low-water  level,  at  an  ad- 
ditional estimated  cost  of  $50,000. 

Up  to  July  1, 1891,  riprap  dikes  had  been  built  at  Hartford  and 
Glastonbury  Bars,  two  riprap  jetties  at  Saybrook  Bar,  at  the  river's 
mouth,  a  channel  130  feet  wide  and  12  feet  deep  had  been  dredged 
through  Saybrook  Bar,  and  channels  of  9  feet  depth  had  been  made, 
and  as  far  as  practicable  maintained  by  annual  dredging. 

The  Hartford  Dike  and  jetties  at  Saybrook  are  in  good  condition; 
the  jetties  have  secured  the  permanency  of  the  entrance  channel,  and 
the  dike  has  partly  secured  the  channel  at  Hartford  Bar;  the  Glaston- 
bury Dike  is  mostly  covered  by  sand.  The  channel  at  the  entrance  re- 
tarns  nearly  frill  width  and  depth* 
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During  the  past  fiscal  year  dredging  was  done  as  far  as  the  ftinds 
wonld  admit  of  to  maintain  navigable  channels  in  the  river;  the  bars 
were  all  deepened  during  the  summer  of  1891.  No  public  improvement 
has  been  made  since  the  spring  freshets  of  1892,  and  the  depth  on 
many  of  the  river  bars  is  now  less  than  required. 

Future  appropriations  will  be  applied  to  the  maintenance  of  the 
9-foot  channels,  necessary  for  navigation  of  the  river,  to  raising  the  Hart- 
ford Dike,  and  completing  the  Saybrook  jetties,  and  to  widening  the 
channel  at  Saybrook  Bar. 

Jnly  1, 1891,  balance  anezpended $11,274.67 

June  30, 1892,  amount  expended  during  iiscal  year 10,888.61 

July  1, 1892,  balance  unexpended 386.06 

Amount  appropriated  by  act  approved  July  13, 1892 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20, 386. 06 

C  Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  3.) 

4.  Duck  Island  Harbor^  Connecticut — This  harbor  is  a  broad  bay  on 
the  north  side  of  Long  Island  Sonnd,  about  midway  between  the  har- 
bors of  New  Haven  and  New  London,  a  distance  of  46  miles  in  the 
widest  part  of  the  Sound,  where  there  is  no  sufficient  harbor  of  refuge 
for  general  commerce.  Duck  Island  Harbor  is  large  enough  for  such 
use,  but  is  naturally  unprotected  from  storms  from  any  southerly  quar- 
ter. 

By  order  of  Congress  examinations  of  this  harbor  were  made  in  1883 
and  1886,  and  subsequently  a  project  was  adopted  for  making  it  a  har- 
bor of  refuge  by  constructing  three  riprap  breakwaters,  the  west  one 
extending  westerly  from  Duck  Island,  the  middle  one  extending  north- 
easterly from  Duck  Island,  and  the  east  one  extending  southwesterly 
from  Menunketesuck  Point  to  the  east  limit  of  the  harbor.  The  totsd 
length  of  these  breakwaters  was  to  be  5,880  feet  and  their  estimated 
cost  is  (463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  July  1, 1891; 
270  linear  feet  of  the  west  breakwater  had  been  built;  the  length  was 
not  sufficient  to  afford  any  appreciable  shelter. 

During  the  past  fiscal  year  the  west  breakwater  was  extended  676 
feet,  making  its  total  length  946  feet,  from  the  west  side  of  Duck  Island 
to  a  depth  of  15  feet  at  mean  low  water. 

The  breakwater  and  island  together  afford  a  limited  shelter,  which  is 
occasionally  used  by  vessels  in  storms. 

The  total  amount  appropriated  for  this  improvement  is  $60,000. 

It  is  proposed  to  continue  breakwater  construction  under  future  ap- 
propriations. 

July  1, 1891,  balance  nnexpended $24,180.98 

June  30, 189^2,  amoant  expended  during  fiscal  year 22,860.88 

July  1, 1892,  balance  unexpended 1,315.10 

Amoont  appropriated  by  act  approved  July  13,  1892 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 36, 315. 10 

(  Amount  (estimated)  required  for  completion  of  existing  project 403, 540. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(       harbor  acts  of  1866  and  1867. 

(See  Appendix  D  4.) 
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5.  Clinton  Harbor,  Connecticut — ^This  harbor  is  10  miles  west  of  the 
mouth  of  the  Oonnecticnt  Eiver.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach,  throagh  which  a  breach  was  made  about  the  year 
1840,  after  which  the  channel  shoaled  in  two  places  to  about  4  feet 
depth,  where  it  had  been  8  feet  deep. 

The  project  for  improvement  adopted  in  1882  provided  for  closing  the 
breach,  and  if  that  did  not  restore  the  channel  depth,  for  dredging  a 
channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
shoals.    The  entire  cost  was  estimated  at  $10,000. 

A  riprap  dike  was  built  across  the  breach  in  1883  and  repaired  in 
1891.  The  channel  depth  has  not  changed  since  1882.  Kothing  was 
done  during  the  past  fiscal  year.  Dredging  with  the  fdnds  now  avail- 
able was  deferred  in  order  not  to  interfere  with  oyster  beds  until  the 
growing  season  is  passed. 

Future  appropriations  should  be  devoted  to  completion  of  the  dredged 
channel  as  projected. 

July  1, 1891,  balance  tmezpended $3,365.22 

June  30, 189K2,  amount  expended  dTtring  fisci^  year ^ 1,782.47 

July  1, 1892,  balance  unexpended *, 1, 582. 75 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 582. 75 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  6.) 

6,  New  Haven  Harbor,  Connecticut, — ^The  original  available  low- water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it 
13  feet  deep,  which  was  done  in  1871.  It  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  par- 
allel to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  chan- 
uel  and  maintain  16  feet  depth  on  Fort  Hale  Bar,  when  that  depth 
should  be  obtained  by  dredging. 

Up  to  July  1, 1891.  the  shore  arm  and  2,089  feet  of  the  channel  arm 
of  the  Sandy  Point  dike  had  been  built;  a  16-foot  channel  from  400  to 
700  feet  wide  had  been  made  and  maintained  all  the  way  up  the  harbor 
to  Tomlinson's  bridge,  except  over  the  Fort  Hale  Bar,  where  the  depth 
ia  but  13  feet. 

!No  work  was  done  during  the  past  fiscal  year.  The  previously  dredged 
channels  are  in  good  concUtion;  the  dike  has  settled  from  1  to  2  feet  in 
places: 

Future  appropriations  will  be  applied  to  dredging  and  to  extension 
of  the  dike,  if  required. 

July  L 1891,  balance  unexpended $9,838.46 

June  90, 1892,  amount  expended  during  fiscal  year 9, 120. 05 

J%  1, 1892,  balance  unexpended 718.40 

Amount  appropriated  by  act  approved  July  13, 1892 15,000.00 

^imt  available  for  fiscal  year  ending  June  30, 1893 15, 718.40 

!  Amount  (estimated^  required  for  completion  of  existing  project 48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  6.) 
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7.  Bredkwaters  at  New  Raven,  Connecticut — ^In  1880  a  project  was 
adopted  for  making  a  harbor  of  refdge  at  the  entrance  of  New  Haven 
Harbor  by  the  construction  of  two  riprap  breakwaters;  the  first  to  be 
3,300  feet  long,  extending  northeasterly  from  the  lighthouse  on  South- 
west Ledge  to  Quixes  Ledge,  the  second  to  be  4,200  feet  long,  extend- 
ing northwesterly  from  Luddington  Bock.  The  estimated  cost  was 
$1,311,134. 

The  river  and  harbor  act  of  August  11, 1888,  provided :  "And  the 
Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western 
breakwater,  and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to 
expend  anyx)ortion  of  said  sum  in  commencing  its  construction."  The 
New  Haven  Harbor  Commissioners  proposed  a  plan  for  relocation  of  the 
western  breakwater,  which  would  largely  increase  the  anchorage  af- 
forded under  the  original  project,  and  which  would  cost  about  (5,000,000. 

There  was  no  doubt  of  the  desirability  of  increasing  the  anchorage 
ground,  but  the  expenditure  required  by  this  plan  was  larger  than  the 
present  demands  of  commerce  seemed  to  warrant.  A  plan  was  sug- 
gested by  the  officer  in  charge  for  changing  the  location  of  the  western 
breakwater  to  the  southwest  about  6,000  feet,  and  constructing  a  break- 
water 6,000  feet  long,  which  should  start  at  a  point  1,000  feet  N.  54°  B. 
from  Luddington  Eock,  and  extend  S.  64°  W.  crossing  the  rock;  also 
for  constructing  a  smaller  breakwater  from  the  east  shore  towards 
Quixes  Ledge,  to  better  protect  the  harbor  from  easterly  storms,  leav- 
ing an  eastern  entrance  channel  800  feet  wide  and  13  feet  deep.  The 
cost  of  these  works,  in  addition  to  the  present  estimates  of  tl,311434| 
would  be  about  $840,000. 

Upon  appropriation  of  $120,000  by  the  river  and  harbor  act  of  1890, 
the  modifications  of  project  above  described  were  adopted.  Further 
details  concerning  this  plan,  and  a  sketoh  showing  location  of  proposed 
works,  are  print^  in  the  Annual  Report  for  1889,  Part  I,  pages  60  and 
61:  also  Appendix  D  6,  pages  675-685. 

up  to  July  1, 1891,  the  east  breakwater,  3,450  feet  long,  had  been 
completed^  affording  considerable  shelter  to  the  east  side  of  the  harbor, 
and  the  middle  breakwater  from  Luddington  Bock  had  been  begun,  350 
linear  feet  being  built  northeastwardly  from  the  rock. 

During  the  past  fiscal  year  the  breakwater  over  Luddington  Bock 
was  extended  150  feet  northeastwardly  and  1,480  feet  southwestwardly, 
making  its  present  length  1,980  feet,  under  a  contract  still  in  progress. 

The  work  is  not  yet  built  to  full  dimensions  of  cross  section,  and  the 
length  is  insufficient  to  afford  much  shelter. 

With  the  available  funds  it  is  proposed  to  extend  the  breakwater 
southwestwardly,  and  with  future  appropriations  to  complete  the  pro- 
jected breakwaters  for  harbor  of  refoge. 

July  1,  1891,  balance  unexpended $119,914.06 

June  30, 1892,  amount  expended  during  fiscal  year 67, 285. 15 

July  1,  1892,  balance  unexpended 52, 628. 91 

July  1,  1892,  outstanding  liabilities $21,169.77 

July  1,  1892,  amount  covered  by  uncompleted  contracts 22, 173. 72 

43, 348. 49 

July  1,  1892,  balance  available 9,285.42 

Amount  appropriated  by  act  approved  July  1 3, 1892 120, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 129, 285. 42 
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i  Amount  (estiinated)  required  for  completion  of  existing  project $1, 541, 184. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  7.) 

6.  Milford  Harbor^  Oonnectiout, — This  harbor  consists  of  a  broad, 
open  bay,  firom  the  head  of  which  a  small  tidal  stream  extends  three- 
quarters  of  a  mile  inland  to  the  upper  wharf  Originally  the  depth  on 
the  bar  at  the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  tide; 
in  parts  of  the  river  the  channel  ran  nearly  bare. 

Under  the  first  project  for  improvement,  adopted  in  1872,  a  channel 
4  feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and 
thence  ^  to  60  feet  wide  to  the  upper  wharf;  small  jetties  were  built 
to  protect  the  east  bank  from  erosion,  and  two  jetties  were  built  to 
preserve  the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a 
project  was  adopted  for  making  the  channel  through  the  bar  8  feet  deep 
at  mean  low  water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  8-foot  channel  has  been  completed  to  100  feet  width. 

July  1, 1891,  the  channel  over  the  outer  bar  was  in  good  condition; 
that  from  the  bar  to  the  upper  wharves  had  shoaled  somewhat. 

Work  was  in  progress  repairing  Long  Jetty  on  the  east  side  of  the 
head  of  the  ba^y• 

During  the  past  fiscal  year  the  repairs  of  Long  Jetty  were  completed 
as  fieu:  as  seems  now  required.  The  condition  of  channels  has  not  mate- 
rially changed. 

The  project  for  this  improvement  is  completed. 

July  ly  1891,  balance  unexpended $2,571.95 

June  30, 1892,  amount  expended  during  dscal  year 2,996.49 

July  1, 1892,  balance  unexpended 175.46 

(See  Appendix  D  8.) 

9,  Housatonic  River ^  Oanneotieut. — ^The  navigable  part  >9f  this  river 
extends  from  Derby,  Gonn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low-water  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  mean  low  water,  throughout  this  dis- 
tMice.  Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth« 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars. 

July  1, 1891,  the  available  depth  in  the  river  channel  was  about  5  feet 
at  mean  low  water,  except  at  the  upper  part  of  the  river  where  dredg- 
ing was  in  progress;  the  breakwater  at  the  mouth  had  been  built  3,290 
feet  long,  and  the  depth  over  the  outer  bar  was  about  6  feet. 

During  the  past  fiscal  year  the  depth  in  the  upper  part  of  the  river 
was  made  7  feet  at  mean  low  water,  and  the  breakwater  was  extended 
1,282  feet,  making  its  total  length  4,572  feet;  a  section  near  the  shore 
end  of  the  breakwater,  which  was  injured  by  heavy  storms  during  the 
previous  winter,  was  repaired. 

The  channels  in  the  river  have  shoaled  somewhat  by  reason  of  firesh- 
els;  the  channels  near  the  mouth  of  the  river  have  shifted  so  as  to  be- 
come crooked. 

With  the  available  fhnds  it  is  proposed  to  dredge  and  straighten  the 
chamiels  at  and  near  the  mouth;  foture  appropriations  will  be  applied 
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to  extension  of  the  breakwater,  and  to  repair  and  maintenance  of  river 
cliannels. 

Jnly  1,  1891,  balance  nnexpended $40,196.46 

June  30, 1892,  amonnt  expended  duiing  fiscal  year 29, 151.78 

July  1, 1892,  balance une^ended 11,044.68 

July  1, 1892,  outstanding  liabilities 5,901.00 

July  1, 1892,  balance  available 5,143.68 

Amount  appropriated  by  act  approved  July  13,1892 20,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1893 25, 143. 68 

(  Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  9.) 

10,  Bridgeport  Harbor  j  Oonnecticut, — ^The  available  depth  in  this  har- 
bor was  originally  6  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8-foot  channel  over 
the  enter  and  inner  bars.  This  was  dredged  on  the  enter  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making 
a  channel  12  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand. 

This  was  accomplished  in  1882,  and  a  new  project  was  adopted  for 
widening  to  600  feet  the  channel  from  the  inner  beacon  to  the  Nauga- 
tuck  railroad  wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
project  was  $60,000;  it  is  very  nearly  completed.  A  small  area  remains 
near  the  Iimer  Beacon,  which  it  is  considered  desirable  to  dredge. 
The  project  was  extended  in  1888  to  include  widening  the  channel  above 
the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point,  and 
was  farther  extended  by  act  of  Congress  authorizing  the  expenditure 
of  the  appropriation  of  1888  toward  dredging  a  9-foot  channel  up  to 
the  head  of  the  upper  harbor,  above  the  bridges,  and  by  the  river  and 
harbor  act  of  1890,  which  directed  the  beginning  of  the  breakwater 
from  the  Tongue  to  the  Inner  Beacon.  The  total  estimated  cost  of 
these  extensions  was  $65,000,  of  which  $30,000  has  been  appropriated. 

Up  to  July  1, 1891,  a  channel  12  feet  deep  at  mean  low  water  existed 
from  Long  Island  Sound  up  to  the  lower  bridge,  -with  widths  of  from 

75  to  600  feet;  thence  to  a  point  about  1,400  feet  above  the  horse  rail- 
road bridge  the  depth  was  9  feet,  and  width  75  to  90  feet.  These  chan- 
nels are  constantly  used  by  the  coumierce  of  the  harbor,  which  could 
not  exist  without  them. 

Three  hundred  linear  feet  of  the  riprap  breakwater  from  the  Tongue 
to  the  Inner  Beacon  had  been  built. 

During  the  past  fiscal  year  the  breakwater  was  extended  from  the 
Tongue  to  the  Inner  Beacon,  a  total  distance  of  1,165  feet,  and  the  chan- 
nel above  the  horse  railroad  bridge  was  extended  practically  to  the  head 
of  the  harbor,  with  width  of  60  feet. 

The  breakwater  has  not  been  built  to  sufi&ciently  large  cross  section 
for  permanence,  but  it  affords  considerable  and  impoi^nt  shelter  to 
the  harbor  and  wharves  above. 

Future  appropriations  should  be  applied  to  extending  and  widening 
the  channel  above  the  horse  railroad  bridge,  to  repairing  th'e  harbor 
channel  and  widen  it  above  the  railroad  wharf,  and  to  enlarge  the  break- 
water as  projected. 
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July  1, 1891,  balance  nnerpended $19,901.35 

June  30, 1892,  amount  expended  dnring  fiscal  year 18,491.20 

July  1, 1892,  balance  unexpended 1,410.16 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,1893 21,410.15 

(  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  10.) 

11.  Black  Rock  Harbor ^  Connecticut. — ^This  harbor  consists  of  a  bay 
partly  sheltered  by  Fayerweather  Island,  and  of  two  small  streams 
extending  inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Greek, 
the  more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement  submitted  in  1883,  including  dredging 
a  channel  3,300  feet  long,  80  feet  wide,  and  6  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fayerweather  Island  to  the  main- 
land.   The  estimated  cost  was  $80,000. 

Up  to  July  1, 1891,  the  breakwater  had  been  built  to  the  ftill  length, 
but  not  to  the  width  and  height  projected. 

The  proposed  channel  had  been  carried  up  to  the  head  of  the  harbor, 
but  with  less  width  in  places  than  the  project  required.  The  channel 
was,  however,  largely  used,  and  was  indispensable  to  the  commerce  of 
the  upi>er  part  of  the  harbor. 

During  the  past  fiscal  year  the  channel  has  been  repaired,  main- 
tained, and  slightly  widened.  It  is  now  practically  of  the  dimensions 
required  by  the  project. 

Future  appropriations  should  be  applied  to  maintaining  and  extend- 
ing the  channel,  and  to  enlargement  of  the  breakwater  as  becomes 
necessary. 

July  1,  1891,  balance  unexpended $5,117.38 

June  30,  18£^,  amount  expended  during  fiscal  year 4,711.75 

July  1,  1892,  balance  unexpended 405. 63 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 405. 63 

5  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  11.) 

12.  Norwalk  Harbor j  Connecticut. — ^This  harbor  consists  of  the  tidal 
part  of  Korwalk  River,  extending  from  Norwalk,  Conn.,  to  the  river's 
mouth,  a  distance  of  about  3  miles.  South  Korwalk  is  on  the  west 
bank  of  the  river,  about  1 J  miles  below  Norwalk.  Originally  the  depth 
np  to  South  Norwalk  was  about  6  feet  at  mean  low  water;  between 
there  and  Norwalk  the  river  bed  ran  nearly  bare. 

The  first  project  for  improvement  contemplated  a  channel  100  feet 
wide  and  6  feet  deep  to  Norwalk.  In  1881  the  project  was  modified  to 
provide  for  a  depth  of  8  feet  below  South  Norwalk.  The  last  estimate 
upon  this  work  placed  the  cost  from  commencement  at  $84,000. 

Some  parts  of  the  river  have  required  dredging  several  times. 

Up  to  July  1, 1891,  the  channel  had  been  made  100  feet  wide  and  8 
feet  deep  up  to  South  Norwalk,  and  thence  to  Norwalk  6  feet  deep  and 
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from  60  to  100  feet  wide;  it  was  in  fiiir  condition,  but  had  narrowed 
slightly  from  washing  in  at  the  sides. 

This  channel  was  constantly  used  by  the  commerce  of  NcNn^ralk  and 
Sonth  Norwalk,  to  which  it  was  indispensable. 

Dnring  the  past  fiscal  year  dredging  was  done  to  repair  and  main- 
tain the  existing  channels,  and  they  now  have  the  frill  depths  and 
widths  above  mentioned. 

The  project  for  this  improvement  is  practically  completed;  dredging 
will  be  needed  in  small  amounts  from  time  to  time  to  maintain  the 
channels. 

July  If  1891,  balance  nnexpended $4,767.21 

Jnn  30, 1892,  amount  expended  daring  fiscal  year 4,583,68 

July  1, 1892,  balance  unexpended 188.53 

(See  Appendix  D  12.) 

13.  Wilsons  Point  Harbor,  Connecticut. — ^This  harbor  is  a  bay  on  the 
north  shore  of  Long  Island  Sound,  sheltered  from  all  storms  except 
southerly  ones.  Its  natural  depth  of  16  feet  at  the  mouth  shoaled 
to  about  5  feet  at  low  water  at  the  wharves  of  the  Kew  England  Ter- 
minal Company,  a  corporation  formed  to  secure  water  privileges  for  the 
Housatonic  Bailroad  system  and  its  connections. 

In  1888  $25,000  was  appropriated  for  this  improvement  as  a  pai  t  of 
Korwalk  Harbor,  and  a  project  was  adopted  for  making  a  channel  300 
feet  wide  and  16  feet  deep  up  to  the  vicinity  of  the  wharves.  The  re- 
quired depth  was  secured,  with  width  of  400  feet. 

In  1890  $30,000  was  appropriated  for  this  harbor,  and  up  to  July  1, 
1891,  with  a  total  expenditure  of  $36,814.21,  the  channd  up  to  the 
vicinity  of  the  wharves  had  been  made  15  feet  deep  at  mean  low  water, 
and  480  feet  wide,  with  an  additional  width  of  200  feet  for  760  feet  on 
the  east  side  near  the  wharves.  This  permitted  vessels  of  16  feet  draft 
to  approach  the  wharves  at  any  ordinary  stage  of  the  tide. 

During  the  past  fiscal  year  the  channel  below  the  wharves  has  been 
further  widened  by  about  220  feet,  and  a  basin  has  been  dredged  200 
feet  wide  and  about  1,300  feet  long  on  the  west  side  of  the  wharves, 
affording  room  for  vessels  to  approach  that  side. 

Ko  fru'ther  public  improvement  at  this  harbor  is  needed,  and  no 
further  appropriation  is  required. 

July  1, 1891,  balance  unexpended $18,215.69 

June  30,  1892,  amount  expended  during  fiscal  year 9,881.99 

July  1,  1892,  balance  unexpended 8,333.70 

July  1,  1892,  outstanding  liabilities 6,212.87 

July  1, 1892,  balance  available 2,120.83 

(See  Appendix  D  13.) 

14.  Five  Mile  River  Harbor,  Connecticut. — ^This  harbor  is  a  small  inlet 
over  a  mile  long,  and  from  300  to  800  feet  wide,  on  the  north  shore  of 
Long  Island  Sound.  The  natural  low-water  depth  at  the  mouth  is  about 
3  feet,  shoaling  to  zero  half  way  up  the  harbor. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1886.  and  adopted  under  an  appropriation  of  $5,000,  made  August 
11,  1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  low 
water,  100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  head 
of  the  harbor;  the  cost  was  estimated  at  $25,000. 

The  total  amount  appropriated  for  this  improvement  is  $15,000, 
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Up  to  July  1, 1891,  $4,873.13  had  been  expended,  and  a  channel  50 
feet  wide  and  1,500  feet  long  had  been  dredged,  8  feet  deep  at  moan 
low  water,  extending  from  deep  water  in  Long  Island  Sound  up  the 
harbor.  This  was  used  by  vessels  entering  the  harbor,  but  was  not  ex- 
tended far  enough  to  afford  access  to  the  wharves. 

During  the  past  fiscal  year  the  channel  has  been  widened  to  60  feet, 
and  extended  about  950  feet  farther  up  the  harbor,  opposite  the  lower 
wharves.  Private  channels  have  been  dredged  to  these  wharves,  and 
the  improvement  is  now  used  for  bringing  vessels  to  the  wharves, 
which  previously  could  not  have  landed. 

Future  apiiropriations  will  be  applied  to  widening  and  extending  the 
channel  as  projected. 

July  1, 1891,  balance Tmezpended $6,126.87 

June  30, 18SK2,  amount  exx>eDded  during  fiscal  year 5,013.88 

July  1,  1892,  balance  unexpended 113.04 

Amonnt  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  avuOable  fbr  fiscal  year  ending  June  30, 1893 5,113.04 

i  Amoont  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  14.) 

15.  Stamford  Marbar^  OonneoUout. — ^This  harbor  consists  of  a  bay  on 
the  north  shore  of  Long  Island  Sound,  and  of  the  tidal  part,  about 
three-quarters  of  a  mile  long,  of  Mill  Biver.  The  original  depth  in  this 
part  of  the  river  at  mean  low  water  was  from  1  to  3  feet,  gradually 
increasing  in  the  bay  to  a  depth  of  12  feet. 

The  project  for  improvement  proposed  in  1883,  and  adopted  in  1886, 
provides  for  dredging  a  channel  80  feet  wide  and  5  feet  deep  at  mean 
k>w  water  from  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost 
of  920,000. 

Up  to  July  1, 1891,  $17,549.02  had  been  expended  in  making  the 
channel  80  feet  wide  or  more,  for  over  half  its  proposed  l^igth,  and  50 
feet  wide  for  the  rest  of  the  distance.  The  improvement  suimitted  of 
using  vessels  of  greater  draft  than  formerly. 

During  the  past  ftscsbl  year  the  channel  was  widened  at  the  principal 
bends^  and  in  the  upper  part  of  the  harbor,  making  about  70  feet  width 
nearly  to  the  head  of  the  harbor. 

The  project  is  now  regarded  as  completed,  further  width  at  the  head 
of  the  harbor  not  being  immediately  necessary. 

July  1,  1891,  balance  unexpended $3,287.18 

June  30,  189^,  amonnt  expended  during  fiscal  year 3,226.45 

July  1, 1892,  balance  unexpended 60.73 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15,060.73 

(See  Appendix  D 15.) 

16,  Part  Chester  Harbor^  Ifew  Torh. — ^This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  Byram  Eiver,  and 
of  the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water^  and  Salt  Eock  in  the  river  and  Sunken  Bock  in  the  bay 
were  considered  dangerous  obstructions. 
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The  project  for  improyement,  adopted  in  1871,  provided  for  the  p©- 
moval  of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $96,632. 

In  1884  the  project  was  extended  to  provide  for  dredging  a  channel 
2i  feet  deep  and  from  60  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  village  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of 
Sunken  Rock,  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock.  A  revised  esti- 
mate, made  in  1890  in  accordance  with  the  modification,  reduced  the 
cost  of  completion  by  about  $40,000. 

Up  to  July  1, 1891,  $30,941.13  had  been  expended  in  removing  Salt 
Rock  to  9  feet  depth,  in  dredging  a  channel  2^  feet  deep  and  from  60 
to  100  feet  wide  to  within  150  feet  of  Port  Chester  Bridge,  with  25  feet 
width  to  the  bridge,  and  585  linear  feet  of  the  breakwater  from  Sunken 
Bock  to  Byram  Point  were  constructed. 

The  dredging  and  rock  removal  have  resulted  in  admitting  safely 
vessels  of  greater  draft  than  formerly.  The  partial  completion  of  the 
breakwater  has  served  to  mark  Sunken  Rock  and  to  shelter  a  small 
anchorage  area  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  nothing  has  been  done.  The  previous  im- 
provements remain  in  good  condition. 

Future  appropriations  will  be  applied  to  completing  the  breakwater, 
and  to  maintaining  or  enlarging  the  dredged  channel. 

Jnly  ly  1891,  balance  unexpended $1,068.69 

Jnne^,  18S^,  amount  expended  during  fiscal  year 446.67 

July  1, 1892,  balance  unexpended 612.02 

Amount  appropriated  by  act  approyed  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 612. 02 

C  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  16.) 

17.  Iiarchmont  Harbor  y  New  Tarh. — ^This  is  a  bay  abont  half  a  mile 
wide  and  extending  three-qnarters  of  a  mile  inland,  with  depths  grad- 
nally  diminishing  from  18  feet  at  and  near  the  mouth.  The  month  of 
the  bay  was  obstoicted  by  two  rocks  (Umbrella  Eock  and  Huron  Bock)^ 
always  covered,  and  owing  to  its  width  the  harbor  anchorage  was 
little  protected  from  easterly  and  southerly  storms. 

A  survey  was  ordered  by  Congress  in  1888,  and  afterwards  a  project 
was  adopted  for  connecting  Umbrella  Eock  with  the  west  shore,  and 
Huron  I^k  with  the  east  shore  by  riprap  breakwaters,  which  would 
sufficiently  mark  the  rocks  and  would  cover  the  harbor.  The  esti- 
mated cost  of  the  project  was  $105,000. 

Up  to  July  1, 1891,  $4,619.05  had  been  expended  in  constructing  74 
linear  feet  of  Umbrella  breakwater,  and  64  linear  feet  of  Huron  break- 
water, the  location  being  over  the  rocks.  The  breakwaters  serve  to 
mark  the  rocks,  but  are  not  long  enough  to  afford  any  appreciable 
shelter. 

Ko  work  has  been  ^one  during  the  past  fiscal  year. 

Future  appropriations  should  be  applied  to  completing  the  break- 
waters. 
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July  1, 1891,  balance  unexpended $414.28 

Jnne  90, 1892,  amoont  expended  during  fiscal  year 293.83 

Jnly  1, 1892,  balance  unexpended 120.95 

C  Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  D  17.) 

18.  Echo  Harbor.  Ifew  Rochelle^  Ifew  YarJe, — The  channel  of  this  har- 
bor was  obstracted  by  two  ledges,  Start  Bock  and  Sheepshead  Eeef^ 
the  former  bare  at  low  water,  the  latter  covered  to  a  depth  of  abont  a 
foot. 

The  project  for  improvement,  adopted  in  1876^  provided  for  the  re- 
moval of  these  rocks  to  7  and  9  feet  depth,  respectively.  The  estimated 
cost  was  $38,955.38. 

Twenty-two  thousand  dollars  has  been  appropriated  for  this  harbor, 
all  of  which  has  been  expended. 

Start  Rock  has  been  wholly  removed  to  7  feet  depth,  Sheepshead . 
Beef  partly  removed  to  9  feet  depth,  and  a  narrow  channel  has  £^so 
been  dredged  np  the  harbor. 

The  removal  of  Start  Bock  and  the  channel  dredging  improved  the 
approaches  to  the  wharves.  The  work  done  upon  Sheepshead  Beef  is 
of  little  use  until  the  whole  reef  is  removed. 

During  the  past  fiscal  year  nothing  has  been  done. 

Future  appropriations  should  be  applied  to  removing  the  remainder 
of  Sheepshead  Beel 

i  Amount  (estimated)  required  for  completion  of  existing  project $17, 000. 00 

<  Submitted  in  oompUanoe  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  18.) 

19.  East  Chester  Oreek^  ITew  TorJc. — ^This  is  a  small  tidal  stream, 
emptying  into  Pelham  Bay.  It  was  navigable  at  high  tide  only  for 
vessels  drawing  7  feet  up  to  Lockwood,  a  distance  of  2^  miles.  The 
rise  of  tide  is  7.1  feet. 

The  project  for  improvement,  adopted  in  1872,  and  subsequentiy 
modified,  provided  for  a  channel  9  feet  deep  at  mean  high  water,  ex- 
tending to  a  point  3,000  feet  above  Lockwood,  and  terminating  at  the 
upi)er  end  in  a  tidal  basin.  Part  of  the  lower  course  of  the  channel 
was  to  be  protected  by  dikes,  and  the  whole  work  was  estimated  to  cost 
$221,000. 

In  1891  this  estimate  was  revised  and  reduced  by  omitting  the  dikes, 
which  seemed  unnecessary  for  maintenance  of  channels,  making  the 
total  estimate  of  cost  from  beginniDg  $124,000. 

Up  to  July  1, 1891,  $64,000  had  been  appropriated  for  this  improve- 
ment, of  which  $56,858.9y  had  been  expended  in  dredging  and  rock 
removal  to  make  a  channel  9  feet  deep  at  high  water  (2  feet  at  low 
water),  with  width  of  125  feet  to  the  head  of  Ooose  Island,  one-half  mile 
firom  the  mouth  of  the  creek;  thence  to  Town  Dock^  with  width  of  lOT 
feet;  thence  to  Lockwood,  with  nearly  the  same  width.    Above  Town 
Dock  1,235  linear  feet  of  diking  was  built  to  sustain  the  sides  of  the 
channel.    The  increased  depth  and  straighter  courses  resulting  have 
been  of  benefit  to  the  commerce  at  Town  Dock  and  Lockwood. 
No  work  was  done  during  the  past  fiscal  year. 
A  lay-out  for  the  channel  above  Lockwood  was  surveyed  in  1889^  and 
an  effort  was  then  made  to  obtain  consent  of  owners  to  the  depositing 
of  material  to  be  dredged  upon  the  adjacent  marsh  lands.    This  consent 


80  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

haB  finally  been  obtained,  and  dredging  with  available  fonds  is  pro- 
posed as  soon  as  the  drawbridge  at  Lockwood  can  be  pat  in  working 
order. 

Fatore  appropriations  should  be  applied  to  completing  the  proposed 
cut  above  Lockwood  and  to  repairing  and  maintaining  previously 
dredged  channels.  A  revised  estimate,  submitted  with  the  last  annu^ 
report,  places  the  cost  of  completing  this  work  at  $55,000. 

July  1, 1891,  balance  unexpended $7,141.03 

July  1, 1892,  balance  unexpended 7,141.03 

C  Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D 19.) 

J20.  Oreenport  Harbor ^  New  York, — ^This  harbor,  at  the  eastern  end  of 
Long  Island,  is  exposed  to  easterly  storms;  its  anchorage  ground,  which 
was  sheltered  by  Joshua  Point,  has  materially  shoaled  by  the  erosion 
of  the  point,  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua  Point  1,700 
feet  in  a  southeasterly  course  to  arrest  driving  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was 
estimated  at  $46,000. 

In  1890  the  project  was  modified  to  provide  for  increasing  the  height 
of  the  breakwater  from  3  to  5  feet  above  high  water,  instead  of  extend- 
ing it,  and  to  apply  the  rest  of  the  estimated  amount  for  completion 
to  dredging  and  enlarging  the  anchorage  basin. 

Up  to  July  1, 1891,  $35,000  had  been  appropriated  to  this  improve- 
ment, and  $32,047.20  expended  in  building  1,570  linear  feet  of  break- 
water, and  partly  increasing  the  height.  The  effect  has  been  to  check 
the  erosion  of  Joshua  Point,  and  to  afford  complete  shelter  to  the  inner 
part  of  the  harbor. 

During  the  past  fiscal  year  the  work  of  increasing  the  height  of  the 
breakwater  was  completed ;  dredging  was  done  to  increase  the  sheltered 
area  of  9  feet  depth  by  about  1^  acres,  and  an  entrance  channel  to 
Stirling  Basin,  at  the  head  of  the  harbor,  was  dredged  40  feet  wide 
and  6  feet  deep  to  provide  access  to  the  winter  anchorage  ground  there. 

Future  appropriations  will  be  applied  to  dredging,  to  increase  the 
area  of  sheltered  anchorage. 

July  1, 189Lbalance  unexpended $4,505.85 

June  SO,  18^y  amount  expended  during  fiscal  year 4,312.94 

July  1, 1892,  balance  unexpended 192. 91 

Amount  appropriated  by  act  approved  July  13,  1892 « 11, 000. 00 

Amount  available  for  fiscal  year  endiug  June  30, 1893 11, 192. 91 

(See  Appendix  D  20.) 

31.  Hcurbor  of  Port  Jefferson  Inlety  New  York. — This  harbor  is  a  large 
and  deep  inland  bay,  with  a  narrow  entrance  or  inlet,  outside  of  which 
was  originally  a  shoal  with  3  feet  depth  at  low  water.  The  location  of 
the  inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

Under  a  project  adopted  in  1871,  and  modified  in  1873  and  1877,  an 
east  jetty  1,390  feet  long,  and  a  west  jetty  940  feet  long,  were  built, 
both  with  scant  cross  section,  and  a  channel  8  feet  deep  and  100  feet 
wide  was  dredged  through  the  bar.  The  work  was  completed  in  1883, 
at  a  total  cost  of  $79,000. 

By  order  of  Congress  an  examination  of  Port  JefGorson  Inlet  was 
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made  in  1888,  and  subsequently  a  project  was  adopted  for  repairing 
and  enlarging  the  jetties  and  dredging  to  make  the  channel  10  feet 
deep  and  200  feet  wide,  at  an  estimated  cost  of  $90,000. 

Under  the  existing  project,  np  to  July  1, 1891,  $2,662.18  (including  out- 
standing liabilities)  had  been  expended  in  raising  and  enlarging  a  part 
of  the  east  jetty;  the  effect  has  been  to  increase  the  shelter  at  the  inlet. 

During  the  past  fiscal  year  both  jetti^  were  farther  enlarged,  and  a 
contract  was  entered  into  for  dredging  between  them,  which  is  still  in 
'progi-ess,  a  small  amount  of  work  only  being  yet  done. 

With  the  ftinds  now  available  the  channel  will  be  made  10  feet  deep 
and  about  100  feet  wide,  under  a  contract  now  in  operation. 

Future  appropriations  will  be  applied  to  dredging  and  enlarging 
jetties. 

Jnlyl,  1891, balance  unexpended $25,047.89 

June  ^,  1892,  amount  expended  during  fiscal  year 14,  d49. 11 

July  1, 1892,  balance  unexpended 10,098.78 

Jxdy  1,  1892,  outetanding fiabiUtiee $591.27 

July  L  1892,  amount  covered  by  uncpmpleted  contracts 8, 108. 73 

8, 700. 00 

July  1, 1892,  balance  available 1,398.78 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11,  '398. 78 

i  Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

<  Submittcid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  21.) 

J22.  Huntington  Harbor  J  New  York, — ^This  is  a  tidal  inlet  extending 
southward  from  Huntington  Bay  to  the  village  of  Huntington.  It  is 
about  2  miles  long,  quite  narrow,  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  mean  low  water,  up  to  within  three- 
fourths  mile  of  the  head  of  the  harbor,  where  the  low- water  depth 
shoaled  gradually  to  zero. 

In  1872-^73  a  channel  8  feet  deep  and  160  feet  wide  was  dredged  in 
the  upper  part  of  the  harbor  by  the  United  States  at  a  cost  of  $22,600. 
Within  ten  years  following  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Congress,  and  subsequently  a  proj- 
ect for  improvement  was  adopted,  providing  for  re-dredging  a  channel 
8  feet  deep  and  100  feet  wide  up  to  the  upper  wharves,  at  an  estimated 
cost  of  $42,000.  The  estimate  also  includes  a  pile  protection  for  part 
of  the  channel. 

July  1. 1891,  a  contract  for  dredging  had  been  entered  into,  but  work 
liad  not  oeen  begun. 

During  the  past  fiscal  year  a  channel  8  feet  deep  at  mean  low  water, 
90  feet  wide  and  about  2,900  feet  long,  has  been  dredged  from  deep 
water  nearly  to  the  upper  wharves  of  the  harbor,  making  these  wharves 
accessible  to  vessels  of  moderate  draft  at  all  stages  of  tide. 

Future  appropriations  will  be  applied  to  dredging  to  widen  the  chan- 
nel, and  to  maintenance  of  the  channel  already  dredged. 

July  1, 1891,  balance  unexpended $9,895.60 

Jime3K),  1SQ2,  amount  expended  daring  fiscal  year 9,486.39 

July  1, 1892,  balance  unexpended 409.21 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 409. 21 

ENa92 6 
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(  Amonnt  (estimated)  required  for  completion  of  existing  project $17, 000.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  22.) 

23,  Olen  Cove  Harbor^  New  Yorlc. — ^This  harbor  is  an  inlet  on  the  east 
side  of  Hempstead  Bay,  which  is  accessible  only  at  high  tide,  and  a 
breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breakwater  about  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Cove  Dock,  the  top  to 
be  5  feet  wide  and  3  feet  above  mean  high  water,  and  slopes  to  be  1  on 
1.    Its  estimated  cost  was  $201,960, 

Up  to  July  1, 1891,  824  linear  feet  of  breakwater  had  been  built  at  a 
cost  of  $22,788.23,  affording  a  small  area  of  shelter  in  shoal  water  close 
to  the  landing. 

During  the  past  fiscal  year  the  breakwater  was  extended  232  feet 
fieurther,  making  its  total  length  1,056  feet.  The  cross  section  has  been 
made  less  than  designed  for  permanency  to  allow  of  securing  more 
shelter  with  the  available  fiinds. 

The  project  provides  for  about  1,450  feet  extension  of  the  breakwater, 
which  will  be  built  as  funds  for  the  purpose  are  appropriated. 

July  1, 1891,  balance  unexpended $14,739.30 

June  30, 18SK2,  amount  expended  during  fiscal  year 14^501.93 

July  1, 1892,  balance  unexpended 2^.37 

July  1, 1892,  outstanding  liabilities 16.00 

July  1, 1892,  balance  available 221. 37 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,221.37 


(  Amount  (estimated)  required  for  completion  of  existing  project 156, 960.  OC 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  23.) 

24.  Flushing  Bay^  New  Yorlc, — ^Before  improvement,  the  available 
depth  in  this  broad  shallow  bay  and  in  the  channel  leading  up  to  Flush- 
ins:  was  less  than  4  feet  at  mean  low  water. 

I'he  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking  to  form  a  tidal  basin,  which,  by  filling  and  dis- 
charging through  the  main  channel,  would  maintain  a  channel  depth 
of  6  feet  or  more  at  mean  low  water,  after  once  dredging;  the  bottom 
is  soft  mud.    The  estimated  cost  of  this  work  was  $173,600. 

In  1888  the  project  was  modified  to  omit  part  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  requestof  many  citizens, 
the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1, 1891,  $89,612.08  had  been  expended  in  building  4,663 
linear  feet  of  diking,  and  in  dredging  and  redredging  to  make  and 
maintain  a  channel  of  6  feet  depth  at  mean  low  water.  The  channel  is 
of  great  use  to  the  commerce  of  the  bayj  it  will  probably  require  an- 
nu£j  dredging  to  maintain  it. 

During  the  past  fiscal  year  73,849  cubic  yards  of  mud  was  removed, 
making  a  6-foot  channel  90  feet  wide  and  about  5,200  feet  long;  the 
depth  actually  made  was  somewhat  greater,  to  allow  for  filling  in. 

It  is  proposed  to  apply  future  appropriations  to  dredging,  to  TnaiptAJTi 
and  widen  the  6-foot  channel. 
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Jfdy  1,1891,  balanoe  nnezpended $15,600.02 

JnneSOy  1892,  amoimt  expended  during  fiscal  year 15,217.38 

July  1, 1892, balance  unexpended 282.64 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 282. 64 

i  Amount  (estimated)  required  for  completion  of  existing  project 58, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  24.) 

25.  Patchogue  River,  New  York. — This  is  a  shallow  tidal  inlet  extend- 
ing about  a  mile  northward  from  the  shore  of  Great  South  Bay,  Long 
Island,  to  the  village  of  Patchogue.  The  natural  depth  in  the  stream 
and  over  a  bar  at  the  mouth  was  from  2  to  3  feet  at  mean  low  water, 
and  the  rise  of  tide  is  about  1  foot. 

In  1880,  and  again  in  1886,  examinations  were  made  by  order  of  Gon- 
gress,  and  subsequently  a  project  was  adopted  for  making  a  channel, 
6  feet  deep  at  mean  low  water  and  60  feet  wide,  up  to  the  village 
wharves,  to  be  protected  at  the  mouth  by  a  jetty  on  the  west  side,  at 
an  estimated  cost  of  $40,000. 

Up  to  July  1, 1891,  $1,541.18  (including  outstanding  liabilities)  had 
been  expended  in  building  160  linear  feet  of  the  shore  end  of  the  jetty. 

During  the  past  fiscal  year  1,190  linear  feet  of  the  jetty  were  built, 
making  its  length  1,340  feet;  and  a  channel,  6  feet  deep  and  50  feet  wide, 
was  dredged  from  deep  water  in  Great  South  Bay  to  and  inside  the  en- 
trance to  the  river;  this  channel  wDl  require  partial  redredging  to  make 
it  permanent.  It  does  not  yet  extend  far  enough  up  the  river  to  be  of 
great  use  to  navigation. 

Future  appropriations  will  be  applied  mainly  to  dredging. 

July  1,  ISSVbalance  nnexpended $14,843.82 

Jane  30y  1892,  amount  expended  during  fiscal  year 13,584.83 

July  1, 1892,  balance  unexpended 1, 258. 99 

July  1, 1892,  outstanding  liabilities 77.37 

July  1, 1892,  balance  available 1,181.62 

Amount  appropriated  by  act  approved  July  13,  1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 181. 62 

C  Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  25.) 

26,  Browns  Greek,  Sayville,  New  York. — ^This  is  a  narrow  stream  ex- 
tending northward  from  Great  Sonth  Bay  to  tlie  SayviUe  highway 
bridge,  above  which  it  is  wholly  a  fresh-water  creek.  The  natural 
depth  in  the  creek  is  from  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the 
month  it  is  less  than  1  foot. 

A  survey  was  made  by  order  of  Congress  in  1889,  and  a  project  was 
adopted  for  making  the  creek  100  feet  wide  and  4  feet  deej)  at  mean 
low  water,  the  entrance  channel  to  be  protected  by  riprap  jetties  on 
either  side,  at  a  total  estimated  cost  of  $46,000. 

The  total  amount  appropriated  for  this  work  is  $17,000. 

July  1, 1891,  a  contract  had  been  entered  into  for  commencing  the 
jetties  but  work  had  not  been  begun. 

During  the  past  fiscal  year  492  feet  of  the  west  jetty  was  buQt  and 
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460  feet  of  the  east  jetty  partly  built,  under  a  contract  not  yet  com- 
pleted. 

A  channel  100  feet  wide  and  4  feet  deep  at  mean  low  water  was 
dredged  from  deep  water  in  Great  South  Bay,  extending  between  the 
jetties  and  up  the  stream :  the  total  length  of  channel  is  1,450  feet, 
and  total  amount  dredged  23^194  cubic  yards.  In  addition,  private 
channels  have  been  dredged  into  the  marsh  on  the  east  side  of  the 
main  channel,  with  width  of  25  and  50  feet  and  aggregate  length  of 
1,500  feet. 

Prior  to  1891  this  creek  was  of  no  value  for  purposes  of  navigation. 
It  is  now  quite  extensively  used  by  boats  engaged  in  oystering,  etc. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  dredged  channel  and  to  such  repairs  and  extensionof  the  jetties  as 
become  necessary. 

July  1, 1891,  balance  nnexpended $11,929.16 

June  30, 1892,  amount  expended  during  fiscal  year 10, 457. 76 

July  1, 1892,  balance  unexpended 1,471.40 

July  1,1892,  outstanding  liabilities $537.60 

July  1, 1892,  amount  covered  by  uncompleted  contraots 560. 00 

1,097.60 

July  1, 1892,  balance  available 373.80 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 373.80 

C  Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  26.) 

IMPROVEMENT  OF  HUDSON  RIVER;  OF  HARBORS  AT  SAUGERTIES 
AND  RONDOUT,  AND  WAPPINGER  CREEK;  OF  NEW  YORK  HARBOR 
AND  RIVERS  AND  HARBORS  IN  ITS  VICINITY,  NEW  YORK;  AND  OF 
RARITAN  BAY,  NEW  JERSEY. 

Officer  in  charge,  Lieut.  Col.  G.  L,  Gillespie,  Corps  of  Engineers,  hav- 
ing under  his  immediate  orders  Lieut.  Harry  Taylor,  Corps  of  Engi- 
neers, to  November  2, 1891,  and  Lieut.  James  G.  Warren,  Corps  of  En- 
gineers, since  August  12, 1891. 

I.  Hudson  River ^  New  York. — The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  acts  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  Kew  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  tJ  f&et  at  mean  low  water; 
between  Albany  and  Troy,  4  feet. 

The  mean  range  of  tides  at  State  dam  at  Troy  is  0.80  feet;  at  Al- 
bany, 2.32  feet;  and  at  New  Baltimore,  3.42  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  nav- 
igable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents,  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepared  in  1882. 
subject  to  be  increased  annually,  was  $1,078,304.  In  1889  the  estimated 
cost  was  $  1,424,435. 

The  amount  expeuded  to  June  30,  1891,  inclusive  of  outstanding  lia- 
bilities, was  $1,102,011.70,  of  which  sum  a  large  part  has,  however,  fix)m 
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the  necessities  of  the  case,  been  applied  partly  to  the  repair  of  decay- 
ing dikes  and  partly  to  dredging.  At  that  date  the  dikes  provided  for 
in  the  project  of  improvement,  so  far  as  bnilt,  had  resulted  in  securing 
a  channel  depth  of  10  feet  nearly  all  the  way  from  Kew  Baltimore  to 
Albany,  aod  of  8  feet  nearly  all  the  way  from  Albany  to  Troy.  The 
shoal  spots  make  the  navigable  depths  on  those  parts  of  the  river  9^ 
feet  and  7^  feet,  respectively. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $96,962.43,  and  was  applied  to 
the  repairs  of  the  dikes;  to  the  construction  of  new  dikes;  to  dredg- 
ing at  Fish  House,  Bogart  Light,  Winnies,  and  Washington  bars;  to 
the  removal  of  Dettingers  Rock,  opposite  Van  Wies  Point;  to  the  par- 
tial removal  of  the  Overslaugh  Rock,  above  Van  Wies  Point,  aiid  to, 
the  removal  of  wrecks  from  navigable  channel  under  improvement. 

The  river  and  harbor  act  approved  September  19, 1890,  provides  as 
follows: 

That  the  Secretary  of  War  is  anthorized  and  directed  to  appoint  a  board  of  three 
ofBcers  of  the  Corps  of  Engineers,  United  States  Army,  whose  duty  it  wiU  be  to 
thoroughly  examine  the  obstructions  to  navigation  in  the  Hudson  River,  between 
New  York  City  and  the  State  dam  at  Tro^,  New  York,  and  report  a  project  and  esti- 
irate  of  the  cost  of  widening  and  deepening  said  river  between  New  York  City  and 
the  city  of  Albany ,  and  also  between  New  York  City  and  the  State  dam  at  the  city 
of  Troy  for  the  navigation  of  sea-going  vessels  drawing  twenty  feet  of  water,  and 
also  a  separate  estimate  of  the  expense  of  improving  the  river  betwoon  Coxsackie 
and  the  State  dam  at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  twelve 
feet  deep  at  mean  low  water.  Said  board  shaU  accompany  thoir  report  with  a 
statement  as  to  the  usefulness  of  such  improvements  and  of  their  relations  and  value 
to  commerce,  and  of  the  advisability  of  entering  upon  the  same  at  this  time ;  and 
the  Secretary  of  War  shall  transmit  said  reports  to  Congress  with  his  own  views  and 
those  of  the  Chief  of  Engineers,  United  States  Army,  tnereon ;  and  the  expenses  of 
•aid  board  shall  be  P^id  out  of  the  appropriation  made  in  this  act  for  the  improve- 
ment of  the  Hudson  River,  not  to  exceed  ten  thousand  dollars. 

The  Board  of  Engineers,  authorized  and  directed  by  the  above  law, 
completed  the  duty  assigned  it,  and  its  report,  dated  October  1,  1801, 
which  was  concurred  in  by  the  Chief  of  Engineers  and  the  Secretary 
of  War,was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  23,  Kfty-second  Congress,  first  session.  A  copy  is  also  herewith 
submitted,  accompanying  annual  report  of  the  ofi&cer  in  charge  upon 
the  improvement  of  Hudson  Eiver  (Appendix  E 1). 

Three  propositions  looking  to  improvement  of  the  navigation  of  the 
river  were  by  the  terms  of  the  act  to  be  considered  by  the  Board  and 
projects,  with  estimates  of  cost,  required  to  be  submitted. 

(1)  Between  New  York  City  and  the  city  of  Albany,  for  the  naviga- 
tion of  seagoing  vessels  drawing  20  feet  of  water. 

(2)  Between  New  York  City  and  the  State  dam  at  Troy,  for  the  navi- 
gation of  seagoing  vessels  drawing  20  feet  of  water. 

(3)  Between  Coxsackie  and  the  State  dam  at  Troy,  for  navigable 
channel  12  feet  deep  at  mean  low  water. 

Upon  these  three  several  propositions  the  Board,  after  full  and  care- 
fol  consideration,  remarks  as  follows: 

Concerning  the  first  two— deep  channels  between  New  York  City 
and  Albany  and  between  New  York  City  and  Troy — 

The  Board  is  of  the  opinion  that  the  possihle  henefits  to  commerce  to  he  derived 
from  the  projKmed  improvement  for  vessels  drawing  20  feet  are  not,  under  existing 
conditions^  safficieut  to  Justify  at  this  time  the  expenditure  necessary  to  make  such 

impTOTement. 

•  •  •  •  •  •  • 

The  estimates  of  cost  of  carrying  out  the  two  projects  contained  in  the  said  act, 
irhieh  provide  for  widening  and  deepening  the  channels  between  New  York  Citjy 
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and  the  city  of  Albany  and  between  New  York  City  and  the  city  of  Troy  for  th« 
navigation  of  seagoing  vessels  drawing  20  feet  of  water,  are  $5,934, 847.60  and 
$19,507,832.74,  respectively. 

Concerning  the  third — channel  12  feet  deep  between  Goxsaekie  and 
the  State  dam  at  Troy — 

After  carefully  studying  the  wants  of  commerce,  the  Board  is  of  the  opinion  that 
the  third  project  contained  in  the  act  of  September  19,  1890,  which  provides  for  im- 
proving the  Hudson  River  "  between  Goxsaekie  and  the  State  dam  at  Troy  to  each 
an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low  water,''  is  a 
worthy  and  useful  one,  and  accordingly  recommends  it  for  adoption. 

•  •••«•  • 

In  view  of  the  necessities  of  the  commerce  incident  to  the  river  proper  and  its 
tributary  country,  the  Board  is  of  the  opinion  that  the  project  for  improvement 
adopted  in  1867  should  be  extended  so  as  to  provide  for  a  channel  depth  of  at  least 
12  feet  at  mean  low  water,  and  that  such  an  extension  is  well  worth  the  expenditure 
required  for  its  execution. 

The  estimate  submitted  by  the  Board  for  a  channel  12  feet  deep  and 
400  feet  wide  from  Goxsaekie  to  the  foot  of  Broadway,  Troy,  and  thence 
12  feet  deep  and  300  feet  wide  to  the  State  dam  at  Troy,  is  $2,447,906.56. 

July  1,  1891,  balance  unexpended $128,342.71 

June  30,  1892,  amount  expended  during  fiscal  year 87, 228. 98 

July  1, 1892,  balance  unexpended 41, 113.73 

July  1,  1892,  outstanding  liabilities $9, 733. 45 

July  1,  1892,  amount  covered  by  uncompleted  contracts 11, 246. 75 

20,980.20 

July  1,  1892,  balance  available 20,133.53 

Amount  appropriated  by  act  approved  July  13, 1892 187, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 207, 633. 53 


'Amount  (estimated)  required  for  completion  of  existing  project 2, 260, 406. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 500,000,00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  E  1.) 

^.  Harbor  at  SaugertieSy  New^  Torlc. — ^This  harbor  is  formed  by  the 
mouth  of  Esopus  Creek,  which*empties  into  the  Hudson  River,  on  the 
west  bank,  about  100  miles  above  New  York  City. 

The  bar  at  the  entrance  at  the  time  of  original  examination,  made  in 
November,  1883^  with  the  view  of  preparing  estimates  for  improve- 
ment, had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the 
distance  between  the  6-foot  curves  across  it  was  1,100  feet.  The  liar- 
bor  could  therefore  be  entered  only  at  high  water  even  by  the  smallest 
class  of  vessels.    The  range  of  tides  is  4  feet,  approximately. 

The  plan  of  improvement  which  was  adopted  in  1887  provided  for 
securing  a  depth  of  8  feet,  mean  low  water,  from  the  entrance  to  the 
head  of  navigation,  1 J  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  feet  long,  260  feet  apart  on  the  inside  and  280  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  wiis  $52,000;  the  amount  ex- 
pended upon  the  project  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  outstanding  liabilities,  was  $36,299.11.  At  that 
date  the  south  dike  had  been  completed,  and  its  length  was  2,363^  feet; 
the  north  dike  had  been  completed  for  a  length  of  809  feet,  and  the 
shoal  in  front  of  Sheffield's  paper  mill  had  been  dredged  to  afford  a 
channel  50  feet  wide  and  7  to  8  feet  deep,  mean  low  wat6r«    The  chan- 
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nel  across  the  bar  was  200  wide  and  9  feet  deep,  mean  low  water,  and 
work  on  the  north  dike  extension  was  in  progress. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusiye  of  outstanding  liabilities,  was  $7,085.30,  and  was  applied 
toward  the  completion  of  1,250  feet  of  pile  dike  on  the  north  side  of 
the  creek. 

The  existing  navigable  depth  from  the  entrance  to  the  head  of  navi- 
gation is  9  feet,  mean  low  water,  in  a  channel  from  100  to  300  feet  wide. 

July  1,1891,  balance  nnexpended $7,678.24 

June  30, 1892,  amount  expended  daring  fiscal  year 7,085.30 

July  1, 1892,  balance  unexpended 592.94 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiBcal  year  ending  June  SO,  1893 5, 592. 94 

(  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

<  Submitted  in  compliance  with  tbe  requirements  of  sections  2  of  river 
(     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  E  2.) 

5.  Harbor  at  Bondout^  New  York. — This  harbor  is  formed  by  the 
month  of  Kondont  Creek,  which  empties  into  the  Hudson  River  on  its 
west  side  about  90  miles  above  the  city  of  Kew  York,  and  is  the  east- 
em  terminus  of  the  Delaware  and  Hudson  Caual.  The  creek  is  a  tidal 
stream  for  3  mUes  above  its  mouth,  and  prior  to  1871  all  improve- 
ments had  been  made  by  private  parties.  The  range  of  tides  is  4  feet, 
approximately. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  only  7  feet  at  mean  low 
water.  The  project  of  improvemeut,  based  on  this  survey,  was  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  at  the  mouth  of  the  creek,  to  be  obtained  by  means  oi 
dikes  and  dredging.  The  parallel  channel  dikes,  350  feet  apart  at  the 
entrance,  were  to  be  built  outward  into  the  Hudson  Biver,  and  a  branch 
dike  upstream,  starting  at  outer  end  of  north  pier,  to  protect  the  north 
dike  against  destruction  by  ice. 

The  estimated  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  was  2,200  feet,  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  between  them  50  feet 
wide  and  13^  feet  deep,  mean  low  water,  and  100  feet  wide  and  12  feet 
deep,  mean  low  water. 

l?he  appropriations  which  have  been  made  since  1880  have  been  ap- 
plied exclusively  to  the  repair  of  the  dikes. 

The  amount  expended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1891,  was  $101,500,  at  which 
date  the  navigable  channel  was  100  feet  wide  and  from  12^  to  13^  feet 
deep,  mean  low  water.  The  dikes  were  built  originally  of  tunber  and 
stone  to  the  height  of  mean  high  water,  but  the  tunber  has  since  be- 
come so  damaged  by  age  and  by  the  ice  that  the  stone  filling  in  many 
places  has  fallen  out  between  the  rows  of  piles,  and  the  height  of  the 
dikes  has  been  correspondingly  lowered. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $5,000,  and  was  applied  in  re- 
pairing the  north  and  branch  dikes  by  replacing  worn  and  decayed  tim- 
ber and  refilling  with  stone.  The  dikes  are  now  in  fair  condition, 
except  that  the  south  dike  requires  some  additional  stone  filling. 
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July  1. 1891,  balance  unexpended $5, 000. 00 

June  SO,  1892,  amoont  expended  during  fisctkl  year 5,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

(  Amount  (estimated^  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  3.) 

4.  Wappinger  Creek^  New  York. — ^Wappinger  Creek  is  a  small  stream 
which  empties  into  the  Hudson  Eiver  on  left  bank,  one-half  mile  below 
the  village  of  New  Hamburg,  N.  Y.  The  navigable  portion,  extending 
from  the  month  to  Wappinger  Falls,  is  2  miles  long  approximately,  and 
before  improvement  afforded  navigation  to  small  boats  drawing  not  ex- 
ceeding 6  feet  in  a  water  way  which  had  a  width  varying  from  25  feet 
to  76  feet.    The  range  of  tides  at  entrance  is  4  feet  approximately. 

The  project  for  its  improvement  contained  in  the  report  upon  the  sur- 
vey November  11,  1889,  to  comply  with  the  river  and  harbor  act, 
August  11, 1888,  contemplates  a  channel  80  feet  wide  and  8  feet  deep 
from  the  mouth  to  the  falls.  The  estimated  cost  of  the  improvement 
was  $13,000.  The  amount  appropriated  by  the  river  and  harbor  act  of 
September  19, 1890,  was  $13,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  outstanding  liabilities,  was  $80.33. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  was  $12,756.82. 

The  project  was  completed  April  30, 1892. 
'  There  is  now  a  navigable  channel  from  the  entrance  to  the  Falls  with 
a  least  width  of  80  feet  and  a  least  depth  of  8  feet,  mean  low  water. 

July  1,1891,  balance  unexpended $12,919.67 

June  Sk),  1892,  amount  unexpended  during  fiscal  year 12, 756. 82 

July  ly  1892, balance  unexpended 162.85 

(See  Appendix  E  4.) 

5.  Harlem  River ^  New  York. — ^The  Harlem  Eiver  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  water  way  between  the  two 
streams,  as  the  bed  of  the  connecUng  reach  at  Kingsbridge  was  a  long 
reef  of  solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low 
tide  in  the  Harlem  Eiver  was  practically  at  High  Bridge,  5  miles  from 
its  junction  with  the  East  Eiver  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and,  at  high  tide,  in  Spuyten  Duyvil  Creek,  near  Kingsbridge,  If  miles 
from  the  Hudson,  for  vessels  of  8  feet  draft. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  be- 
tween the  East  and  Hudson  rivers. 

The  project  for  the  improvement  as  originally  adopted  in  1875  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  Eiver  and  Spuyten  Duyvil  Creek  to  400  feet,  re- 
taining the  original  width  of  350  feet  through  Dyckman  Meadow,  but 
increasing  the  depth  there  to  18  feet,  mean  low  water.  This  project 
was  revised  in  1886  by  narrowing  the  channel  immediately  north  of 
High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet 

The  estimated  cost  of  the  work  was  $2,700,000;  the  amount  expended 
upon  the  improvement  up  to  the  close  of  the  fiscal  year  ending  June 
SO,  1891,  indofiive  of  outstanding  liabilities,  was  $448,696.28.    At  that 
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date  the  excavation  of  the  section  of  canal  prism  lying  to  the  west  of 
old  Kingsbridge  road  had  been  carried  down  to  grade  over  an  area 
of  203,575  square  feet,  completing  the  section  of  cut  to  be  excavated 
under  the  contract  of  December  16, 1887,  with  the  exception  of  a  core 
of  rock  left  standing  in  the  center  of  the  excavation  for  temporary  use 
as  a  roadway,  and  a  spur  of  rock  in  the  southwest  end  over  which  the 
tramway  for  transporting  the  broken  stone  to  the  dumping  ground 
passed.  Both  these  ledges  covered  an  area  of  42,000  square  feet,  and 
were  in  process  of  removal.  The  old  Kingsbridge  road,  where  it  crossed 
the  canal,  had  been  closed,  and  the  material  composing  it  excavated 
down  to  the  underlying  rock  surface,  and  a  temporary  roadway  over 
the  east  dam  bad  been  opened  to  public  traffic.  The  earth,  turf,  and 
meadow  sod  between  the  east  dam  and  the  westerly  limit  of  the  con- 
tract of  August  12, 1889,  had  been  nearly  all  excavated  down  to  grade, 
and  the  rock  excavation  begun  and  grade  reached  over  an  area  of  600 
square  feet. 

Nearly  all  the  rock  to  be  removed  under  the  contract  of  March  9, 
1891,  had  been  stripped  of  earth,  and  the  excavation  in  the  rock  had 
been  carried  down  to  grade  over  an  area  of  1,400  square  feet.  The 
dredging  in  the  Harlem  River  began  near  Fordham  footbridge,  and 
had  been  carried  northward  toward  Kingsbridge  in  a  water  way  600  feet 
long,  75  to  150  feet  wide,  and  9  feet  deep  at  mean  low  water.  The  con- 
tract for  work  west  of  west  dam  was  not  begun. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $190,421.14.  At  that  date  the 
excavation  of  the  section  of  canal  prism  lying  between  the  two  dams 
had  been  carried  down  to  grade  over  an  area  of  285,000  square  feet, 
leaving  an  area  of  only  65,000  square  feet,  over  which  the  rock  remains 
to  be  excavated  in  order  to  complete  the  cut  between  the  dams,  and  a 
large  portion  of  this  rock  had  already  been  reduced  to  within  a  few  feet 
of  grsbde.  A  total  of  625  linear  feet  of  stone  revetment  wall,  and  190 
hnear  fe^t  of  timber  revetment  had  been  built  to  protect  the  side  slopes 
of  the  canal  chamber  where  necessary,  to  prevent  the  loose  rock  and 
earth  arising  from  degradation  of  the  slopes  from  falling  into  the  cut 
after  the  canal  has  been  opened  to  navigation.  In  the  Harlem  Eiver  a 
channel  9  feet  deep,  mean  low  water,  and  about  150  fe«t  wide  had  been 
dredged  from  a  point  900  feet  north  of  Fordham  footbridge,  where  it 
connects  with  the  natural  channel,  to  within  200  feet  of  the  east  dam. 
In  Spuyten  Duyvil  Creek  the  channel  near  the  Hudson  Eiver  railroad 
drawbridge  had  been  widened  to  about  65  feet,  with  a  depth  of  8  feet, 
mean  low  water,  the  channel  over  the  bar  at  the  rolling  imll  deepened 
to  8  feet,  mean  low  water,  the  point  of  meadow  opi)08ite  the  Govern- 
ment dock  cut  off  so  as  to  widen  the  channel  at  this  point  to  240  feet, 
and  Dyckman  Greek  and  the  meadow  in  front  of  the  west  dam  had 
been  excavated  to  nearly  the  ftdl  projected  width  and  depth  to  within 
100  feet  of  the  west  dam. 

Jnlyl,  1891,  balance  unexpended $342,298.95 

Jane  30,  1S&2,  amonnt  expended  during  fiscal  year 152, 161. 66 

July  1, 1892,  balance  unexpended 190,137.29 

Julyl,  1892,  outstanding  liabilities $38,259.48 

July  1, 1892,  amount  covered  by  uncompleted  contracts 1 42, 204. 41  oo  o« 

' —  180, 463. 89 

July  1, 1892,  balance  available ^'SS'jS 

Amount  appropriated  by  act  approved  July  13,  1892 175, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 • l^y  ^3-  ^ 
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{  Amonnt  (estimated)  required  for  completion  of  oxiRting  project $1, 805, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api)endix  E  5.) 

6,  East  Biver  and  Hell  Gate^  New  TorJc. — Originally  the  channel  of 
East  Eiver  contained  many  dangerous  rocky  obstructions  to  naviga- 
tion, lying  both  above  and  below  mean  low  water.  Especially  was  this 
the  case  at  Hell  Gate,  where  the  bounding  beaches  had  irregular  and 
shoal  rocky  foreshores,  and  the  inclosed  waterway  had  a  few  detachf>id 
rocky  isles  with  crests  rising  several  feet  above  high- water  mark. 

At  Hell  Gate  the  channel  turns  at  right  angles  around  Hallets  Point, 
Astoria,  and  the  current  runs  with  a  velocity  varying  at  different  stages 
of  the  tide  from  3  to  10  miles  an  hour  over  or  around  Way  Beef,  Pot 
Eock,  Shell  Drake,  Frying  Pan,  Hallets  Point,  Negro  Point,  Holmes 
Eock,  Hog  Back,  Heel  Tap,  Flood  Kock,  Hen  and  Chickens,  Gridiron, 
Mill  Bocks,  The  Negro  Heads,  Bhinelander  Beef,  and  Bread  and  Cheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  26-foot  contour,  mean  low  water,  and  embraced  an  area  of 
3  acres. 

The  detached  rocks  in  the  inclosed  water  way  had  varying  depths 
over  them.  The  Middle  Beef,  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  of  Hell  Gate.  It  bad  a  small  backbone,  pro- 
jecting above  high  water,  called  Flood  Bock,  upon  which  vessels  were 
frequently  stranded  at  ebb  tide  when  the  currents  swept  directly  over 
the  rock.  To  the  northward,  near  the  mouth  of  the  Harlem  Biver,  lay 
the  two  Mill  Bocks,  both  of  which  were  usually  visible  at  high  water. 
To  the  eastward  Frying  Pan  had  only  11  feet,  mean  low  water;  Heel 
Tap,  12  feet;  Pot  Bock,  20  feet,  and  North  Brother  Island  Beef,  16 
feet. 

The  project  of  improvement  adopted  in  1867  provided  for  the  removal 
to  the  depth  of  26  feet,  mean  low  water,  of  thr  rocks  and  ree&  that  lay 
directly  in  the  channel  at  Hell  Gate,  and  tor  the  construction  of  sea 
walls  and  dikes  upon  others  that  lay  near  the  edge  of  the  channeL 
The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,689,820. 

Besides  the  obstructions  before  enumerated  submerged  rocks  were 
known  te  exist  at  other  points  in  the  channel,  such  as  Diamond  Beel^ 
16J  feet,  mean  low  water,  off  the  Battery;  Ooeuties  Beef^  14.3  feet^ 
mean  low  water,  off  Coenties  Slip;  Shell  Beef,  9  feet,  mean  low  water, 
between  Eighth  and  Tenth  streets;  Ferry  Beef,  7  feet,  mean  low  water, 
and  Charlotte  Bock,  14J  feet,  mean  low  water,  opposite  Thirty-fourth 
street ;  the  Middle  Ground,  11^  feet,  mean  low  water,  oft'  Sunken  Meadow, 
at  the  entrance  to  Little  Hell  Gate,  and  Mid-Channel  Beef,  16^  feet, 
mean  low  water,  at  Baretto  Point,  opx>o8ite  Bikers  Island. 

The  project  was  enlarged  in  1874,  and  the  total  cost  estimated  at 
$5,139,120  (Annual  Beport,  Chief  of  Engineers,  1874,  Partn.  page  164). 
Besides  the  improvements  already  projected  at  Hell  Gate,  the  new  pro- 
ject provided  for  the  construction  of  a  riprap  dike  to  connect  the  Mill 
Bocks;  sea  walls  upon  Hog  Back  and  Holmes  Bock,  and  the  removal 
to  a  depth  of  26  feet,  mean  low  water,  of  Diamond  Beef,  Coenties  Beef, 
and  the  small  rocks  known  as  Scaly  Bock,  Blackwells  Bock,  and  the 
Bock  off  Woolsey's  bath  house. 

The  project  was  enlarged  in  1884  to  provide  for  the  removal  of  Pil- 
grim Bock,  opposite  Nineteenth  street,  to  24  feet,  mean  low  water; 
again  in  1889  for  the  removal  of  reef  off  Diamond  Beef  to  26  feet, 
mean  low  water,  and  Ferry  and  Charlotte  Bocks  opposite  Thirty-fourth 
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street,  to  26  feet  mean  low  water,  and  again  in  1890  for  the  removal 
of  Shell  Beef  and  Middle  Oroond  to  18  feet,  mean  low  water. 

The  amount  exi)ended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  outstanding  liabilities,  was  $3,905,139.00.  At  that 
date  HaUets  Point,  covering  3  acres,  Way  Beef,  Shell  Drake,  Diamond 
Beef,  North  Brother  Island  Beef,  Goenties  Beef,  and  Scaly  Bock  had 
been  removed  to  the  depth  contemplated  in  the  project.  Pilgrim  Bock 
had  been  reduced  to  a  least  depth  of  24  feet;  Heel  Tap  had  been  broken 
to  26  feet  and  dredged  to  20.5  feet,  and  the  least  depths  on  Frying  Pan 
and  Pot  Bock  were  18  feet  and  22.8  feet  at  mean  low  water,  respec- 
tively; Ferry  Beef,  off  Thirty-fourth  street,  had  been  lowered  from  a 
least  depth  of  7.1  feet  to  a  least  depth  of  19  feet,  and  4,480  tons  of  rock 
had  been  removed  from  reef  off  Diamond  Beef.  Flood  Bock  and  con- 
necting reefs,  covering  9  acres,  had  been  broken  to  30  feet,  and  156,504 
tons  of  debris  had  been  removed;  the  Kegro  Heads  and  Hen  and 
Chickens  and  been  reduced  to  18  feet,  mean  low  water,  and  a  new  18-foot 
channel,  500  feet  wide,  had  been  opened  across  the  reef.  Sea  walls  had 
been  built  by  the  Government  to  connect  Great  and  Little  Mill  Bocks, 
and  by  the  city  authorities  on  Bread  and  Cheese.  Under  contract, 
3,435^  cubic  yards  of  material  and  960J  tons  of  bowlders  had  been  re- 
moved from  Shell  Beef,  off  Kinth  street.  These  results  have  been 
of  the  greatest  value  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $160,546.81,  and  was  applied  in 
removing,  by  hired  labor,  20,872  tons  of  broken  stone  from  Flood  Bock, 
by  the  use  of  the  two  United  States  engineer  dredges;  in  removing 
1,211.2  tons  of  rock  by  use  of  the  United  States  steam-drill  scow  from 
reef  off  Diamond  Beef,  completing  its  removal  to  the  contemplated 
depth  of  26  feet,  mean  low  water;  in  removing  1,763  tons  of  rock,  by 
use  of  tbe  United  States  steam-(b*ill  scow  and  the  United  States  engi- 
neer dredge  Hell  Gate  from  Ferry  Beef,  off  Thirty-fourth  street,  re- 
ducing the  least  depth  over  it  to  24  feet,  mean  low  water;  in  removing, 
by  use  of  the  United  States  engineer  dredge  Hell  Oate  158  tons  of 
large  bowlders  from  upper  end  of  Shell  Beef,  and  in  removing  under 
contract  52,803^  cubic  yards  of  fine  material  and  2,507^  tons  of  bowlders 
from  Shell  Beef,  off  Ninth  street,  and  392  cubic  yards  of  small  broken 
stone  and  323  tons  of  bowlders  from  Middle  Ground  opposite  Sunkeu 
Meadow. 

Jalj  ly  1891,  balance  unexpended $203,577.89 

June  ^,  189^,  amonnt  expended  daring  fiscal  year 137, 661. 48 

July  1, 1892,  balance  unexpended 65,926.41 

July  1, 1892,  outstanding  liabilities $22,895.33 

July  1, 1892,  amount  covered  by  uncompleted  contracts 1, 357. 54 

24, 252. 87 

July  1,  1892,  balance  available 41,673.54 

Amoont  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 191, 673. 54 

( Amount  (estimated)  required  for  completion  of  existing  project  ...    888,840.67 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  6.) 

7.  Newtown  Oreekj  New  York. — ^This  is  a  tidal  stream,  about  4  miles 
long,  running  through  the  eastern  part  of  Brooklyn,  and  emptying  into 
the  East  Eiver  opposite  Thirty-fourth  street,  New  York  City, 
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It  had  formerly  a  depth  of  12J  feet,  mean  low  water,  at  the  mouth, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  improvement,  adopted  in  1880,  but  moditied 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  Avenue  Bridge, 
and  irom  that  point  up  to  the  head  of  navigation  on  both  branches,  a 
channel  decreasing  from  175  feet  to  100  feet  in  width,  and  from  18  feet 
to  10  feet  in  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  outstanding  liabilities,  was  $136,026.07.  At  that 
date  the  channel  from  the  entrance  to  Vernon  avenue  bridge  was  175 
feet  wide  at  the  entrance  and  150  feet  wide  near  the  bridge,  and  21  feet 
deep.  The  channel  from  Vernon  Avenue  Bridge  to  Central  Oil  Works 
was  80  feet  wide  and  18  feet  deep;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  26  feet  wide  and  15  feet  deep;  from  Queens  County 
Oil  Works  to  Penny  Bridge,  25  feet  wide  and  12  feet  deep.  The  chan- 
nel from  Maspeth  avenue  to  Metropolitan  avenue  was  100  feet  wide  and 
10  feet  deep,  mean  low  water.  In  the  English  Kills  branch  the  channel 
was  100  feet  wide  and  10  feet  deep  from  Jf  ichols's  Chemical  Works  to 
a  point  700  feet  to  the  eastward. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  was  $12,55^.08,  and  was  applied  in 
dredging  15,648  cubic  yards  of  material  in  the  reach  from  Central  Oil 
Works  to  Penny  Bridge,  to  gain  depths  varying  from  12  to  15  feet, 
mean  low  wator.  A  survey  made  in  April,  1892,  shows  that  the  depths 
in  the  various  reaches  have  materially  decreased  by  shoaling  since 
work  was  suspended.  At  that  date  the  channel  from  the  entrance  to 
Vernon  Avenue  Bridge  was  175  feet  wide  and  18  feet  deep,  mean  low 
water :  the  channel  from  Vernon  Avenue  Bridge  to  Central  Oil  Works 
was  80  feet  wide  and  16  feet  deep;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  50  feet  wide  and  14  feet  deep,  and  from  Queens 
County  Oil  Works  to  Penny  Bridge,  50  feet  wide  and  10  feet  deep. 
The  channel  from  Maspeth  avenue  to  Metropolitan  avenue  is  100  feet 
wide  and  9  feet  deep,  mean  low  water.  In  the  English  Kills  branch 
the  channel  is  100  feet  wide  and  8  feet  deep  from  Nichols's  Chemical 
Works  to  a  point  700  feet  to  the  eastward. 

The  cause  of  the  habitual  shoalings  inunediately  following  dredging 
is  the  absence  of  bulkheads  to  confine  the  banks. 

The  existing  channel  is  not  adequate  in  width  or  depth  to  the  de- 
mands of  commerce,  and  the  adopted  project  for  improvement  should 
be  completed  as  early  as  practicable  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 

July  1,1891,  balance  unexpended $13,605.94 

June  30^  1892,  amount  expended  during  fiscal  year 12,554.08 

July  1,1892,  balance  unexpended 1,051.86 

Amount  appropriated  by  act  approved  July  13,  1892 35,  ODD.  00 

Amount  available  for  fiBcal  year  ending  June  30, 1893 86, 051. 86 

Amount  (estimated)  required  for  completion  of  existing  project 78, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  7.) 

8.  Buttermilk  Channel^  N'ew  York  Harbor. — ^Buttermilk  Ohannel  lies 
between  tiie  city  of  Brooklyn,  N.  Y.,  and  Governors  Island,  New  York 
Harbor,  and  was  formerly  obstructed  at  its  upper  end,  where  it  joins 
the  East  Biver,  by  a  shoal,  over  which  there  was  a  least  depth  of  9^ 
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feet  at  mean  low  water.  The  crest  of  tMs  shoal  lay  about  800  feet  dis- 
tant from  the  line  of  the  Brooklyn  wharves. 

The  original  project  of  improvement,  adopted  in  1881,  provided  for 
the  removal  to  a  depth  of  26  feet,  mean  low  water,  of  such  parts  of  the 
shoal  as  came  within  850  feet  oi  the  Brooklyn  wharves,  which  would 
take  off  the  crest  of  the  shoal  and  give  elsewhere  a  depth  of  not  less 
than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,000.  In  view  of 
the  increasing  importance  of  the  wharves  on  the  Brookljm  shores  and 
the  dif&culty  experienced  by  deep-draft  vessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  project  of  improvement  was  modified  in 
1885  so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
26  feet,  mean  low  water,  at  an  estimated  additional  cost  of  9150,000, 
making  the  total  estimated  cost  of  the  project  $360,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  inclusive  of  outstanding  liabilities,  was  $321,926.56,  and  was  ap- 
plied in  dredging.  The  shoal  had  been  entirely  removed  to  a  depth  of 
26  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $12,051.98,  and  was  applied  to 
payment  of  liabilities  outstanding  at  the  beginning  of  the  fiscal  year. 

There  is  a  balance  of  $24,843.25  remaining  from  the  appropriation  of 
September  19, 1890,  available  for  application  toward  the  forther  im- 
provement of  Buttermilk  Channel  by  excavation  from  the  shoal  oppo- 
site Bed  Hook  Point.  This  balance  and  tlie  appropriation  of  $100,000 
made  by  the  river  and  harbor  act  of  July  13, 1892,  will  be  applied  in 
widening  and  deepening  the  existing  channel  at  the  southern  entrance 
as  far  as  the  funds  avaUable  will  permit.  The  improved  depth  will  be 
26  feet  at  mean  low  water. 

July  1, 1891,  balance  unexpended $36,895.23 

June  30, 1892,  amoant  expended  daring  fiscal  year 12,051.98 

July  1,1892,  balance  unexpended 24,843.25 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

imount  available  for  fiscal  year  ending  June  30,1893 124,843.25 

(  Amount  (estimated)  required  for  completion  of  existing  project 429, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.) 

9.  Oowanus  Bay^  New  York — Bed  Hookj  Oowanus  Creek  and  Bay 
Ridge  channels, — Oowanus  Bay  is  a  part  of  iN'ew  York  Harbor,  lying  at 
the  mouth  of  Gowanus  Greek,  in  the  southwestern  part  of  the  city  of 
Brookljm. 

The  depth  of  water  in  the  channel  of  Gowanus  Creek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement,  adopted  in  18^1,  provided  for  a  depth  of 
18  feet  to  the  channels  in  the  bay  le^ading  up  to  the  mouth  of  the  creek 
on  both  the  north  and  south  sides,  and  for  carrying  the  improve- 
ment with  the  same  depth  up  the  creek  to  Hamilton  Avenue  Bridge,  a 
distance  of  1  mile. 

The  channel's  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  iu  which  distunce  the  width  would  gradually 
decrease. 

The  estimated  cost  of  this  improvement  was  $192^564.90. 
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The  project  of  1881  was  modified  in  1888  by  iDcreasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  spaoe  near  the  mouth  of  Gowanns  Greek  more 
room  was  provided  for  by  catting  away  the  angle  on  the  south  side  at 
an  estimated  total  cost  of  $600,000. 

The  amount  expended  on  the  Bed  Hook  a/nd  Oowanns  Greek  channels 
up  to  June  30, 1891,  inclusive  of  outstanding  liabilities,  was  $155,004.99. 
At  that  date  this  channel,  from  the  entrance  to  Erie  Basin  to  Twenty- 
eighth  street,  was  150  feet  wide  and  21  feet  deep,  mean  low  water: 
thence  to  the  foot  of  Percival  street,  100  feet  wide  and  21  feet  deep,  ana 
the  triangular  slips  at  the  foot  of  Gourt,  Bryant,  and  Smith  streets, 
had  been  dredged  to  21  feet. 

The  improvement  of  Bay  Bidge  channel^  extending  fipom  Twenty- 
eighth  street  south  and  west  to  Sixtieth  street,  south  shore,  which, 
under  the  project  of  1881  was  suspended  in  1884,  was  resumed  in  May, 
1891,  under  a  specific  appropriation  of  $100,000  contained  in  the  river 
and  harbor  act  of  September  19, 1890,  which  provided  for  a  channel 
400  feet  wide  and  21  feet  deep.  Up  to  June  30,  1891,  the  sum  of 
$18,450.15,  inclusive  of  outstanding  liabUities,  had  been  expended  under 
contract.  At  that  date  the  improved  channel,  beginning  at  Forty- 
second  street,  had  been  carried  north  a  distance  of  1,800  feet,  30  feet 
wide  and  21  feet  deep,  and  south  a  distance  of  650  feet,  35  feet  wide 
and  21  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
on  the  Bed  Hook  and  Gowanus  Greek  channels^  inclusive  of  outstand- 
ing liabilities,  was  $39,081.95,  and  was  applied  in  removing  154,918 
cubic  yards  of  material  under  contract.  When  work  was  suspenaed, 
on  exhaustion  of  appropriation,  May  17, 1892,  this  channel,  from  the 
entrance  to  Erie  Basin  to  Twenty-eighth  street,  was  230  fi^t  wide  and 
21  feet  deep,  mean  low  water,  and  thence  to  the  foot  of  Twenty-third 
street,  150  feet  wide  and  21  feet  deep,  mean  low  water. 

The  amount  expended  on  the  Bay  Bidge  Ghannel  during  the  fiscal 
year  ending  June  30,  1892,  inclusive  of  outstanding  liabilities,  was 
$95,833.35,  and  was  applied  in  removing  365,025  cubic  yards  of  mate- 
rial under  contract.  When  work  was  suspended  on  exhaustion  of  ap- 
propriation, June  18, 1892,  this  channel  was  120  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Thirty-ninth 
street;  thence  90  feet  wide  and  21  feet  deep  to  Sixtieth  street,  opposite 
Bay  Bidge. 

The  beds  of  both  channels  have  been  lowered  from  5  to  15  feet,  and 
as  the  material  removed  has  been  sand,  the  banks,  having  no  confining 
bulkheads,  have  correspondingly  increased  their  slopes,  causing  the 
unstable  material  to  slide  into  the  channels  and  reduce  their  depths. 

The  channels  also  suffer  from  deposits  carried  down  from  Gowanus 
Canal,  and  from  deposits  brought  in  from  outlying  shoals  by  the  waves. 

These  sources  of  degradation  will  be  appreciably  exhausted  only 
when  permanent  bulkheads  are  built  along  both  shores  to  hold  the  soft 
and  unstable  banks. 

July  1,  1891,  balance  unexpended $136,058.10 

June  30,  1892,  amount  expended  during  fiscal  year 106, 878. 53 

July  1,  1892,  balance  unexpended 29,179.57 

July  1,  1892,  outbtanding  Uabilities 28,036.77 

July  1,  1892,  balance  available 1,142.80 

Amount  appropriated  by  act  approved  July  13,  1892 198,600.00 

Amount  available  for  fiBoal  year  ending  June  30,  1893 199,742.80 
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i  Amount  (estiinated)  reqnired  for  completion  of  existing  prey  ect $281, 400. 06 

<  Submittoil  in  compliance  with  requiremente  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  9.) 

10.  New  York  Harbor  ^  New  TarJe, — ^Before  the  improvement  of  the  main 
entrance  into  New  York  Harbor  was  undertaken  by  the  United  States, 
the  least  depth  in  mid-channel  on  the  bar  was  23.7  feet  at  mean  low 
water,  and  the  same  was  the  limiting  depth  across  three  other  shoals 
between  the  bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  car- 
ried on  in  vessels  of  great  draft  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886.  It  provides  for  dredging  a  channel  1,000  feet  wide 
and  30  feet  aeep  at  mean  low  water,  from  deep  water  below  the  iN'ar- 
I0W8  through  the  Main  Ship  Channel  and  Gedney  Channel  to  deep 
water  outside  the  bar;  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  periodical  dredging  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side,  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prevent  its  being  scoured  away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  was  $1,490,000 
for  dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improve- 
ment should  the  contraction  works  prove  to  be  necessary  was  estimated 
at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  was  made, 
on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30, 1891,  inclusive  of  outstanding 
liabilities,  was  $1,406,188.89. 

At  that  time  Gedney  Channel  and  Bayside  Channel  (ea-st  and  west) 
were  practically  completed,  having  a  depth  of  30  feet,  mean  low  water, 
for  the  full  projected  width  of  1,000  feet. 

The  Main  Ship  Channel  from  Buoy  IN'o.  10  north  to  Buoy  'No.  12  had 
then  a  depth  of  30  feet,  mean  low  water,  for  a  width  varying  from  500  to 
800  feet,  and  a  depth  of  28  feet  for  a  width  of  1,000  feet  throughout.  From 
Buoy  !No.  12  northward  to  deep  water  below  the  Narrows  there  was  then 
a  30-foot  channel  not  previously  improved,  400  feet  wide,  and  a  28-foot 
1,000  feet  wide.  The  30-foot  channel  had  a  least  width  of  400  feet  from 
deep  water  below  Buoy  No.  10,  Lower  Bay,  to  deep  water  below  the 
Narrows,  a  distance  of  22,000  feet,  and  there  was  a  28-foot  channel, 
1,000  feet  wide,  throughout  the  entire  length  of  this  reach. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  February 

20. 1890,  for  the  protection  of  the  north  shore  of  Saii(iy  Hook  was  built 
from  a  point  375  feet  east  of  Jetty  No.  4,  westward  to  a  point  200  feet 
west  of  Jetty  No.  10,  a  total  distance  of  2,375  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $95,376.95.  The  contract  with 
The  Joseph  Edwards  Dredging  Company,  dated  February  16, 1891,  for 
the  removal  of  500,000  cubic  yards  of  material  was  completed  October 

10. 1891.  During  the  fiscal  year  there  was  removed  213,268  cubic  yards 
from  the  Main  Ship  Channel  from  Buoy  No.  12  (Southwest  Spit)  north- 
ward to  deep  water  below  the  Narrows,  nearly  opposite  Buoy  No.  11, 
and  the  channel  at  the  time  work  was  suspended,  October  10,  1891, 
had  a  width  of  1,000  feet  and  a  depth  of  30  feet,  mean  low  water,  from 
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deep  water  below  the  Narrows  to  deep  water  beyond  the  bar.  Detailed 
surveys  of  all  the  improved  channels  were  made  during  November  and 
December,  1891,  and  January,  1892,  and  the  results  showed  that  the 
improved  depths  have  been  maintained  without  appreciable  deteriora- 
tion. 

Baxter  Ledge,  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
van  Kull  from  Upper  New  York  Bay,  northeast  from  St.  George, 
Staten  Island,  and  having  over  it  originally  a  least  depth  of  18  feet., 
mean  low  water,  was  successfully  removed  to  25.6  feet,  mean  low  water, 
using  the  United  States  plant  connected  with  the  East  Biver  and  Hell 
Grate  improvement. 

Under  the  contract  with  John  Satterlee,  dated  March  26, 1891,  3,110 
tons  of  large  stone  were  delivered  and  placed  in  position  in  the  riprap 
sea  wall  for  the  protection  of  the  north  shore  of  Sandy  Hook.  This 
wall  is  now  2,575  feet  long,  extending  from  Jetty  No.  1  westward  to  a 
point  119  feet  westward  of  Jetty  No.  11. 

July  1, 1891,  balance  unexpeDded $120,116.57 

Jane^,  1892,  amonnt  expoDded during  fiscal  year 93,572.22 

July  1,  1892,  balance  nnexpended 26,544.35 

July  1,1892,  outstanding  liabiUties 1,803.73 

July  1, 1892,  balance  available 24,740.62 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 194, 740. 62 

(See  Appendix  E  10.) 

11.  Baritan  Bay,  New  Jersey, — ^Earitan  Bay  forms  the  western  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook^  tiie  New 
Jersey  shore,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  to  the  southeast  of  Seguine 
Point  on  the  south  shore  of  Staten  Island.  At  the  time  of  the  original 
survey,  August,  1880^  the  least  depth  on  the  shoal  lying  between  the 
21  foot  curve  at  Seguine  Point  and  the  21 -foot  curve  at  the  head  of  the 
bay  was  14J  feet,  mean  low  water.  The  project  of  improvement,  based 
upon  the  survey,  provided  for  a  channel  across  the  shoal  300  feet  wide 
and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of  $126,500. 

The  project  was  enlarged  in  1885,  providing  for  a  channel  of  equal 
width  and  depth  over  the  shoals  in  the  vicinity  of  Ward  Point,  Staten 
Island,  where  the  original  depth  was  18  feet,  mean  low  water,  giving  a 
navigable  channel  21  feet  deep,  mean  low  water,  up  to  Perth  Amboy; 
and  further  providing  for  a  channel  300  feet  wide  and  15  feet  deep, 
mean  low  water,  from  Great  Beds  Light  to  South  Amboy,  where  the 
original  depth  was  12^  feet,  mean  low  water,  at  an  estimated  total  cost 
of  §240,500,  for  the  two  works  from  the  beginning,  which  estimate  was 
again  increased  in  1888  to  $246,500,  to  provide  for  the  removal  of  de- 
posits which  had  taken  place  in  the  interval  of  tliree  years. 

The  channel  from  deep  water  at  the  head  of  Karitan  Bay  past  Se- 
guine Point  to  Perth  Amboy  exceeds  5  miles  in  length,  is  crooked,  and 
is  subject  to  constant  shoalings.  As  the  amount  appropriated  any  one 
year  for  the  execution  of  the  project  has  been  much  less  than  the  esti- 
mated cost  of  the  improvement,  and  as  the  channel  excavated  under 
each  appropriation  has  been  impaired  by  shoaling  in  a  greater  or  less 
degree  before  work  could  be  resumed  under  the  succeeding  appropria- 
tions, the  ori<^inal  estimates  for  this  improvement  have  little  value  and 
can  not  be  used  for  determining  the  amount  required  for  completing 
the  project  at  this  date.    The  cost  of  completing  the  project,  if  aU  the 
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Teqnired  money  conld  be  made  available  at  one  time,  was  estimate  in 
1891  at  $175,376. 

The  amonnt  expended  npon  the  modified  project  of  1885  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1891,  inclusive  of  outstanding 
liabilities,  was  $197,680.02.  At  the  close  of  the  contract,  June  15, 1888, 
the  channel  was  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
Perth  Amboy  to  the  bend  at  Great  Beds  Light,  and  300  feet  wide  and 
20  feet  deep,  mean  low  water,  across  the  crest  of  the  shoal  in  the  chan- 
nel leading  from  the  bend  toward  Seguine  Point.  At  the  close  of 
the  year  the  channel  eastward  of  Seguine  Point  was  100  feet  wide, 
with  a  depth  of  21  feet,  mean  low  water,  and  the  channel  from  Great 
Beds  Light  to  South  Amboy  was  170  feet  wide  and  15  feet  deep,  mean 
low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  was  $30,827.09,  and  was  applied  in 
dredging  8,095  cubic  yards  of  material  from  the  channel  leading  from 
Great  Beds  Light  to  South  Amboy,  K.  J.,  and  106,195  cubic  yards  of 
material  from  the  Seguine  Point  Channel. 

When  work  was  suspended  on  exhaustion  of  appropriation,  Septem- 
ber 24,  1891,  the  chaimel  leading  eastward  from  Segume  Point  was  180 
feet  wide  and  21  feet  deep,  mean  low  water,  and  the  channel  from  Great 
Beds  Light  to  South  Amboy  was  170  feet  wide  and  15  feet  deep,  mean 
low  water. 

July  1, 1891,  balance  unexpended $32,060.24 

Jnne  do,  1892,  amonnt  expended  dnring  fiscal  year 30,754.28 

Jnly  ly  1892,  balance  nnexpended 1,295.96 

July  1, 1892,  outstanding  liabilities 72.81 

July  1, 1892,  balance  available 1,223.15 

Amonnt  appropriated  by  act  approved  Jnly  13, 1892 40, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 41, 223. 15 

(  Amount  (estimated)  required  for  completion  of  existing  project 95, 375. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  11.) 

12.  Bemoving  sunken  vessels  or  craft  obstructing  or  endcmgering  navi- 
gation.— ^The  wreck  of  an  old  canal  boat  was  removed  from  Gravesend 
Bay,  Lower  New  York  Harbor,  Aug^nst  12, 1891,  under  contract  with 
Mr.  John  P.  Baxter,  at  a  cost  of  f  144. 

The  tnreck  of  a  canal  boat  was  removed  from  Earitan  Bay,  near  Sonth 
Amboy,  IS.  5^  February  1, 1892,  under  contract  with  the  Chapman 
Derrick  and  Wrecking  Company,  at  a  cost  of  $199. 

(See  Appendix  E  12.) 

EXAMINATION  AND  SUBVEY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OF  BIVEB  AND  HABBOB  ACT  APPBOVED  SEPTEMBEB  19,  1890. 

The  required  preliminary  examination/or  canal  from  main  channelfrom 
Jamaica  Bay  easterly  to  Long  Beach  Inlet^  New  York,  was  made  by  the 
local  engineer  in  charge,  Lieut.  Col.  Gillespie,  and  report  thereon  sub- 
mitted. It  is  his  opinion,  based  upon  the  facts  and  reasons  given,  that 
only  the  western  portion  of  the  water  way  uientioued  in  the  act  is 
worthy  of  improvement.  This  opinion  being  concurred  in  by  me,  Lieut. 
Col.  Gillespie  was  charged  with  and  has  comyjleted  vsurvey  of  this  por- 
tion of  the  water  way  (being  the  eastern  pait  of  Jamaica  Bay)  and 
Babmitted  report  thereon. 
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The  improvement  proposed  contemplates  the  excayation  of  a  navi- 
gable water  way,  60  feet  wide  and  5  feet  deep  at  mean  low  water,  from 
Beach  Channel  to  some  point  on  the  eastern  shore  of  Jamaica  Bay. 
Three  rontes,  with  estimates,  are  submitted,  as  follows: 

1.  From  Beach  Channel,  through  Conch  Hole,  to  Citizens  Cat,  at  Far  Rock- 

away  $21,406 

2.  From  Beach  Channel,  through  Bass  Channel,  to  Citizens  Cat,  at  Far  Rook- 

away  18,920 

8.  From  Beach  Channel,  through  Bass  Channel,  to  eastern  shore  of  Jamaica 

Bay,  near  foot  of  Bayswater  avenue 9, 460 

In  connection  with  the  Conch  Hole  ronte,  Lieut.  Col.  Gillespie  states: 

If  an  appropriation  be  made  for  making  an  artificial  water  way  through  the  east- 
ern part  of  Jamaica  Bay  along  the  Conch  Hole  route,  the  act  should  provide  that 
the  money  shaU  not  become  available  until  after  the  right  of  way  over  such  parts  as 
lie  above  high  water  shall  have  been  ceded  to  the  Government  free  of  charge. 

The  reports  were  transmitted  to  Congress  and  i)rinted  as  House  Ex. 
Doc.  Fo.  29,  Fifty-second  Congress,  first  session.  (See  also  Appendix 
E13.) 

IMPROTEMENT  OP  BITERS  AND  HARBORS  ON  SOUTHWESTERN  SHORE 
OF  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 

OflBcer  in  charge,  Capt.  Thomas  L.  Casey,  Corps  of  Engineers;  divi- 
sion engineer.  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Sumpawanus  Inlet,  New  York. — ^The  channel  depth  at  the  time  of 
the  adoption  of  the  project  varied  from  6  feet  in  the  bay  at  mean  low 
water  to  2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a 
little  over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  known  locally  as 
Sampawams  Creek,  adopted  in  1880,  provided  for  dredging  a  channel 
about  4,500  feet  long  and  from  100  to  150  feet  wide  and  5  feet  deep  at 
mean  low  water,  beginning  at  the  5-foot  curve  in  the  Great  South  Bay 
and  extending  up  to  the  town  of  Babylon,  Long  Island. 

The  amount  expended  under  this  project  to  June  30, 1891,  was  $7,000. 

With  this  amount  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steamboat  wharf  to  a  i)oint  750  feet  below  it  was  dredged,  besides  dredg- 
ing two  cuts,  each  25  feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  4f  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from  6 
inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the  flat 
it  was  from  4  to  4^  feet.  The  5-foot  curve  in  the  bay  was  about  1,500 
feet  from  the  steamboat  wharf,  but  inside  this  curve,  for  about  750  feet 
towards  the  wharf,  lay  the  flat. 

The  commerce  of  the  inlet  is  reported  for  the  calendar  year  1891  to  be 
1,427  tons,  against  1,278  tons  for  1890.  The  passenger  traffic  to  Fire 
Island  Beach  during  the  past  year  is  stated  to  be  in  excess  of  that 
reported  for  1890,  viz,  10,000. 

There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year  ending  June  30, 1892,  there  being  no  funds  available. 

(  Amount  (estimated)  required  for  completion  of  existing  project $16^  116. 00 

<  Submitted  in  compliiuice  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  1.) 

^.  Oa/narsie  Bay,  Neto  Tork. — ^The  original  condition  of  the  cbaKMi«il 
leading  to  Oanarsie  answered  to  a  depth  of  4^  feet,  mean  low  watee. 
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The  original  project,  adopted  in  1879,  provides  for  obtaining;:  a  navi- 
gable channel  6  feet  deep  at  mean  low  water  from  Oanarsie  Lauding  to 
Sie  deep  water  in  Jamaica  Bay  by  means  of  diking  and  the  formation 
of  a  tidal  basin.  In  the  Annual  Report  of  the  Chief  of  Engineers, 
1880,  Part  I,  page  574,  Gen.  Newton  expressed  a  doubt  as  to  adequate 
appropriations  l^ng  made  for  carrying  out  the  authorized  project  and 
suggested  that  dredging  be  tried  as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  was  $42,688.36. 

With  this  amount  two  pile  dikes  have  been  built,  one  on  the  north 
side  of  the  outer  end  of  the  channel,  the  other  on  the  south  side,  their 
lengths  being  1,058  feet  apd  820  feet,  respectively;  the  channel  dredged 
to  a  depth  of  6  feet,  mean  low  water,  and  width  of  from  50  to  125  feet 
from  Ganarsie  Landing  to  deep  water  in  Jamaica  Bay,  besides  several 
minor  improvements  not  contemplated  in  the  original  project. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $5,255.77. 

With  this  amount  the  channel  was  increased  in  width  by  50  feet  for 
a  distance  of  1,950  feet  from  the  landing  at  Ganarsie,  one  cut  being 
dredged  from  each  side;  two  cuts  were  also  taken  from  the  south  side 
of  the  channel,  extending  for  a  distance  of  600  feet  from  the  outer  end 
of  the  north  dike,  and  a  single  cut  180  feet  in  length  along  the  side  of 
the  dock  at  Ganarsie  Landing,  and  necessary  repairs  were  made  to  the 
north  dike.  The  main  channel  has  now  a  width  of  100  to  150  feet^  with 
a  minimum  depth  of  6  feet,  mean  low  water,  from  Ganarsie  Landing  to 
the  deep  water  in  Jamaica  Bay. 

The  commerce  of  Ganarsie  Bay  is  reported  for  the  calendar  year  1891 
to  be  56,210  tons,  against  50,898  tons  reported  for  1890. 

July  1,  1891,  balance  nnexpended $5,311.64 

June  30,  18Si2,  amount  expended  during  fiscal  year 5,255.77 

July  1, 1892,  balance  unexpended 55.87 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 055. 87 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  2.) 

5.  Sheepshead  Bay^  N&u)  York, — The  original  condition  of  the  navi- 
gable channel  was,  for  the  entrance,  a  depth  of  a  little  over  2  feet  at 
mean  low  water^and  for  the  interior  channel  not  less  than  4  feet,  except 
at  two  narrow  bulkheads  across  said  channel. 

The  originally  adopted  project  (1879)  was  to  deepen  the  entrance  by 
means  of  converging  jetties  and  to  improve  the  interior  channel  by 
longitadinal  dikcH,  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  scour  of  the  channel.    The  project  was  revised  in  1881 
and  provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and 
6  feet  deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Horse 
Inlet,  and  to  dredge  the  interior  channel;  this  was  modified  in  Febru- 
ary, 1889,  the  modified  project  contemplating  a  channel  6,350  feet  long, 
60  feet  wide,  and  6^  feet  deep,  mean  low  water,  from  the  town  of 
Sbeepshead  to  within  1,080  feet  of  Deail  Horse  Inlet  Cut,  to  connect 
^th  the  channel  of  simHar  width  and  depth  already  existing  at  that 
point 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1891,  was  $25,784.26. 
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With  this  ainoant  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
5J  feet  deep  at  mean  low  water,  for  a  distance  of  3,400  feet,  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first-mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained  itseU^ 
having  conti-acted  to  a  width  of  60  feet  with  an  average  depth  of  5J 
feet,  mean  low  water;  the  condition  of  the  more  recently  dredged  inte- 
rior channel,  however,  has  been  found  by  an  examination,  made  in 
1891,  to  be  highly  satisfactory. 

July  1, 1891,  balance  unexpended $215.74 

June  30,  1892,  amount  expended  during  fiscal  year 43. 17 

July  1,  1892,  balance  unexpended 172.57 

Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 

4.  Arthur  Kill,  New  York  and  New  Jersey. — A  history  of  this  improve- 
ment, which  originated  by  special  resolution  of  the  Committee  of  Com- 
merce in  the  Senate,  is  given  in  the  Annual  Keport  of  the  Chief  of 
Engineers,  1889,  Part  I,  page  819. 

The  improvement  consists  in  the  removal  of  a  point  of  land  near  and 
to  the  south  of  the  Staten  Island  Bridge,  for  the  purpose  of  straighten- 
ing the  channel,  in  order  that  the  currents  may  be  directed  more  truly 
in  a  direction  perpendicular  to  the  draw  span  of  the  bridge,  thus  facili- 
tating the  passage  of  long  tows. 

A  statement  of  condemnation  proceedings  for  acquiring  to  the  United 
States  the  land  needed  for  this  improvement  will  be  found  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  843. 

The  total  amount  expended  on  this  improvement  to  June  30,  1891, 
w^  $10,340.59;  with  this  amount  payments  had  been  made  in  the  con- 
demnation proceedings  alluded  to  above,  in  the  part  purchase  of  the 
Grovernment  tug  at  present  on  the  Raritan  River,  and  in  dredging  off 
about  one-half  an  acre  of  the  obstruction  known  as  "  Steep  Point,''  with 
a  resulting  increase  of  150  feet  in  the  channel  width  and  with  a  uniform 
depth  of  13  feet  at  mean  low  water  where  the  land  was  originally  6 
feet  above  that  plane. 

The  available  funds  appropriated  by  the  act"  of  September  19, 1890, 
were  covered  by  a  contract  made  with  the  Atlantic  Dredging  Company 
on  March  21, 1891,  which  was  completed  June  25, 1891,  as  stated  in  my 
last  annual  report.  This  work  resulted  in  an  additional  channel  width 
of  60  feet,  with  the  same  mean  low-water  depth  as  stated  in  the  pre- 
ceding paragraph,  and  another  half  acre  of  land  was  removed,  malung 
a  total  of  about  one  acre  removed  under  the  project  and  giving  a  tot^ 
channel  width  at  this  point  of  710  feet.  No  work  has  been  done  duiing 
the  fiscal  year. 

The  commerce  was  reported  for  the  calendar  year  1890  to  be  6,945,604 
tons,  against  6,947,635  tons  for  1891. 

July  1,  1891,  balance  nnexpended $6,659.41 

Jane  30,  1892,  amount  expended  daring  fiscal  year 5,905.00 

Jnly  1,  1892,  balance  unexpended 754.41 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 •...•  •••••....      5, 754. 41 
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i  Amount  (estimated)  required  for  completion  of  existing  project $4, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  N'ew  Jersey. — ^Before  this  im- 
provement was  undertaken  by  the  United  States  there  was  a  navigable 
channel  having  a  minimum  depth  of  9.2  feet  from  the  deep  water  in 
Newark  Bay  to  Elizabethport. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
of  150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
dikes.    The  estimated  cost  of  this  was  $443,210. 

This  project  was  changed  in  1880  so  as  te  dredge  a  channel  400  feet 
wide  and  13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it 
but  12  feet  deep  over  the  remaining  widths  of  100  feet  on  each  side. 
The  estimated  cost  of  this  work  was  $125,705.  In  addition  to, this  it 
was  proposed,  should  it  be  found  necessary,  to  build  four  detached  dikes 
along  the  line  of  the  channel,  two  on  the  north  and  two  on  the  south 
side,  the  estimated  cost  of  which  was  $60,000,  bringing  the  total  esti- 
mated cost  of  the  proposed  improvement  up  to  $185,705.  Subsequently 
it  was  decided  togive  the  channel  13  feet  depth  for  its  full  width  of  400 
feet,  increasing  the  estimate  to  $210,000. 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  9, 1889,  and  was  approved  by  Depart- 
ment letter  dated  May  15,  and  a  further  modification,  calling  for  a  uni- 
form channel  depth  of  14  feet  at  mean  low  water  over  the  entire  width 
of  400  feet,  was  approved  October  20, 1890. 

The  amount  expended  to  June  30,  1891,  was  $190,611.06. 

With  this  amount  2,237  feet  of  dike  was  built,  the  channel  dredged 
throughout  its  entire  projected  length  to  a  mean  low- water  depth  of  13 
feet,  with  widths  varying  from  300  to  350  feet,  and  in  the  vicinity  of 
the  bend  at  the  Comer  Stake  Light,  for  a  distance  of  3,000  feet,  the 
width  had  been  increased  to  400  feet,  with  mean  low^water  depths  of 
fit)m  13  to  14  feet.  This  latter  work  was  done  under  contract  with 
Thomas  H.  Benton,  dated  March  23, 1891,  and  has  resulted  in  consid- 
erable improvement  of  the  channel  in  regard  to  width,  which,  because 
of  the  sharp  turn  at  the  Corner  Stake  Light,  should  oe  as  great  as  is 
consistent  with  the  maintaining  power  of  the  current. 

The  expenditures  during  the  past  fiscal  year  amount  to  $6,665.32, 
$5,^1.32  of  which  was  an  outstanding  liability  under  the  above-men- 
tioned contract,  which  was  completed  June  29,  1891,  the  remaining 
$774  having  been  for  office  expenses. 

No  work  has  been  done  during  the  past  fiscal  year  other  than  office 
work  on  the  maps  and  records. 

The  amount  of  commerce  reported  for  the  calendar  year  1891  is  9,219,481 
tons  against  9,170,514  tons  for  1890. 

Julyl,  1891,  balance  unexpended $8,388.94 

June  30,  18^,  amount  expended  daring  fiscal  year 6,665.32 

July  1,  1892,  balance  nnexpended 1,723.62 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  endiug  June  30,  1893 16, 723. 62 

r Amount  (estimated)  required  for  completion  of  existing  projoct 46, 000. 00 

{  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  F  5.) 
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6,  Passaic  Biver^  Ifew  Jersey. — ^This  river  is  being  improvccl  under 
two  separate  projects,  the  first  applying  to  the  river  below  Center 
Street  Bridge,  Newark,  to  and  beyond  the  shoals  in  Newark  Bay,  a  dis- 
tance of  7|  miles,  and  the  second  to  the  upper  course  of  the  river  from 
Center  Street  Bridge  as  far  as  Passaic,  a  distance  of  8  miles. 

a.  Below  Newark. — ^The  lower  portion  of  the  river  from  Center  Street 
Bridge  to  Newark  Bay  was  first  surveyed  by  the  Engineer  Department 
in  1879.  The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow 
Bea<M)n  was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was 
7.6  feet  at  mean  low  water. 

A  project  was  adopted,  based  ^n  this  survey,  providing  for  obtain- 
ing by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a 
cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  chan- 
nel across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at 
mean  low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1891,  was  $200,186.85. 

With  this  amount  6,205  feet  of  dike  had  been  built  and  the  channel 
through  the  shoal  in  the  bay,  and  the  channel  up  the  river  to  and  1,423 
feet  beyond  the  Newark  and  New  York  Railroad  Bridge,  dredged  to 
the  full  dimensions  as  required  by  the  adopted  project.  Thence  for  a 
distance  of  1,150  feet  upstream  the  channel  had  been  redredged  and 
given  a  width  of  180  feet,  and  from  this  point  to  Lister  Dock  regulated 
to  a  width  of  100  feet,  with  a  uniform  depth  of  10  feet  at  mean  low 
water  throughout. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $33,505.33.  With  this  amount  the  channel  between  the  Toll  Bridge 
and  Center  Street  Bridge,  Newark,  from  Point-no-Point  to  Lister  Dock 
was  widened  100  feet,  with  a  mean  low- water  depth  of  10  to  11  feet 
for  a  distance  of  4,000  feet,  giving  a  total  width  of  200  feet  throughout 
this  distance,  and,  for  an  additional  3,000  feet,  the  existing  l(K)-foot 
channel  was  increased  in  width  by  125  to  150  feet,  with  the  same 
depth,  giving  a  total  width  of  225  to  250  feet;  a  bar  below  the  Zinc 
Works  Dock  removed  to  the  same  mean  low- water  depth,  with  a  width 
of  120  feet  for  a  distance  of  1,600  feet,  and  urgent  necessary  repairs 
made  to  the  dike  in  Newark  Bay. 

The  commerce  of  this  river  is  reported  for  the  year  ending  December 
31,  1891,  to  be  1,528,565  tons  against  1,484,045  tons  for  1890,  an  in- 
crease of  44,520  tons. 

July  1, 1891,  balance  unexpended $39,313.15 

June  30,  1892,  amount  expended  daring  fiscal  year 33,505.33 

July  1, 1892,  balance  unexpended 5,807.82 

b.  Above  Newark. — ^Before  its  improvement  was  undertaken  the 
upper  part  of  the  river  had  a  navigable  6-foot  channel,  except  at  Mid- 
dle, Belleville,  Rutherford  Park,  and  Holzman  bars,  where  the  depths 
were  4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872  and  provided  for 
a  channel  across  and  above  the  shoals  &om  7^  to  6  feet  deep,  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending 
the  channel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge, 
increasing  the  estimate  to  $129,000,  which  was  further  increased  in 
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1886  to  $133,762.  A  further  modification,  to  include  the  removal  of 
Third  River  Bar,  the  redredging  of  bars  formed  by  freshets,  and  re- 
moval of  bowlders  at  various  points  in  the  river,  increasing  the  esti- 
mate to  $193,822,  was  approved  October  6, 1890.  At  the  same  time 
that  portion  of  the  project  which  contemplated  dredging  between  Mid- 
dle Bar  and  the  Erie  Railroad  Bridge  was  annulled. 

The  amount  expended  to  June  30, 1891,  was  $130,134.67  and  channels 
of  the  requisite  depth  had  been  dredged  from  60  to  75  feet  wide,  ex- 
cepting through  Third  River  Bar,  which  is  of  recent  formation. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $5,542.39,  with  which  a  channel  has  been  dredged  through  Third 
River  Bar  100  feet  wide  and  6  feet  deep  at  mean  low  water  for  a  dis- 
tance of  800  feet;  below  the  bar  the  channel  was  increased  in  width 
by  40  feet,  with  the  same  depth  for  a  distance  of  700  feet,  and  by  20 
feet  for  a  further  distance  of  245  feet,  giving  a  continuous  channel 
through  this  reach  having  a  width  of  100  feet  and  depth  of  6  feet,  mean 
low  water. 

The  last  complete  return  of  the  commerce  of  this  river  was  for  the 
calendar  year  1889, 315,437  tons ;  for  the  calendar  year  1891  it  is  reported 
at  322,211  tons. 

July  1, 1891y  balance  unexpended $8,715.33 

June  90, 1892,  amonnt  expended  dnring  fiscal  year 5, 542. 39 

Jnly  1, 1892,  balance  unexpended 3,172.94 

As  the  river  and  harbor  act  approved  July  13, 1892,  makes  the  ap- 
propriation for  the  two  reaches  of  the  river  under  one  heading,  the  fol- 
lowing consolidated  money  statement  for  Passaic  River  is  presented: 

July  1, 1891,  balance  unexpended $48,028.48 

June  30, 1892,  amount  expended  during  fiscal  year 39,047.72 

July  1, 1892,  balance  unexpended 8,980.76 

Amount  appropriated  by  act  approved  July  13, 1892 45, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30, 1893 53, 980. 76 
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Amount  (estimated)  required  for  completion  of  existing  project 124,347.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867. 

(See  Appendix  F  6.) 

7.  Elizaheih  River j  New  Jersey. — ^This  stream,  which  is  2f  miles  in 
length  from  its  mouth  to  the  head  of  navigation  at  Broad  street,  Eliza- 
beth, has  a  width  of  from  50  to  90  feet,  and  before  its  improvement  the 
wharves  in  the  city  could  only  be  reached  at  high  water  by  vessels 
drawing  less  than  4  feet;  its  commerce  was  estimated  at  45,000  tons 
annually.  The  range  of  the  tide  was  about  4.7  feet  at  its  mouth  and  3.4 
feet  at  Bridge  street. 

The  proje<5t  for  the  improvement  was  adopted  in  1878  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530;  this  was  increased  in  1882  to  $43,160,  the 
increase  being  due  to  advanced  prices. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
127,265. 

With  this  amount  the  channel  had  been  dredged  to  the  required 
depth  to  within  1 ,000  feet  of  Broad  Street  Bridge.  The  condition  of 
the  river  has  deteriorated  since  work  was  suspended  in  1883. 

Work  under  contract,  dated  March  23, 1891,  was  begun  July  1, 1891, 


104         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARBfY. 

and  completed  October  3;  1891,  the  amount  of  material  removed  being 
6,917  cubic  yards.  Under  this  contract  shoals  were  removed  from  the 
river  at  the  bend  above  South  street,  at  South  Street  Bridge,  at  John 
street,  at  the  bend  in  the  river  below  John  street,  and  at  the  New  York 
and  Long  Branch  Eailroad  Bridge,  to  a  depth  of  7  feet  at  mean  high 
water,  with  widths  of  30  to  50  feet,  giving  a  7-foot  mean  high-water 
channel  with  widths  varying  from  30  to  50  feet,  from  the  mouth  of  the 
river  to  within  900  feet  of  Bridge  Street  Bridge,  in  the  town  of  Elizabeth. 
The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $4,621.20  for  dredging  under  contract  and  administration. 

July  1, 1891,  balance  unexpended $4,735.00 

June  30,  1892,  amount  expended  during  fiscal  year 4, 621. 20 

July  1,  1892,  balance  unexpended 113.80 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 113. 80 

r  Amount  (estimated)  required  for  completion  of  existing  project 6, 160. 00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  F  7.) 

8.  Bahway  River j  New  Jersey. — In  its  original  condition  the  Eahway 
River  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  it« 
mouth  to  Bricktown,  3f  miles;  7  feet  to  Edgar  Dock,  4J  miles;  4.4  feet 
to  Milton  Avenue  Bridge,  4 J  miles;  and  4  feet  to  Main  Street  Bridge,  5 
miles,  in  the  town  of  Kahway.  Its  commerce  was  estimated  at  120,C()0 
tons,  and  three  attempts  had  been  made  to  establish  a  line  of  steam- 
boats on  the  river,  but  had  failed  on  account  of  the  bad  condition  of  the 
stream. 

The  original  project  for  its  improvement  was  adopted  in  1878  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

The  amount  expended  on  this  improvement  to  June  30, 1891.  was 
$37,000. 

With  the  above  amount  the  channel  had  been  given  a  depth  of  7  feet 
at  mean  high  water  and  width  of  from  100  to  60  feet  to  within  650  feet 
of  the  head  of  navigation.  It  has,  however,  not  proved  permanent* 
The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Eahway  had  been  materially  reduced  as  a  result  of  the  improvement 
of  the  stream. 

There  has  been  no  appropriation  for  this  work  since  1882  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30, 1890. 

(  Amount  (estimated)  required  for  completion  of  existing  project .. .  $29, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

9,  Raritan  River ^  New  Jersey, — Before  its  improvement  by  the  United 
States  the  Raritan  River  had  a  depth  of  8.5  feet  at ''  The  Stakes,^  3 
miles ;  of  6.6  feet  at  the  "  Middle  Grounds,''  4J  miles ;  of  7.5  feet  at  White- 
head Sand  Dock,  8J  miles,  and  between  this  point  and  New  Brunswick, 
12^  miles  above  the  mouth,  the  channel  was  obstructed  by  a  number  of 
rocky  shoals,  with  depths  of  from  8.4  to  6.9  feet  at  mean  low  water.   The 
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city  of  New  Brunswick  and  the  Delaware  and  Raritan  Canal,  which  ter- 
minates here,  together  with  extensive  brickyards  on  the  South  River, 
did  a  large  commerce  ou  the  stream,  estimated  in  1871  at  3,053,857  tons 
per  annum. 

The  present  project  was  adopted  in  1874  and  provides  for  obtaining, 
by  diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep,  mean  low  water,  fipom 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  South  Channel,  about  13,000  feet  long,  100 
feet  wide  and  5J  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to 
Crab  Island. 

The  amount  expended  to  June  30,  1891,  under  this  project  was 
$534,206.58. 

The  above  amount  was  expended  in  the  construction  of  certain  dikes 
required  by  the  project  at  "  The  Stakes "  and  "  Middle  Grounds  ^  in 
dredging  channels  200  feet  wide  and  12  feet  deep  at  mean  low  water  at 
these  points,  and  in  blasting  and  dredging  a  channel  of  the  same  di- 
mensions across  the  rocky  shoal  at  Whitehead  Sand  Dock,  and  thence 
up  the  river  with  a  width  of  100  feet  and  depth  of  10  feet  to  within  2,800 
feet  of  the  canal  lock  at  Kew  Brunswick.  Under  two  special  allotments 
made  for  it  in  the  acts  of  March  3, 1881,  and  August  2, 1882,  the  south 
channel  was  dredged  to  the  required  depth  for  a  distance  of  4,000  feet. 
These  improvements  have  been  of  great  benefit  to  navigation,  permitting 
the  large  tows  in  use  on  the  river  to  reach  a  point  2,800  feet  below  New 
Brunswick  at  all  stages  of  the  tide.  The  commerce  of  the  rivQr  is  re- 
ported for  the  calendar  year  1891  to  be  1,566,888  tons,  against  1,661,425 
tons  for  1890. 

The  expenditures  during  the  fiscal  year  amount  to  $21,282.60.  With 
this  amount  the  channel  has  been  given  a  width  of  100  leet  and  depth 
of  about  10  feet,  at  mean  low  water,  for  a  distance  of  520  feet  through 
a  river  bed  of  extremely  hard  shale  rock,  bringing  the  100-foot  channel 
to  within  2,280  feet  of  the  canal  lock  at  New  Brunswick.  Repairs 
requisite  to  the  proper  maintenance  of  the  dike  at  the  ^^  Middle  Grounds  ^ 
were  also  made. 

Jnly  1, 1891,  balance  unexpended $37,043.42 

June  so,  1892y  amonnt  expended  daring  fiscal  year 21,282. 60 

Jnly  1,  1892,  balance  unexpended 15,760.82 

Julyl,  1892,  outetanduig  fiabilitiea 1,723.69 

July  1, 1892,  balance  avaUable 14,037.23 

Amonnt  appropriated  by  act  approved  JtUy  13, 1892 40, 000. 00 

Amount  available  for  fiRoal  year  ending  June  30, 1893 54, 037. 23 

S  Amount  (estimated)  required  for  completion  of  existing  project 1, 482, 412. 05 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  9.) 

10.  South  River ^  New  Jersey, — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2J 
miles  of  its  course  had  been  abandoned  and  a  canal  dredged  at  private 
expense  from  a  short  distance  below  Washington  to  Sayreville,  on  the 
Rsu*itan  River.  In  1880,  when  the  present  project  for  improving  the 
river  was  adopted,  the  mouth  of  this  canal,  on  account  of  its  faulty 
location,  had  shoaled  to  a  depth  of  4.6  feet  at  mean  low  water,  and  the 
best  depth  in  the  canaJ,  some  distance  above,  had  decreased  to  3.3  feet. 
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Above  Washington  a  depth  of  2.7  feet  existed  to  Bissetts,  3|  miles,  and 
of  2.6  feet  to  Old  Bridge,  the  head  of  navigation,  6J  miles  above  the 
month  of  the  canal  at  Sayreville. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter  and  obtaining  by  diking  and  dredging  a  depth  of  8  feet,  mean 
low  water,  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  was  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$64,400.42. 

With  this  amount  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  a  shoal  above  Washington.  A  shoal  at  the  mouth 
of  Washington  Canal  has  been  removed  and  a  channel  dredged  60  feet 
wide  through  the  canal  and  60  feet  wide  across  the  shoal  in  the  river 
below  Washington. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $5,162.46.  With  this  amount  the  channel  below  the  draw  of  the 
Earitan  Eiver  Railroad  Company's  bridge  was  given  a  depth  of  4  feet 
at  mean  low  water,  with  additional  width  of  25  feet  for  a  distance  of 
360  feet,  and  for  a  like  distance  above  the  bridge  the  width  was  in- 
creased to  70  feet.  At  Rourke  Reach  the  channel  was  given  a  depth 
of  6  feet  at  mean  low  water  and  width  of  60  feet  for  a  distance  of  860 
feet;  in  addition  a  bar  opposite  Whitehead's  brickyard  was  removed 
to  a  depth  of  8  feet  at  mean  low  water  and  width  of  60  feet  for  a  dis- 
tance of  450  feet,  and  at  the  junction  of  the  canal  and  South  River  a 
channel  was  excavated  360  feet  long,  60  feet  wide,  and  6  feet  deep  at 
mean  low  water.  Vessels  drawing  6  feet  can  now  reach  the  Turnpike 
Bridge,  about  2.4  miles  from  the  mouth,  at  all  stages  of  the  tide. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1890 
to  be  364,164  tons  and  for  the  calendar  year  1891  it  is  given  as  370,335 
tons. 

July  1, 1891,  balance  nnexpended $6,599.58 

Jane  30,  1892,  amount  expended  during  fiscal  year 5, 152.45 

July  1,  1892,  balance  unexpended 1,447.13 

Amount  appropriated  by  act  approved  July  13, 1892 7, 000, 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8, 447. 13 

(  Amount  (estimated)  required  for  completion  of  existing  project 116, 695. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  10.) 

11.  Keyport  HarlxyTjNew  Jersey. — Keyport  Harbor  was  originally  ac- 
cessible at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  nndertaken  by  the  United  States  a  6-foot  channel 
had  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5^ 
feet  and  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Baritan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate 
of  1884  was  $40,475. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  is  $30,475. 
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With  the  above  amount  a  channel  had  been  dredged  from  the  8-foot 
depth  in  Earitan  Bay  to  Keyport  wharf,  a  distance  of  5,000  feet,  with 
a  width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remain- 
der. 

There  has  been  no  appropriation  for  this  work  since  1882  and  there 
have  been  no  fdnds  for  expenditure  since  the  fiscal  year  ending  June 
30, 1890. 

The  commerce  of  Keyport  Harbor  is  reported  for  the  calendar  year 
1891  to  be  241,252  tons  against  222,965  tons  for  1890. 

Amonnt  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 5^  000. 00 

Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  11.) 

12.  Mattawtm  Creek,  New  Jersey, — Before  its  improvement  by  the 
United  States  this  small  stream  was  obstructed  at  its  entrance  into 
Keyi)ort  Harbor  by  a  mud  flat,  on  which  the  best  depth  at  the  worst 
section  was  3.1  feet  at  mean  low  water,  though  the  3-foot  channel  was 
too  narrow  and  tortuous  for  use.  Above  this  flat  a  good  4-foot  channel 
existed  to  1^  miles  above  the  mouth,  and  thence  to  the  steamboat  dock 
at  Mattawan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock  600  feet 
above  and  IJ  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet. 
Notwithstanding  the  above  difficulties  it  carried  commerce  valued  in 
1880  at  $800,000. 

The  project  for  the  improvement  was  adopted  in  1881  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  leet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30, 1891,  the  amount  expended  under  this  project  was  $21,000, 
with  which  a  channel  had  been  dredged  giving  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet.  Ko  work  of  improvement  had  been  done  during  the 
fiscal  year  ending  June  30, 1891,  though  a  contract  was  entered  into 
March  21, 1891,  for  the  removal  by  dredging  of  about  5,300  cubic  yards 
of  material. 

Work  under  the  above  contract  was  begun  September  9, 1891,  and 
completed  September  26,  by  the  removal  of  6,028  cubic  yards  of  mate- 
rial. Under  the  contract  the  channel  on  the  north  side  was  given  an 
additional  width  of  35  feet  for  a  distance  of  1,420  feet  upstream  from 
the  mouth  of  the  creek,  giving  a  continuous  channel  with  widths  vary- 
ing frrom  90  to  125  feet  and  depth  of  4  feet  at  mean  low  water  from 
Keyport  Harbor  to  the  mouth  of  the  creek. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging  under 
contract  and  office  expenses,  and  amount  to  $2,485.87. 

The  commerce  for  the  calendar  year  1891  is  reported  to  be  199,860 
tons,  against  187,860  tons  for  1890,  an  increase  of  12,000  tons. 

July  ly  1891,  balance  unexpended $2,500.00 

JnnedOy  18^,  amonnt  expended  daring  fiscal  year 2,485.87 

Jnly  1,  1892,  balance  unexpended 14. 13 

Amonnt  appropriated  by  act  approved  Jnly  13, 1892 9, 620. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1893.... 9, 634. 13 

(See  Appendix  F  12.) 
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IS.  Shoal  Harbor  and  Compton  CreeJcj  J^eto  Jersey. — Shoal  Harbor  is 
an  indentation  of  the  shore  on  the  south  side  ot  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  Eiver.  It  is  bare  at  low 
water  and  the  water  deepens  so  gradually  outward  that  the  5-foot 
curve,  mean  low  water,  is  only  reaehed  at  a  distance  of  3,000  feet  from 
the  high- water  line.  Compton  Creek,  which  flows  into  Shoal  Harbor, 
is  5  to  6  miles  long,  with  3  to  5  feet  of  water  in  the  lower  reach.  At 
one-quarter  of  a  mile  from  its  mouth  it  is  crossed  by  a  flxed  bridge, 
beyond  which  no  boats  ever  go.  Between  this  bridge  and  the  harbor 
there  is  a  harbor  of  refuge  of  limited  capacity,  having  a  depth  of  9  feet 
of  water  in  places,  to  which  fishing  vessels  resort  when  the  tides  allow 
them  to  cross  the  shoal  at  the  entrance.    The  range  of  tides  is  4.5  feet. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low- water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay,  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  exclusive  of  outstanding  liabilities,  was  $1,649.80. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $3,350.20. 

Ten  thousand  eight  hundred  and  eight  cubic  yards  of  material  was 
removed  during  the  fiscal  year  ending  June  30, 1891,  and  4,921  jfrom  the 
beginning  of  the  present  year  to  July  29, 1891,  making  a  total  of  15,729 
cubic  yards.  The  condition  of  the  creek  after  the  completion  of  the 
.contract  showed  an  improved  channel  with  a  mean  low- water  depth  of 
4}  feet,  commencing  in  the  mouth  of  the  creek  and  extending  a  distance 
of  1,200  feet,  with  a  width  of  100  feet  for  the  first  800  feet  of  its  length 
and  70  feet  for  the  remainder. 

The  commerce  of  the  creek  has  increased,  being  reported,  for  the  cal- 
endar year  1891,  as  48,000  tons,  against  35,500  tons  for  1890. 

July  1, 1891,  balance  unexpended $3,350.20 

Jane  ^,  1892,  amount  expended  during  fiscal  year 3,350.20 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 66, 130. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riFer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  13.) 

14.  Shrewsbury  Biver^  New  Jersey. — ^When  the  present  project  for 
this  improvement  was  adopted,  in  1879,  the  river  was  obstructed  by  a 
number  of  shifting  sand-bars,  which  had  caused  the  complete  suspen- 
sion of  navigation  in  the  South  Branch  and  only  permitted  the  passage 
of  vessels  engaged  in  commerce  up  the  North  Branch  at  or  near  high 
water.  A  considerable  trade  was  carried  on,  however,  even  under 
these  dif&cult  conditions. 

The  originally  adopted  project  for  the  improvement  was  to  dredge  a 
channel  6  feet  deep  at  mean  low  water,  and  from  300  to  150  feet  in  width, 
across  the  shoals  from  the  mouth  to  Bed  Bank,  on  the  North  Branch, 
8  miles,  and  Branchport,  on  the  South  Branch,  9  miles,  maintaining 
these  channels  by  longitudinal  dikes.  This  project  has  not  been  mod- 
ified as  to  the!  end  sought  but  estimates  of  the  diking,  dredging,  and 
cost  have  been  increased  nrom  time  to  time. 


BIVEB  AND   HARBOR   DiPROVEMENTa  109 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1891,  was  $218,498.10. 

With  this  amount  numerous  dikes  have  been  built  and  maintained 
and  channels  dredged  in  various  parts  of  both  branches  and  main  stem, 
6  feet  deep  and  from  25  tx)  100  feet  wide.  These  improvements  have 
resulted  in  a  marked  increase  in  the  commerce. 

The  amount  expended  during  the  fiscal  year  is  $5,961.58 :  with  this 
amount  the  channel  in  the  South  Branch,  between  Sedge  Island  and 
Seabright,  was  redredged  to  a  depth  of  6  feet  at  mean  low  water  and 
width  of  100  feet,  for  a  distance  of  900  feet;  a  shoal  in  the  channel  of 
the  North  Branch  above  Upper  Eocky  Point  removed  to  a  depth  of  6 
to  7  feet  at  mean  low  water  and  width  of  more  than  100  feet,  and  slight 
necessary  repairs  made  to  the  dike  at  the  mouth  of  the  river. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1890 
to  be  556,500  tons;  this  has  increased  to  623,000  tons  for  the  calendar 
year  1891. 

Jnly  1, 1891,  balance  unexpended $6,001.90 

June  30, 18S^,  amount  expended  during  fiscal  year 5,961.58 

July  1, 1892,  balance  unexpended 40.32 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 040. 32 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 062. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l^     harbor  acts  of  1866  and  1^7. 

(See  Appendix  P  14.) 

.  15.  Maruisquan  (Squan)  River ^  Ifew  Jersey, — ^In  its  original  condition 
this  stream  had  a  depth  of  from  4  to  6  feet  at  mean  low  water  for  several 
miles  above  its  month,  bnt  was  obstructed  at  its  outlet  into  the  ocean 
by  a  sand  spit,  which  had  deflected  the  stream  into  a  channel  parallel 
with  the  beach  communicatiug  with  the  ocean  across  shifting  sand  bars, 
on  which  the  best  depth  did  not  exceed  1^  feet  at  mean  low  water; 
mean  range  of  tide,  2.4  feet  In  severe  storms  this  channel  was  some- 
times entirely  closed  by  the  sand,  remaining  so  until  the  fresh  water  in 
the  river  had  accumulated  sufficiently  to  force  a  new  outlet.  Under 
these  conditions  the  river  could  not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a>  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$39,000. 

With  this  amount  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriations  having  ceased  in  1882.  No  permanent 
improvement  had  been  effected. 

An  appropriation  of  $2,000  was  made  in  the  act  of  September  19, 
1890,  to  be  exx)ended  in  the  removal  of  obstructions  placed  by  the  Gov- 
ernment at  the  mouth  of  the  river,  if  in  the  discretion  of  the  Secretary 
of  War  the  same  should  be  done.  There  were  no  expenditures  on 
account  of  this  work  during  the  fiscal  year  ending  June  30, 1892,  as  the 
removal  of  the  obstructions  alluded  to  in  the  act  of  Sei)tenibcr  19, 1890. 
was,  in  the  opinion  of  the  engineer  in  charge,  deemed  unnecessary,  and 
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80  reported  under  date  of  December  19, 1890,  and  was  approved  by  the 
Secretary  of  War  December  30, 1890. 

July  1, 1891,  balance  nnexi)eii(led $2,000.00 

July  1, 1892,  balance  unexpended 2,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F 16.) 

IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JER- 
SEY, SCHUYLKILL  RIVER,  PENNSYLVANIA,  AND  RIVERS  IN  SOUTH- 
ERN NEW  JERSEY ;  HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER 
AND  BAY;  CONSTRUCTION  OF  PIER  AT  LEWES,  DELAWARE;  DELA- 
WARE BREAKWATER,  DELAWARE. 

Officer  in  charge,  Maj.  C.  W.  Eaymond,  Corps  of  Engineers,  with 
Lieut.  Albert  M.  D'Armit,  Corps  of  Engineers,  under  his  immediate 
orders  since  May  18,  1892;  Division  Engineer,  Col.  William  P.  Craig- 
hill.  Corps  of  Engineers,  to  April  1, 1892,  and  Col.  Henry  L.  Abbot, 
Corps  of  Engineers,  since  that  date. 

1,  Delaware  River^  Pennsylvania  and  New  Jersey. — ^Trenton,  the  head 
of  natural  navigation  on  the  Delaware  River,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties* Between  Bordentown  and  Trenton,  a  distance  of  about  6  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water;  at  Bjnkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  from  7  to  8  feet,  and  at  Five  Mile  Bar,  at  the  upper  part 
of  Philadelphia,  a  shoal  across  the  Pennsylvania  channel  carrying  only 
3  or  4  feet  at  mean  low  water,  there  being,  however,  13  feet  of  water 
past  Five  Mile  Bar,  in  the  New  Jersey  channel,  passing  south  of  Petty 
Island. 

Below  Philadelphia  the  river,  in  its  original  condition,  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at 
Bulkhead  Shoal  and  Dan  Baker  Shoal  to  about  20  feet. 

In  that  part  of  the  Delaware  Eiver  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of 
the  river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed 
survey  of  the  river  between  Bridesburg  and  Trenton  has  been  made  for 
the  purpose  of  obtaining  the  necessary  data  for  determining  upon  a 
plan  for  the  improvement  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia  to  meet  the  requirements  of  commerce. 

Previous  to  1886  the  efforts  to  improve  the  river  between  Philadelphia 
and  the  bay  have  been  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  has  been  removed,  under  appropriations  for  special 
localities,  and  also  under  general  appropriations  for  the  Delaware  Biver 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent  im- 
provement of  Delaware  Eiver  and  Bay,  recommended,  under  date  of 
January  23, 1885,  the  formation  of  a  ship  channel  from  a  point  opx>osit6 
Philadelphia  and  about  midway  between  the  American  Shipbuilding 
Company's  yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware 
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Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
low  water.  The  formation  of  such  a  channel  is  to  be  obtained,  except 
at  Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging, 
where  necessary,  as  an  aid  to  such  contracting  and  regulating  works. 
The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  is 
about  $2,425,000,  which  covers  the  estimated  cost  of  the  permanent 
improvement  of  the  Delaware  Eiver  between  the  upper  part  of  Phila- 
delphia and  deep  water  in  the  bay.  This  estimate  of  cost  does  not  in- 
clude the  improvement  of  Philadelphia  Harbor,  which  is  a  separate 
project*  With  the  present  requirements  of  commerce  above  Philadel- 
phia, it  is  not  considered  that  the  part  of  the  river  lying  between  Tren- 
ton and  Bridesburg  demands  any  ftirther  improvement. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30, 1891,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $1,980,359.55,  of  which  $117,961.27 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7  J  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesburg  and  Borden- 
town;  a  channel  across  Kinkora  Bar  9^  feet  deep;  a  channel  across 
Five  Mile  Bar  13  feet  deep ;  a  channel  from  200  to  400  feet  wide  and  from 
24  to  26  feet  deep  through  the  shoal  areas  at  Port  Eichmond;  a  chan- 
nel across  Mifflin  Bar  from  150  to  250  feet  wide  and  from  24  to  26  feet 
deep;  a  channel  through  Schooner  Ledge  330  feet  wide  and  24  feet 
deep,  except  over  a  small  area  discovered  in  1889,  where  the  depth  is 
reduced  to  23  feet  at  mean  low  water;  a  channel  through  Cherry  Island 
Flats  from  200  to  450  feet  wide  and  from  24  to  26  feet  deep,  and  a  chan- 
nel across  Bulkhead  Shoal  600  feet  wide  and  from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut  protected  by 
revetment,  so  as  to  give  a  channel  100  feet  wide,  with  a  minimnm  depth 
of  6  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1892,  the  sum  of  $100,362.21, 
which  includes  the  Uabilities  outstanding  June  30, 1891,  was  expended 
in  surveys,  examinations,  and  in  dike  construction  and  dredging  at 
Kinkora  and  Bulkhead  bars,  making  a  total  expenditure  since  1836  of 
$2,080,721.76,  of  which  $728,721.76  has  been  expended  on  present  project. 
The  changes  which  have  resulted  during  the  past  fiscal  year  are 
summarized  as  follows: 

At  Kinkora  Bar  stone  has  been  placed  in  the  dike  to  fill  depres- 
sions caused  by  settlement.    The  dredged  channel  has  shoaled  consid- 
erably and  the  Une  of  deepest  water  has  moved  to  the  westward.    The 
minimum  depth  at  mean  low  water  across  the  bar  is  now  8  feet.    At 
Five  Mile  Bar  the  dike  has  formed  a  channel  from  12  to  13  feet  deep  at 
mean  low  water  and  from  200  to  300  feet  wide.    At  Mifflin  Bar  the 
channel  now  carries  a  depth  of  25  feet,  with  a  minimum  width  of  200 
feet  and  a  depth  of  24  feet,  with  a  minimum  width  of  350  feet.    At 
Cherry  Island  Flats  the  channel,  which  was  dredged  to  a  depth  of  24 
feet  between  1879  and  1884,  has  shoaled  about  1  foot  over  a  distance  of 
about  10,000  feet  and  deepened  over  the  remaining  distance.    At  Bulk- 
bead  Bar  the  east  dike  has  been  practically  completed,  and  under  its 
action,  assisted  by  dredging,  a  channel  has  been  formed  across  the  bar 
with  a  depth  of  26  feet  at  mean  low  water  and  a  mininum  width  of  100 
feet.    The  24-foot  channel  has  a  minimum  width  of  370  feet. 
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During  the  present  year  it  is  proposed  to  apply  available  fdnds  to 
deepening  and  widening  the  chaTinel  tbrongh  Cherry  Island  Flats  and 
to  the  continuation  of  dike  construction  for  the  improvement  of  Baker 
Shoal. 

July  1, 1891,  balance  unexpended $271,640.45 

Jnne  30, 1892,  amount  expended  during  fiscal  year 100, 362.21 

July  1, 1892,  balance  unexpended 171,278.24 

July  1, 1892,  outstanding  UabUitiee $4,629.67 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 122. 23 

8,751.90 

July  1,  1892,  balance  available 162,526.34 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 212, 526. 34 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 675, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G 1.) 

2.  Harbor  between  Philadelphiaj  Permsylvaniaj  and  Camden^  New 
Jersey. — The  islands  in  the  Delaware  Biver  between  Philadelphia  and 
Camden  compel  the  flood  and  ebb  enrrents  to  pursue  different  paths, 
narrow  the  existing  channels,  and  prevent  the  extension  of  wharves 
necessary  for  the  purposes  of  commerce.  The  plan  of  improvement 
originally  adopted  by  Congress  provides  for  the  removal  of  Smith  and 
Windmill  islands  and  a  part  of  Petty  Island,  and  the  formation  of  a 
channel  of  ample  depth  and  about  2,000  feet  in  width  from  Kaighn 
Point  to  Fishers  Point.  The  project  contemplates  the  advance  of 
wharves  and  bulkheads  on  both  the  Philadelphia  and  Camden  shores 
during  the  progress  of  the  work.  The  excavation  is  to  be  done  by  the 
General  Government.  The  advance  of  wharves  and  bulkheads  is 
under  the  control  of  the  local  authorities  and  private  owners,  a  iK)rtion 
of  the  material  to  be  removed  by  the  Government  being  considered 
available  for  the  necessary  filling.  The  estimated  cost  of  the  work  to 
be  done  by  the  CJnited  States,  exclusive  of  the  cost  of  the  islands,  is 
$3,500,000. 

The  project  was  modified  by  Congress  in  the  sundry  civil  act  approved 
March  3, 1891,  so  as  to  require  that  all  material  removed  under  appro- 
priations made  to  that  date  should  be  deposited  and  spread  on  L^gue 
Island. 

During  the  fiscal  year  ending  June  30, 1891,  a  contract  was  entered 
into  with  James  A.  Mundy  &  Co.,  of  Philadelphia,  Pa.,  for  all  the 
work  required  for  the  improvement.  Under  this  contract  10,318  cubic 
yards  of  material  was  dredged  from  Windmill  Island  and  work  was  in 
progress  upon  the  removal  of  1,260  feet  of  revetment.  A  hydrographic 
survey  was  made  before  the  commencement  of  the  work.  Harbor 
lines  were  established.  The  amount  exi)ended  during  the  year  was 
$9,848.17. 

During  the  fiscal  year  ending  June  30,  1892,  under  the  contract  with 
James  A.  Mundy  &  Co.,  2,330  linear  feet  of  piling  and  revetment 
inclosing  Windmill  Island  have  been  wholly  removed,  and  923  linear 
feet  have  been  removed  to  the  level  of  low  water;  312,111  cubic  yards 
of  material  have  been  dredged  from  Windmill  Island  and  the  adjacent 
shoal;  about  35,000  enbic  yaiTls  hjive  been  removed  by  scour,  and 
287,730  cubic  yards  have  been  dejxjsited  on  League  Island,  The 
amount  expended  during  the  year  was  $54,182.4S« 
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The  accepted  work  of  excavation  since  the  beginning  of  the  improve- 
ment has  cost  $35,718.29.  The  filling  at  League  Island  has  cost 
$27,334.92. 

Eex)eated  surveys  have  been  made  to  determine  the  changes  in 
progress. 

l?ie  contractors  expect  to  excavate  250,000  cubic  yards  of  material 
during  July,  1892,  and  at  least  300,000  cubic  yards  per  month  there- 
after. 

Jnly  1, 1891,  balance  unexpended $689,973.92 

June  90, 1892,  amount  expended  during  fiscal  year 54, 182. 48 

July  1, 1892,  balance  unexpended 635,791.44 

July  1^  1892,  outstanding  liabilities $19,524.54 

Jnly  1, 1892,  amount  covered  by  uncompleted  contracts 616, 266. 90 

635, 791. 44 

Amount  appropriated  by  act  approved  August  5, 1892 41, 000. 00 

[Amount  (estimated)  required  for  completion  of  existing  project ....  2,759,000.00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 

v'    1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  ofl866  and  1867. 

(See  Appendix  G  2.) 

3.  8chuylkiU  BiveVy  Pennsylvcmia. — ^When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  10  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet 
from  the  mouth  of  the  river  to  Gibson  Pointy  about  4  miles,  and  a  depth 
of  18  feet  fix>m  thence  to  Chestnut  Street  Bridge  in  Philadelphia,  about 
3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to 
Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep. 

The  amount  expended  upon  these  projects  to  June  30,  1891,  was 
$413,732.71.  This  work  had  resulted  in  the  formation  of  a  channel 
about  100  feet  wide  and  from  18  to  20  feet  deep  at  mean  low  water 
across  the  bar  at  the  river's  mouth;  a  channel  about  250  feet  wide  and 
from  20  to  24  feet  deep  from  inside  the  bar  to  Point  Breeze,  except  at 
Yankee  Point,  where  the  width  is  300  feet;  and  from  Point  Breeze  to 
Gibson  Point,  a  channel  from  100  to  200  feet  wide  and  from  18  to  20 
feet  deep;  from  thence  to  Chestnut  Street  Bridge  a  channel  of  navi- 
gable width  and  from  17  to  20  feet  deep. 

During  the  fiscal  year  ending  June  30, 1892,  the  sum  of  $1,299.07 
was  expended  in  dredging  in  the  channel  above  Penrose  Ferry  Bridge  to 
remove  a  dangerous  obstruction,  in  surveys  at  the  mouth,  and  in  the 
preparation  of  a  project  for  the  improvement  of  the  channel  across  the 
bar  by  means  of  dikes.  During  the  month  of  June,  1892,  contracts 
were  entered  into  for  the  construction  of  dikes  at  the  mouth  of  the 
river. 

All  the  work  contemplated  by  the  project  under  which  the  improve- 
ment has  heretofore  been  carried  on  wiU  be  completed  with  the  appro- 
priation made  by  the  river  and  harbor  act  approved  July  13,  18i)2.  A 
project  for  additionsd  work  at  jbhe  mouth  of  the  river  (given  in  full  with 
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the  annual  report  of  the  officer  in  charge)  was  approved  April  26, 18d2; 
the  cost  of  completing  the  work  under  this  modified  project  is  estimated 
at  $44,959. 

July  1, 1891,  balance  unexpended $25,017.29 

Jane  30,  1892,  amount  expended  during  fiscal  year 1,299.07 

July  1, 1892,  balance  unexpended 23,718.22 

July  1, 1892,  outstanding  liabilities $138. 10 

July  1, 1892,  *amount  covered  by  uncompleted  contracts 15, 657. 00 

15,795.10 

July  1, 1892,  balance  available 7,923.12 

Amount  appropriated  by  act  approved  July  13, 18^ 46, 250. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 64, 173. 12 

(  Amount  (estimated)  required  for  completion  of  existing  project 44, 959. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  3.) 

4,  Ice  harbor  at  Marcus  Hook^  Pennsylvania. — ^This  work,  in  its  pres- 
ent plan,  was  commenced  in  1866,  the  object  being  to  provide  a  harbor 
in  the  Delaware  River  to  protect  vessels  against  moving  ice. 

In  1786  the  Commonwealth  of  Pennsylvania  built,  for  the  convenience 
of  commerce,  piers  at  Marcus  Hook,  extending  from  the  shore  line  into 
the  river.  It  is  assumed  that  at  some  subsequent  time  these  shore 
piers  were  turned  over  to  the  United  States,  since  in  1829  an  appropria- 
tion was  made  of  $5,000  for  repairing  these  piers,  improving  the  harbor, 
and  removing  obstructions.  No  fui^her  appropriation  was  made  until 
1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstinictures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the  con- 
struction of  a  bulkhead  about  1,800  feet  in  length  parallel  to  the  shore 
line,  and  about  150  feet  outside  of  high- water  line  and  the  deepening  of 
this  added  area  by  dredging,  l^othing  was  done  towards  the  carrying 
into  effect  of  the  modification  of  1881,  on  account  of  the  objections  of 
some  of  the  abutting  property  owners,  and  in  1888  this  hitherto  pro- 
posed modification  was  abandoned  and  an  increased  depth  proposed 
for  the  areas  protected  by  the  detached  piers  outside  of  the  natursJ  shore 
line  of  the  river. 

The  amount  expended  &om  1866  to  June  30, 1891,  was  $208,963.64, 
and  resulted  in  the  construction  of  two  shore  or  landing  piers  and 
seven  detached  ice  piers,  the  deepening  by  dredging  of  the  area  pro- 
tected by  the  piers,  and  the  placing  of  mooring  pSes  within  the  harbor. 
By  tills  expenditure  a  harbor  was  formed  with  an  area  of  about  10  acres, 
carrying  a  depth  of  from  12  to  25  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1892,  $36.36  was  expended  in 
examining  the  harbor  with  a  view  to  making  necessary  repairs  and  in 
office  expenses.  A  contract  was  made  for  the  repair  of  landing  piers 
and  the  replacement  of  mooring  piles.  The  ftinds  remaining  after  tiie 
execution  of  this  work  will  be  held  for  such  incidental  repairs  as  may 
be  required  from  time  to  time. 
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July  Ij  1891,  balance  anexpended $5,036.36 

JimeSH),  1S92,  amount  expended  during  fiscal  year 36.36 

July  1, 1892,  balance  unexpended 5,000.00 

July  1, 1892,  outstanding  Uabilities $111.24 

July  1,  1892,  amount  coveied  by  uncompleted  contracts 1, 014. 34 

1, 125. 68 

July  1, 1892,  balance  available 3,874.42 

(See  Api)eiidix  G  4.) 

5.  Ice  harbor  at  head  of  Delaware  Bay^  Delaware. — ^The  act  of  Augast 
2, 1882,  appropriated  $25,000  for  the  commenceinent  of  work  on  the  ice 
harbor  at  the  head  of  Delaware  Bay,  to  inclade  the  removal  of  some 
Bonken  piers,  the  remains  of  an  old  ice  harbor,  in  the  channel  east  of 
Beedy  Island,  Delaware. 

The  desirability  of  an  ice  harbor  at  the  head  of  Delaware  Bay  has 
been  long  recognized,  bnt  nntil  the  improvement  of  the  main  ship 
channel  shall  have  been  materially  advanced  it  is  believed  that  appro- 
priations can  be  applied,  with  better  results  to  commerce,  to  the  im- 
provement of  the  channel  rather  than  to  the  formation  of  an  ice  harbor 
suited  to  the  reqairements  of  the  case.  As  to  location,  the  prevailing 
judgment  would  place  the  ice  harbor  at  or  very  near  Liston  Point,  but 
since  the  works  already  planned  for  the  improvement  of  the  channel  in 
this  part  of  the  river  involve  the  construction  of  about  11  mUes  of  dikes, 
the  changes  which  may  result  from  such  extensive  constructions  render 
the  prior  location  of  an  ice  harbor  hazardous. 

The  amount  expended  to  June  30,  1891,  was  $8,763.07,  of  which 
$3,700  was  applied  to  the  removal  of  the  sunken  piers  back  of  Eeedy 
Island,  as  provided  in  the  act  of  August  2, 1882,  making  the  appropria- 
tion of  $25,000.  The  balance  was  expended  in  surveys,  examinations^ 
preUminary  studies,  and  of&ce  expenses. 

During  the  fiscal  year  ending  June  30, 1892,  no  expenditures  were 
made. 

Jnly  1, 1891,  balance  unexpended $16,236.98 

July  1,1892,  balance  anexpended 16,236.93 

(See  Appendix  O  5.) 

6,  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes j  Delaware. — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles 
surmount^  with  a  timber  superstructure.  The  work  was  commenced  in 
1871,  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30. 1890,  was  $368,453.66,  and  resulted 
in  the  construction  of  1,155  linear  leet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier  head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  pier  destroyed  by  the  collisions  of 
wrecked  vessels  in  1889,  and  in  placing  fender  piles  along  1,200  linear 
feet  of  the  shore  arm  of  the  pier.  The  total  amount  expended  during 
the  fiscal  year  ending  June  30,  1891,  including  inspection  and  office 
expenses,  was  $9,623.89. 

During  the  fiscal  year  ending  June  30, 1892,  $422.45  was  expended  in 
office  expenses. 

From  the  decayed  condition  of  the  timber  superstructure  of  a  large 
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part  of  the  pier  it  is  not  available  for  use  by  the  railroad,  to  which  the 
right  was  given  to  use  the  pier  under  the  provisions  of  the  act  of  July 
16,  1870. 

if  the  pier  is  to  be  rendered  available  for  the  general  purposes  of 
railroad  traffic,  as  contemplated  in  the  act  above  referred  to,  it  will  be 
necessary  to  replace  the  present  decayed  wooden  superstructure  by  an 
iron  construction,  which  has  been  estimated  at  $93,000. 

The  sundry  civil  act  of  March  3, 1891,  contained  the  following  pro- 
vision: 

And  the  Secretary  of  War  is  hereby  directed  to  assign  to  the  Secretary  of  the 
Treasury  so  much  space  on  the  Lewes  iron'  pier  as  may  be  necessary  to  enable  the 
Marine-Hospital  Service  to  establish  and  conduct  thereon  such  disinfection  machin- 
ery as  may  be  required  for  the  proper  disinfection  of  the  cargoes  of  vessels  detained 
at  the  quarantine,  and  when  the  breakwater  shall  have  been  completed  then  the 
said  pier  shall  be  permanently  assigned  to  the  Treasury  Department:  Provided^  That 
such  occupation  and  use  of  the  pier  by  the  Marine-Hospital  Service  does  not  inter- 
fere with  the  engineering  operatiohs  of  the  War  Department  in  the  completion  oi 
the  breakwater  improvement. 

It  is  understood  that  the  use  of  the  pier  as  above  provided  will  at 
times  prohibit  its  use  for  any  other  purpose.  The  pier  is  of  consider- 
able value  to  vessels  frequenting  the  breakwater  harbor,  being  the 
only  communication  with  the  shore;  it  is  necessary  for  the  purpose  of 
the  Light-House  Service,  and  its  free  use  at  all  times  will  probably  be 
indispensable  for  many  years  for  the  engineering  operations  of  the 
War  Department.  It  is  not  suitable  for  quarantine  purx>oses,  because 
the  maximum  depth  at  the  end  of  the  pier  head  is  only  about  21  feet 
at  mean  low  water.  The  depth  is  still  less  on  the  sides.  Since  the 
pier  is  much  exposed  to  storms,  it  could  not  be  safely  used  in  rough 
weather  by  vessels  of  a  greater  draft  than  about  15  feet.  The  great 
majority  of  vessels  frequenting  this  harbor  (including  nearly  all  that 
arrive  from  foreign  ports)  could  not  generally  be  taken  to  this  pier  for 
the  purpose  of  disinfection.  It  is  therefore  suggested  that  other  ar- 
rangements be  made  for  the  requirements  of  the  quarantine  service. 

July  1, 1891y  balance  unexpended $422.45 

June  30, 1892,  amount  expended  during  fiscal  year 422. 45 

(See  Appendix  G  6.) 

7.  Delaware  Breakwater^  Delaware, — ^Under  the  act  of  Congress,  May 
7. 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay,  near 
Gape  Henlopen,  for  the  purpose  of  determining  iijHm  the  site  for  a  har- 
bor of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for  com- 
mencing the  work  under  a  plan  submitted  by  a  board  of  commissioners 
appointed  by  Gongress. 

The  project  of  the  board  contemplated  the  construction  in  the  con- 
cavity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or  gap 
of  1,360  feet,  the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
during  the  gales  from  the  north  and  east;  the  other,  called  the  ice- 
breaker, to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifting  ice  of  the  bay. 

This  project  was  completed  in  1869,  under  aggregate  appropriations, 
including  the  first  for  survey,  of  $2,192,103.70.    The  stone  used  in  the 
work  amounted  to  892,528  gross  tons,  and  varied  from  one-quarter  of  a^ 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  teet.    The  top  is  from  12  to  14  feet  above  mean  low  water. 
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In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water,  with  -a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising:  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  8ui)erstructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  farther  modified  by  estab- 
lishing its  base  at  15  feet  below  mean  low  water  by  making  it  rectangu- 
lar in  section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  con- 
structing the  work  to  above  the  plane  of  high  water  of  large  concrete 
blocks,  above  which  concrete  in  mass  is  to  be  used.  The  estimated 
cost  of  the  modified  project,  including  the  $356,250  appropriated  from 
1882  to  1888  was  $856,250. 

In  1891  the  random  stone  substructure  having  been  practically  com- 
pleted, the  project  for  the  hitherto  proposed  concrete  superstructure 
was  modified  by  substitution  of  random  stone  for  the  remaining  part 
of  the  work,  so  as  to  raise  the  structure  to  a  height  of  14  feet  above 
mean  low  water,  with  a  width  on  top  of  20  feet,  the  width  at  low  water 
to  be  40  feet,  and  the  slopes  below  this  plane  to  be  such  as  may  be 
formed  by  the  action  of  the  sea,  between  low  water  and  the  top  the 
slopes  to  be  about  1  on  0.7  formed  by  heavy  stones  laid  in  x>osition. 
The  estimated  cost  of  completing  this  part  of  the  work  is  $320,000,  or, 
including  the  $436,250  appropriated  from  1882  to  1890,  the  cost  of  dos^ 
ing  the  gap  is  $756,250.  . 

From  the  beginning  of  the  work  in  1822  to  June  30, 1891,  the  total 
amount  expended  was  $2,549,155.79,  of  which  $357,052.09  was  expended 
on  the  project  of  1882  for  closing  the  gap. 

During  the  fiscal  year  ending  June  30, 1892,  the  sum  of  $78,212.08 
was  expended  in  raising  the  structure  in  the  gap  to  the  level  or  mean 
low  water  over  a  distance  of  1,006  feet.  It  is  important  that  this  work 
should  be  completed  as  soon  as  possible,  since  in  its  present  condition 
it  is  a  serious  danger  to  commerce. 

The  increase  in  the  dimensions  and  draft  of  vessels  since  the  present 
harbor  was  designed  in  1822,  together  with  the  shoaling  which  has 
ensued  behind  the  breakwater,  renders  the  present  harbor  under  these 
changed  conditions  inadequate  for  the  requirements  of  commerce. 
Upon  the  completion  of  the  present  project  of  closing  the  gap,  addi- 
tional anchorage  area  will  be  added  to  the  harbor  and  make  it  of  great 
and  continued  value  to  coasting  vessels. 

Julyl.  1891,  bftlance  unexpended  $79,197.91 

Jone^O,  1S92,  amount  expended  during  fiscal  year 78,212.08 

Jnly  1,1892,  balance  unexpended 985.83 

Amoant  appropriated  by  act  approved  July  13,  1892 50,000.00 

Amonnt  arailable  for  fiscal  year  ending  June  30,1893 50, 985. 83 

(Amount  (estimated)  required  for  completion  of  existing  project 270, 000. 00 

s  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 

(See  Appendix  G  7.) 

S,  Bancocas  River^  New  Jersey.— In  its  natural  condition  Eancocas 
Biver  carried  a  minimum  low- water  depth  of  about  4  J  feet  between  the 
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mouth  aBd  Genterton,  a  distance  of  about  7^  miles,  and  from  Centerton 
to  Mount  Holly,  a  distance  of  about  5}  miles,  a  ruling  depth  of  about 
2i  feet. 

The  original  i)roject  of  1881  proposed  the  formation,  by  a  dike  at 
Goats  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Genterton, 
and  from  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  were  carried  on  under  this  project  ftx)m  1881  to  1884, 
under  appropriations  aggregating  $20,000  made  in  1881  and  1882. 
To  the  close  of  the  fiscal  year  ending  June  30, 1891,  $28,702.64  had 
been  expended  in  the  formation  of  a  channel  100  feet  wide  and  6  feet 
deep  at  mean  low  water  between  the  mouth  and  Genterton,  and  in  the 
removal  of  three  wrecks. 

During  the  fiscal  year  ending  June  30, 1892,  $1,197.27  was  expended 
In  the  formation  of  a  channel  25  feet  wide  and  4  feet  deep  at  mean  low 
water  between  Genterton  and  Mount  Holly. 

Jnlyl,  1891,  balance  unexpended $1,197.27 

Jane  80,  18SK2,  amoont  expended  dnring  fiscal  year 1,197.27 

Amoont  appropriated  by  act  approved  Jnly  13,  1892 5,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

9.  Alloway  CreeJcy  New  Jersey. — In  its  original  condition  Alloway 
Greek  was  obstructed  between  its  mouth  and  Quinton,  a  distance  of 
about  10^  miles,  by  shoal  areas  in  the  upper  half  of  the  stream,  which 
reduced  the  low  water  depths  to  about  4  feet. 

The  original  project  of  1889  proposed  the  formation,  by  dredging,  of 
a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from  Quinton 
to  a  i)oint  about  1,000  feet  above  the  Upper  Hancock  Bridge;  from 
thence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality 
known  as  the  Square,  where  the  work  is  to  be  supplemented  by  a  dike. 
At  a  locality  known  as  the  Ganal,  in  addition  to  a  channel  of  the  last- 
named  dimensions,  the  width  of  the  stream  was  to  be  increased  to 
about  150  feet  between  its  low- water  lines. 

The  appropriation  of  $6,000  by  the  act  of  September  19, 1890,  was 
the  first  made  for  this  work. 

During  the  fiscal  year  ending  June  30, 1891,  $3,467.88  was  expended 
in  deepening  to  6  feet  at  mean  low  water  tne  channel  at  the  Canal, 
Square,  and  Upper  Hancock  Bridge. 

During  the  fiscal  year  ending  June  30, 1892,  $2,131.73  was  expended 
in  deepening  the  channel.  There  are  now  channels  75  feet  wide  and  6 
feet  deep  at  mean  low  water  through  the  worst  bars  at  the  Square, 
Oanal,  and  Upper  Hancock  Bridge. 

Jnlyl,  1891,  balance  unexpended $2,532.13 

Jane  30,  ISS^,  amount  expended  during  fiscal  year 2, 131. 73 

Jnly  1, 1892,  balance  unexpended 400.39 

Amount  appropriated  by  act  approved  July  13, 1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8,400.39 

i  Amount  (estimated)  required  for  completion  of  existing  project 16^  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  nver  aud 

<  harbor  acts  of  1866  and  1867. 

(See  Appendix  6  9.) 


EIVEB  AND   HAEBOR  IMPROVEMENTS.  119 

10.  Maurice  River ^  New  Jersey, — In  its  original  condition  Maurice 
River  had  a  depth  of  5  feet  at  mean  low  water  over  the  bar  at  its 
mouth  and  a  channel  of  over  10  leet  deep  extending  from  its  mouth 
for  a  distance  of  about  20  miles,  or  to  within  4  miles  of  Millville.  For 
the  remaining  distance  of  about  5  miles,  to  the  head  of  navigation  at 
Millville,  there  were  shoal  areas  which  reduced  the  low- water  depth  to 
about  2  feet. 

The  original  project  of  1882  proposed  the  formation,  by  dredging,  of  a 
channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
4  miles  of  river  below  Millville  Bridge,  and  from  thence  to  the  head  of 
navigation  a  channel  of  the  same  width  and  4  feet  deep.  In  1891  the 
project  was  modified  by  extending  the  6-foot  channel  to  the  head  of 
navigation,  and  in  1892  by  a  Airther  extension  of  500  feet  with  a  width 
of  50  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $34,916.34  had 
been  expended  in  the  formation  of  a  6-foot  channel  from  a  point  4  miles 
below  to  about  1,400  feet  above  Millville  Bridge. 

During  the  fiscal  year  ending  June  30, 1892,  $8^083.77  was  expended 
in  the  full  completion  of  the  improvement.  The  river  is  now  navigable 
at  all  stages  of  the  tide  to  a  i)oint  1,400  feet  above  Millville  Bridge. 

The  estimated  cost  of  this  improvement  was  $112,000.  The  condi- 
tions having  been  very  favorable,  it  has  been  completed  at  a  total  cost 
of  $43,000. 

July  ly  1891,  balance  unexpended $8,083.77 

June  30,  1892,  amount  expended  during  fiscal  year 8,083.77 

(See  Appendix  G  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14, 1880 :  The  scow  Paddy  Byan^ 
fipom  Eancocas  Eiver,  New  Jersey;  the  iron  steamer  Nuphar^  from  the 
outer  bar  at  Townsend  Inlet,  Kew  Jersey ;  the  canal  boat  Agatha  Brady ^ 
from  Delaware  Eiver,  opposite  Fairmount  avenue  wharf,  city  of  Phila- 
delphia. 

(See  Appendix  6  11.) 

EXAMINATION,  BY  BOABD  OP  ENGINEERS,  FOB  LOCATION  AND  PLAN 
FOB  HABBOB  OF  BBFUGE  FOB  DEEP-DBAPT  VESSELS  NEAB  MOUTH 
OP  DELAWABE  BAY,  MADE  IN  COMPLIANCE  WITH  PBOVISIONS  OP 
BIVEB  AND  HABBOB  ACT  APPBOVED  SEPTEMBEB  19,  1800. 

In  compliance  with  the  provisions  of  the  act  a  Board  of  Engineers, 
oonsistiug  of  Ool.  Wm.  P»  Craighill,  Maj.  C.  W.  Raymond,  and  Capt. 
W.  H.  Bixby,  Corps  of  Engineers,  was  constituted  by  the  Secretary  of 
War  to  examine  "  Delaware  Bay,  with  a  view  of  determining  the  beat 
site  near  the  mouth  of  the  same  for  a  national  harbor  of  refuge  suita- 
ble for  deep-draft  vessels,''  and  submit  "  report  thereon,  with  a  project 
and  estimate  of  cost  of  construction  of  such  a  harbor  of  refuge.'' 

A  preliminary  report  on  the  subject,  dated  December  11, 1890,  was 
printed  as  Appendix  G  22  of  the  Annual  Keport,  Chief  of  Engineers, 
for  1891. 

The  final  report,  dated  January  5, 1892,  was  submitted,  transmitted 
to  Congress,  and  printed  as  House  Ex.  Doc.  Ko.  112,  Fifty-second  Con- 
gress, first  session. 

The  plan  and  location  proposed  for  the  formation  of  a  deep  harbor  of 
refuge  at  this  locality  contemplate  the  construction  of  a  stone  break- 
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water  1^  miles  long  extending  in  a  general  northwest  and  southeast 
direction  on  the  east  branch  of  the  Shears^  off  Gape  Henlopen,  Dela- 
ware; and  construction  of  a  row  of  ten  ice  piers  across  the  upper  end  of 
the  harbor,  to  protect  the  anchorage  against  ice  descending  the  bay. 
The  total  cost  of  this  work  is  estimated  at  $4,665,000. 

(See  Appendix  G 12.) 

IHPROYEHENT  OF  RIYERS  AND  HARBORS  IN  DELAWARE  AND  ON 
EASTERN  SHORE  OF  CHESAPEAKE  BAT,  MARYLAND  AND  VIRGINIA, 
AND  OF  INLAND  WATER  WAY  FROM  OHINCOTEAOUE  BAY,  YIRaiNIA, 
TO  DELAWARE  BAY,  DELAWARE. 

Engineer  in  charge,  William  F.  Smith,  United  States  agent.  Major 
of  Engineers,  U.  S.  Army,  retired;  Division  Engineer,  Col.  William  P. 
Craighill,  Corps  of  Engineers. 

1.  Wilmington  Harbor^  Delaware, — Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  Christiana  Eiver  was  made,  the 
depth  of  water  at  the  entrance  was  about  8^  feet.  The  minimum  depth 
in  the  channel  of  the  portion  of  the  river  below  Third  Street  Bridge  was 
8  feet.  This  depth  was  increased  by  dredging  in  that  year  to  10  feet. 
Upder  a  project  commenced  in  1871  and  completed  in  1881,  a  12-foot 
channel  from  100  to  200  feet  wide  was  made  from  the  mouth  to  above  the 
city  of  Wilmington.  The  present  project  was  adopted  in  1881  and  is 
for  a  16-foot  low- water  channel  from  the  mouth  of  the  river  to  the  Pulp 
Works,  with  a  width  of  150  feet  from  the  mouth  to  the  Eolling  Mifi 
Wharf ;  100  feet  to  the  Delaware  and  Western  Eailroad  Bridge;  and  75 
feet  to  the  Pulp  Works.  The  project  included  ftirther,  a  channel  12  feet 
deep  and.  50  feet  wide  from  the  latter  works  to  the  Delaware  Railroad 
Bridge  and  the  construction  of  a  jetty  on  the  north  side  of  the  mouth 
of  the  river.  Dredging  operations  and  the  construction  of  the  jetty 
were  begun  in  the  following  year.  The  original  estimate  was  9175,551, 
which  was  increased  in  1883  to  $191,384  by  changing  the  width  of  the 
proposed  channel  to  150  feet  throughout.  In  1884  the  project  was 
amended  by  raising  the  height  of  the  jetty  4  feet;  an  extension  of  322 
feet  to  the  jetty  as  then  built  was  also  proposed  and  approved,  but  has 
not  yet  been  carried  out. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$188,057.83  had  been  expended  under  this  project.  There  was  then  an 
improved  channel  15  feet  deep  at  low  water  and  150  feet  wide  between 
the  Delaware  Eiver  and  a  point  about  600  feet  above  the  Third  Street 
Bridge  of  a  total  length  of  5,200  feet. 

During  the  fiscal  year  ending  June  30,  1892,  dredging  oi>eration8 
under  a  contract  previously  made  were  continued.  The  contract  was 
completed  August  14, 1891,  the  dredged  channel  having  been  extended 
1,000  feet  since  July  1,  reaching  the  Pusey  &  Jones  shipyard. 

July  1,  1891;  balance  unexpended $15,692.17 

June  30,  1892,  amount  expended  during  fiscal  year 13,346.83 

July  1, 1892,  balance  unexpended 2,345.84 

Amount  appropriated  by  act  approved  July  13, 1892 4U,  600. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 42, 345. 84 

Amount  (estimated)  required  for  completion  of  existing  project 47, 634. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  1.) 
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2.  Ice  harbor  at  New  CastUj  Delaware, — This  ice  harbor  is  one  of  the 
oldest  in  the  Delaware  Eiver,  its  construction  for  the  protection  of  ves- 
sels against  floating  ice  having  been  commenced  during  colonial  times. 
Since  the  beginning  of  the  present  century  its  improvement  has  been 
carried  on  by  the  General  Government  at  various  intervals,  the  total 
amount  expended  up  to  the  dose  of  the  fiscal  year  ending  June  30, 1891, 
being  $223,593.15. 

During  the  fiscal  year  ending  June  30, 1892,  a  new  ice-pier  was  con- 
structed in  the  harbor  under  contract  with  the  Delaware  Construction 
Company  of  Wilmington,  Del.,  at  a  cost  of  $9,500.  The  pier  was  be- 
gun on  October  1  and  was  completed  on  December  28, 1891.  Whilst 
this  work  was  going  on,  the  contractor  also  removed,  under  the  same 
contract,  one  of  the  old  piers  (H),  which  had  been  in  a  dangerous  con- 
dition. During  the  past  year  the  harbor  lines,  approved  by  the  Secre- 
tary of  War  on  June  26, 1891,  were  permanently  located. 

The  existing  project  as  far  as  it  relates  to  the  construction  of  ice- 
piers  is  completed.  The  harbor  in  its  present  condition  affords  the  best 
shelter  on  the  Delaware  Biver  for  deep-draft  vessels  in  winter,  and 
the  necessity  for  increasing  the  protected  area  is  already  apparent. 

July  1, 1891,  balance  nnexpended $15,190.79 

June  30, 1892,  amount  expended  daring  fisoiil  year 11,343.99 

July  1,  1892,  balance  unexpended 3,846.80 

(See  Appendix  H  2.) 

3.  Appoquinniminlc  River^  Delatcare. — This  stream  is  a  tidal  tributary 
of  Delaware  Bay,  flowing  through  New  Castle  County,  Del.  It  is  navi- 
gable for  vessels  of  light  drafb  from  the  mouth  to  above  Odessa.  A 
bar  having  only  1 J  feet  of  water  over  it  at  low  tide  obstructs  the  mouth 
of  the  river.  The  average  rise  and  fall  of  the  tide  at  the  bar  is  6  feetj 
at  Odessa  it  is  3.2  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  of  the 
river  made  in  1889  and  adopted  under  an  appropriation  made  by  the 
river  and  harbor  act  approved  September  19, 1890,  provides  for  dredg- 
ing a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  100  feet 
from  the  mouth  to  New  Bridge,  near  Townsend's  Wharf,  and  thence  80 
feet  wide  to  the  county  bridge  at  Odessa,  the  estimated  cost  of  the  im- 
provement being  $39,963.  Up  to  the  close  of  th©  fiscal  year  ending 
June  30, 1891,  the  sum  of  $4,963.72  has  been  expended,  giving  a  greatly 
increased  harbor  space  at  the  town  of  Odessa. 

Nothing  was  done  during  the  past  fiscal  year. 

Jnly  1, 1891,  balance  nnexpended $36.28 

Joly  1, 1892,  balance  nnexpended 36. 28 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amoimt  available  for  fiscal  year  ending  June  30, 1893 5,036.28 


SE 


SAmonDt  (estimated)  required  for  completion  of  existing  project 29, 963. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  3.) 

I  Smyrna  River j  Delaware. — ^This  river,  formerly  called  Duck  Creek, 
had,  before  improvements  began  in  1879,  a  minimum  depth  of  2  J  feet 
within  the  river  and  about  4  feet  over  the  bar  at  the  mouth.  Naviga- 
tion was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
And  seven  amaU  schooners. 
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In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 
By  special  direction  of  Congress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
^gg^^g^ting  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  .and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low-water  channel,  60 
feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the  latter 
X>oint  to  be  protected  on  each  side  by  stone  jetties.  The  estimated  cost 
of  this  project  is  $90,698.40.  The  portion  of  the  project  relating  to  dredg- 
ing has  been  adopted. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$12,536.35  had  been  expended  in  dredging  inside  the  river.  At  that 
date  a  channel  had  been  dredged  40  feet  wide  and  6^  feet  deep  at  mean 
low  water  from  Smyrna  Landing  to  Brick  Store  Wharf,  a  distance  of  3 
miles,  with  the  result  of  opening  navigation  for  vessels  drawing  6  feet 
to  the  first-named  point,  which  formerly  they  were  not  able  to  reach. 
The  main  landing  on  the  river  was  thus  brought  about  2  miles  nearer 
the  town  of  Smyrna. 

At  the  beginning  of  the  fiscal  year  ending  June  30,  1892,  dredging 
operations  under  contract  with  the  National  Dredging  Company,  of 
Wilmington,  Del.,  were  in  progress.  The  contract  was  completed  on 
August  10, 1891,  the  proposed  channel,  40  feet  wide  and  6 J  feet  deep, 
having  been  extended  farther  down  the  river  since  July  1,  to  Eagle 
Nest  Landing,  about  2J  miles  below  Brick  Store  Wharf.  The  narrow 
channel  thus  far  made  has  been  of  great  benefit  to  the  existing  shix)- 
ping,  and  has  considerably  facilitated  expeditious  and  regular  trans- 
portation, which  heretofore  was  impossible.  It  is  contemplated  by  the 
steamboat  company  to  put  larger  boats  on  the  line  after  the  fiill  pro- 
jected width  and  depth  in  the  channel  have  been  made. 

July  1, 1891,  balance  oiiexpended $4,697.28 

Jiine30, 189^2,  amonnt  expended  during  fiscal  year 4,607.61 

July  1, 1892,  balance  nnexpended 89.67 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3,069.67 

(  Amount  (estimated)  required  for  completion  of  existing  project 19, 365. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

5.  Mispillion  Creek^  Delaware. — ^The  entrance  to  this  creek  has  a 
mean  low- water  depth  of  only  1 J  feet.  Within  the  stream  the  original 
depth  was,  before  improvements  were  begun,  jfrom  4  to  5  feet.  The 
original  project  for  improvement,  which  was  made  in  1879,  is  for  a  6-foot 
low- water  channel,  40  feet  wide,  from  Milford,  at  the  head  of  naviga- 
tion, to  the  mouth.  But  for  a  small  shoal  near  the  mouth  which  remains 
to  be  dredged,  the  projected  channel  is  completed,  $17,000  having  been 
expended  up  to  June  30,  1889.  A  report  upon  a  survey  of  the  mouth 
of  the  creek  embodying  a  new  project  was  submitted  during  the  past 
fiscal  year  (see  AppencBx  H  21). 

Amount  appropriated  by  act  approved  July  13, 1892 $12, 000. 00 

C  Amount  (estimated)  required  for  completion  of  existing  project. ......     14,000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  5.) 
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6.  Broadhiln  Biver,  Delaware. — In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
imx>eded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
1^  to  2  feet  at  low  water. 

A  project  for  a  6.foot  low- water  channel  inside  the  river  from  Milton 
to  the  mouth  and  for  a  new  entrance  across  Lewes  Gape  was  submitted 
in  1871,  at  an  estimated  cost  of  $80,447.  This  estimate  was  reduced  in 
1881  by  a  revised  project  to  $51,450.  At  the  close  of  the  fiscal  year 
ending  June  dO,  1891,  $35,000  had  been  expended,  and  the  channel  in- 
side the  river  was  completed.  After  entering,  vessels  are  now  no  longer 
detained  by  the  shos^  at  low  tide  and  proceed  directly  to  their  desti- 
nation. Whilst  the  results  are  of  great  benefit  to  the  existing  shipping 
it  is  not  apparent  that  the  latter  has  increased  to  any  appreciable  ex- 
tent.   Nothing  was  done  during  the  past  fiscal  year. 

C  Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1S66  and  1867. 

(See  Appendix  H  6.) 

7.  Inland  water  way  from  Chincotea^ue  Bay^  Virginia^  to  Delaware 
Bay  J  at  or  near  Lewes  j  Delaware. — This  improvement  is  made  with  the 
view  of  forming  an  inland  navigation  route,  about  75  miles  in  length, 
between  Ghincoteague  Bay,  Virginia,  and  Delaware  Bay,  at  or  near 
Lewes,  Delaware. 

The  project  adopted  in  1886  contemplates  an  open  channel  70  feet 
wide  at  the  bottom  and  6  feet  deep  below  the  mean  low- water  level  in  the 
Delaware  Breakwater  Harbor,  beginning  in  Ghincoteague  Bay  and  fol- 
lowing approximately  deep  water  in  Synepuxent,  Isle  of  Wight,  and 
Assa woman  bays;  thence  across  the  country  for  about  4  nules,  between 
Little  Assawoman  Bay  and  Indian  Eiver  Bay,  and  across  the  latter 
into  and  up  Behoboth  Bay;  thence  from  the  head  of  Eehoboth  Bay 
across  Lewes  and  Eehoboth  Hundred,  for  about  8  miles,  to  Delaware 
Bay.  The  originally  estimated  cost  of  the  improvement  was  $350,000. 
A  modification  of  the  project  was  submitted  during  the  past  fiscal  year 
to  the  Chief  of  Engineers,  at  the  request  of  tiie  Delaware  Congressional 
delegation,  for  a  reduction  in  the  proposed  width  of  the  water  way  from 
70  to  20  feet.  The  reommendation  was  approved  by  the  Secretary  (rf 
War  on  March  2, 1892. 

There  are  several  shoals  within  the  bays  named  where  the  present 
depth  of  water  does  not  exceed  2^  feet.  It  is  estimated  that  the  amount 
of  commerce  created  by  this  improvement,  when  completed,  will  be 
t2j000,000  per  annum. 

Three  appropriations  have  been  made  for  this  work,  one  of  $18,750, 
and  one  of  $50,000,  to  be  expended  between  Ghincoteague  Bay  and  In- 
dian River  Bay,  and  one  of  $50,000  to  be  expended  between  Ghinco- 
teague Bay  and  Delaware  Bay. 

Up  to  June  30, 1891,  the  sum  of  $58,585.28  had  been  expended  and 
a  cat  20  feet  wide  at  the  base  and  4  feet  deep  had  been  made  connect- 
ing the  4-foot  depth  in  Assawoman  Bay  with  that  in  Indian  River  Bay. 
Three  temporary  wooden  bridges  had  also  been  constructed  across  this 
canaL 

During  the  past  fiscal  year  these  bridges  were  provided  with  draws 
and  a  few  shoals  at  the  inlet  of  lateral  drains  in  the  canal  were  removed. 
A  few  small  schooners  and  sloops  are  now  making  occasional  trips  be- 
tween Ocean  View  at  the  northern  end  of  the  canal  and  Ghincoteague 
Island.    The  depth  made  in  the  canal  is  maintaining  itself. 
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The  route  for  the  section  of  the  inland  waterway  between Behoboth 
Bay  and  Delaware  Bay  was  finally  located  during  the  past  winter.  The 
commissioners  appointed  by  the  legislature  of  the  State  of  Delaware  are 
now  engaged  in  the  appraisement  and  condemnation  of  the  land  appropri- 
ated for  the  canal,  and  it  is  proposed  to  begin  active  operations  on  this 
section  soon  after  the  title  has  been  obtained. 

July  1,  1891,  balance  unexpended 160, 164.  72 

June  30,  18SK2,  amount  expended  during  fiscal  year 9, 347. 59 

July  1, 1892^  balance  unexpended 50,817. 13 

Amount  appropriated  by  act  approved  July  13,  1892 ^ 25,  000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 817. 18 

Amount  (estimated)  required  for  completion  of  existing  project '.  206, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  StLsquehanna  River  above  and  below  Sa/vre  de  Orace^  Maryland. — 
Before  improvements  were  begun  in  this  section  of  the  river  the  least 
depth  of  water  over  the  shoals  between  Havre  de  Grace  and  Spesutia 
Island  was  6  feet  at  low  water.  The  channel  between  ^atson  Island, 
above  Havre  de  Grace,  and  the  shoal  running  out  from  the  west  shore 
was  narrow  and  was  believed  to  be  one  of  the  causes  of  ice  gorges  at 
and  near  Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  general 
project  is  for  a  15-foot  low- water  channel  below  Havre  de  Grace  and  for 
the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth  of  8  feet 
below  mean  low  water. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in 
1885.  It  has  shoaled  again.  The  channel  at  Wateon  Island  has  been 
widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  reformed  since  the  discontinuance  of  work  in  1889.  At  the 
close  of  the  fiscal  year  ending  June  30,  1891,  $158,687.65  had  been 
expended  in  these  improvements. 

There  were  no  oi>erations  during  the  fiscal  year  ending  June  30, 1892. 
A  report  on  the  survey  of  the  river  in  this  locality  was  submitted  De- 
cember 26, 1891,  with  estimates  for  a  new  project  (see  Appendix  H  22). 

July  1. 1891, balance  unexpended $4,202.35 

June  S0|  1892,  amount  expended  during  fiscal  year 107.66 

July  1,  1892,  balance  unexpended 4,094.69 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8,094.69 

Amount  (estimated)  required  for  annual  dredging 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  8.) 

9.  North  Uast  Biver^  Maryland. — ^This  river  is  a  small  tributary  of 
Chesapeake  Bay,  and  joins  the  latter  at  the  head  of  the  bay,  east  of  the 
mouth  of  the  Susquehanna  Biver.  Its  tidal  portion  is  in  Gecil  County, 
Md.,  and  is  broad  but  shallow,  and  about  5  miles  long,  the  town 
of  Korth  East  being  at  the  head  of  navigation.  The  average  rise  of 
the  tide  is  2^  feet.  The  river  is  obstructed  by  a  bar  about  three-fourths 
of  a  mile  below  the  town.  The  original  depth  of  water  on  the  bar  was 
18  inches  at  low  tide. 
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In  1873  and  1881  a  channel  was  dredged  with  appropriations  aggre- 
gating 915,500,  from  ontside  the  bar  to  the  wharves;  the  depth  made 
was  6  feet  at  mean  low  water.  Certain  portions  of  the  channel  filled  in 
again,  reducing  the  former  depth  to  4  feet. 

The  present  project  for  improvement,  adopted  in  1890,  provides  for  a 
channel  6  feet  deep  at  low  water,  75  feet  wide  across  the  bar,  and  60 
feet  wide  to  Davis's  Wharf  at  North  East.    The  estimated  cost  is  $5,140. 

At  the  closJB  of  the  fiscal  year  ending  June  30, 1891,  $17,806.15  had 
been  expended  in  the  improvement  of  tMs  river,  of  which  sum  $2,306.15 
was  expended  under  the  present  project.  On  that  date  a  channel 
existed  across  the  bar  5,700  feet  long,  40  feet  wide,  and  6^  feet  deep, 
ending  in  deep  water  at  the  junction  of  Stony  Bun.  It  was  too  early 
then  to  give  any  statements  what  effect  the  opening  of  this  channel  had 
upon  shipping,  which  has  ever  been  very  limited.  Nothing  was  done 
daring  the  past  fiscal  year. 

July  1, 1891,  balance  unexpended $2,393.85 

June  30, 1892,  amount  expended  during  fiscal  year 2,332.22 

July  1,  1892,  balance  unexpended 61.63 

Amount  appropriated  by  act  approved  July  13, 1892 2, 640. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 2, 701. 63 

(See  Appendix  H  9.) 

10,  JEUc  EivcTj  Marylcmd, — ^This  river  is  a  tributary  of  Chesapeake 
Bay  and  is  navigable  for  17  miles  as  far  as  the  town  of  Elkton,  in  Cecil 
County,  where  the  tide  rises  on  an  average  2J  feet. 

Improvements  were  begun  in  1873,  when  a  project  was  made  for  a 
6-foot  low- water  channel  from  50  to  70  feet  wide  in  the  river  proper, 
from  the  county  bridge  at  Elkton  to  Cedar  Point  and  in  Little  Elk 
River  frt)m  the  junction  to  Bennett's  Wharf,  and  for  3,300  feet  of  diking 
as  a  partial  protection.  The  project  was  completed  in  1884.  The  result 
was  a  channel  80  feet  wide  over  the  bar  near  Cedar  Point  and  70  feet 
wide  up  to  the  bridge,  with  a  general  depth  of  7  feet  below  mean  low 
water.  Before  improvements  were  begun  the  least  depth  in  the  chan- 
nel was  1\  feet. 

The  present  project  for  improvement,  proposed  in  a  report  on  a  sur- 
vey made  in  1889,  and  adopted  under  an  appropriation  of  $10,000,  made 
September  19, 1890,  provides  for  an  8-foot  low-water  channel,  100  feet 
wide,  from,  the  county  bridge  at  Scott's  Wharf  to  the  (Hubhouse  opposite 
Cedar  Point,  a  distiance  of  nearly  3  miles.  The  estimated  cost  is 
$24,000. 

During  the  past  fiscal  year  the  channel  was  improved  as  proposed 
for  a  length  of  3,800  feet  below  the  county  bridge,  and  a  shoal  below  the 
mouth  of  Little  Elk  River  was  removed  to  the  required  width  and 
depth.    The  harbor  space  was  thereby  greatly  increased. 

July  \f  1891,  balance  unexpended $9, 942. 18 

June  SK),  18S^,  amount  expended  during  fiscal  year 8, 846. 41 

July  1, 1892,  balance  unexpended 1,095.77 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6,095.77 

i  Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Submitted  in  compliftuce  with  requirements  of  seotioDfl  2  of  liver  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  10.) 
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11,  Fairlee  Creek,  Maryland. — ^The  original  depth  at  the  mouth  before 
improvements  were  begun  was  2  feet  at  low  tide;  within  the  creek  it 
wa«  about  5  feet.  Navigation  was,  and  still  is,  carried  on  by  a  few  flat- 
bottomed,  so  called,  lime  boats  and  by  one  small  schooner. 

The  existing  project  is  for  a  7  foot  low-water  channel,  100  fe«t  wide, 
from  deep  water  in  Chesapeake  Bay  to  a  point  about  3  miles  above  the 
mouth  of  the  creek,  the  estimated  cost  being  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  910,000  had 
been  expended  and  the  channel,  as  prox)osed,  from  deep  water  in  the 
bay  to  the  mouth  had  been  completed,  and  a  x>ortion  of  the  channel  in- 
side the  creek  had  been  dredged  to  the  required  depth  for  a  distance  of 
4,738  feet,  but  only  for  a  width  of  50  feet. 

Although  the  availability  of  the  creek  for  the  purx>oses  of  navigation 
and  commerce  was  measurably  increased  by  the  improvement  lately 
made,  there  are  as  yet  no  signs  that  indicate  any  increase  in  the  very 
limited  commerce  as  it  now  exists. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 

July  1,  1891,  balance  unexpended $115. 35 

Jane  30, 1892,  amonnt  expended  during  fiscal  year 92.88 

July  1, 1892,  balance  unexpended 22.47 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 5, 558. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api)endix  H  11.) 

1J2,  Chester  River j  Maryland,  from  Crumpton  to  Jones  Landing. — This 
river  is  a  tidal  stream,  40 miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties^  Eastern  Shore  of  Maryland,  and  flows 
into  Chesapeake  Bay.  It  is  navigable  for  33  miles  for  vessels  drawing  6 
feet  of  water  at  low  tide.  The  minimum  depth  of  water  within  the  last 
7  miles  of  the  river  is  3  feet,  but  the  tide  rises  on  an  average  2.1  feet  at 
the  lower  end  of  this  section.  Poi-tions  of  the  river  situated  farther 
down  have  previously  been  improved  by  the  United  States. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1889,  and  adopted  under  an  appropriation  made  September  19, 1890, 
provides  for  dredging  a  channel  6  feet  deep  at  mean  low  water,  and  60 
feet  wide  from  Crumpton,  in  Queen  Anne  County,  to  a  x>oint  1  mile  be- 
low Millington,  in*  Kent  County,  at  an  estimated  cost  of  $12,750.  The 
length  of  the  section  to  be  improved  is  about  6  miles. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  preparations  had 
been  made  for  beginning  the  improvement  under  the  first  appropriation 
and  the  work  had  been  let.  Operations  were  begun  on  October  28, 
1891,  the  contract  being  completed  February  8, 1892.  The  result  was 
that  the  4  miles  of  river  between  Crumpton  and  Kirby  Landing  were 
cleared  of  all  obstructions,  a  channel  6  feet  deep  at  low  water  and  60 
feet  wide  having  been  dredged  through  all  the  existing  shoals  and 
bars.  The  channel  is  still  in  good  condition,  and  a  number  of  grain 
boats  have  commenced  to  make  regular  trips  from  Kii'by  Landing. 

July  1,  1891,  balance  unexpended $4,992.35 

June  30, 1892,  amount  expended  during  fiscal  year 3,068.58 


"^ 


July  1, 1892,  balance  unexpended 1,903.77 

Amount  appropriated  by  act  approved  July  13,  1892 8,000.00 

Amount  available  foi  fiscal  year  ending  June  80^  1893 4,903.77 
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i  Amount  (estimated)  required  for  completion  of  existing  project $1, 750. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  12.) 

13.  Choptank  BiveVy  Maryland. — ^Before  improvements  were  begun  in 
1879  the  depth  of  water  between  Denton  and  Greensboro  varied  from 
2  to  8  feet  at  low  water.  Navigation,  carried  on  by  small  sailing  ves- 
sels, extended  only  to  3  miles  above  Denton.  Upon  the  remaining  5 
Biiles  to  Greensboro  all  freight  had  to  be  transported  in  scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low-water 
channel  75  feet  wide,  the  estimated  cost  being  979,000.  The  project 
was  adopted  the  same  year,  an  appropriation  of  $5,000  having  been 
made  on  Jnne  14.  Daring  the  three  following  years  the  channel  was 
dredged  to  a  depth  of  only  6  and  7  feet,  on  account  of  the  small  ap- 
propriations made  for  the  work  and  the  prevailing  high  prices  for 
dredging.  Since  1885  the  channel  has  been  dredged  to  tiie  approved 
depth  of  8  feet,  its  width  being  still  restricted  to  40  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$37,513.63  had  been  exx)ended  in  dredging,  and  a  continuous  channel 
40  feet  wide  now  exists  between  Denton  and  Greensboro  with  a  depth 
of  8  feet,  except  for  a  certain  portion  If  miles  in  length,  in  which  the 
iwiTiimnTn  depth  is  &om  5  to  7  feet.  The  improvements  so  far  have  been 
of  great  benefit  to  the  country  at  Greensboro  and  below,  and  during  the 
past  five  years  a  regular  steamboat  line  has  been  in  operation  between 
this  town  and  Baltimore. 

There  were  no  operations  during  the  past  fiscal  year.  Contract  has 
been  made  to  expend  in  dredging  during  the  summer  of  1892  the  $7,500 
appropriated  September  19, 1890. 

July  ly  1891,  balance  unexpended $7,486.37 

Jnne  30, 18Sb2,  amount  expended  during  fiscal  year 281.66 

July  1,  1892,  balance  unexpended 7,204.72 

July  1, 1892,  amount  covered  by  uncompleted  contracts 6, 500. 00 

July  1,1892,  balance  available 704.72 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 704. 72 

i  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  13.) 

14.  Cambridge  Harbor^  Maryland, — ^The  entrance  to  this  harbor  was 
ongiually  4J  feet  deep  at  low  tide.  The  average  depth  in  the  harbor 
was  about  3  feet;  in  a  few  places  it  was  8  and  9  feet.  The  bar  at  the 
entrance  was  impassable  during  strong  northwesterly  winds  for  vessels 
drawing  3  feet  of  water.  The  local  commerce  was  carried  on  by  a  lim- 
ited number  of  saOing  vessels  of  the  smallest  class  and  by  one  steamer 
of  light  draft. 

Previous  to  1871  the  citizens  of  Cambridge  had  made  an  effort  to  in- 
crease the  availability  of  the  harbor  by  expending  $7,500  in  dredging. 
In  that  year  the  improvement  of  the  harbor  was  begun  by  the  General 
Government  under  a  project  completed  in  1879,  resulting  in  a  channel 
100  feet  wide  across  the  bar  which  was  dredged,  together  with  certain 
portions  of  the  inner  harbor,  to  a  depth  of  8  feet  below  mean  low  water. 
During  the  year  1884  this  channel  was  slightly  widened.    At  the  close 
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of  the  fiscal  year  ending  June  30, 1888,  $32,500  had  been  expended  by 
the  General  Government. 

A  new  project  based  ui)on  a  survey  made  in  1887  was  adopted  in  1888, 
providing  for  a  channel  12  feet  deep  at  low  water  and  150  feet  wide 
from  the  Ghoptank  Eiver  to  the  railroad  wharf  and  for  dredging  the 
inner  harbor  below  the  drawbridge  to  a  depth  of  10  feet  and  above 
the  bridge  to  a  depth  of  8  feet  below  low  water,  at  an  estimate  cost  of 
$17,736.60.  At  the  close  of  the  fiscal  year  ending  June  30,  1891,  the 
sum  of  $4,918.72  had  been  expended  in  the  execution  of  this  project, 
resulting  in  a  channel  12  feet  deep  at  low  water  and  88  feet  wide  across 
the  bar  as  far  as  the  Maryland  Steamboat  Company's  Wharf,  and  thence 
22  feet  wide  to  the  railroad  wharf.  Vessels  drawing  llj  feet  of  water 
that  formerly  could  not  enter  the  harbor  at  all  can  now  come  up  to  this 
wharf  without  much  difficulty. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892, 
as  the  expenditure  of  the  appropriation  of  $5,000  made  September  19, 
1890,  is  being  delayed  by  the  contemplated  construction  of  a  wider 
draw  in  the  county  bridge  across  the  harbor. 

July  1,  1891;  balance  unexpended $5,081.28 

June  30,  1892,  amount  expended  during  fiscal  year 8. 72 

July  1,  1892,  balance  unexpended 5,072.56 

Amount  appropriated  by  act  approved  July  13,  1892 7, 737. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 809. 56 

(See  Appendix  H  14.) 

15.  Wicomico  River ^  Maryland. — Wicomico  River  flows  in  a  south- 
westerly direction  through  Wicomico  County,  Eastern  Shore  of  Mary- 
land, into  Tangier  Sound,  Chesapeake  Bay.  Its  tidal  portion  is  23  miles 
long.  Salisbury,  the  county  seat,  is  at  the  head  of  navigation,  and  the 
tide  rises  there  about  3  feet.  The  original  depth  in  the  river  near 
Salisbury  was  18  inches  before  the  improvement  of  the  river  was 
begun  in  1872.  Under  a  project  made  in  that  year  and  completed  in 
1885,  $50,000  was  expended,  resulting  in  a  channel  7  feet  deep  at  mean 
low  water  and  from  75  to  100  feet  wide  at  and  below  Salisbury. 

The  present  project  for  improvement,  necessitated  by  the  increased 
business  of  the  port,  was  submitted  in  a  report  upon  a  survey  made  in 
1889  and  was  adopted  in  1890.  It  provides  for  a  channel  9  feet  deep  at 
mean  low  water,  100  feet  in  width  from  near  Fruitland  wharf  to  the 
drawbridge  in  Salisbury,  at  an  estimated  cost  of  $23,000.  The  length 
of  the  prox>osed  channel  is  about  3  miles. 

The  first  work  under  the  new  project  was  done  during  the  past  fiscal 
year.  A  channel  aboutf)  30  feet  wide  and  of  the  approved  depth,  9  feet, 
was  dredged  from  Goose  Island  wharf  to  the  drawbridge  in  Salisbury, 
for  a  distance  of  9,250  feet.  The  increased  depth  afforded  at  once  great 
relief  to  deep-draft  vessels  during  low  tides. 

July  L  1891,  balance  unexpended $10,914.63 

June  30, 1892,  amount  expended  during  fiscal  year 10, 145. 67 

July  1, 1892,  balance  unexpended 768.96 

Amount  appropriated  by  act  approved  July  13, 1892 6,600.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7,268.96 

(  Amount  (estimated)  required  for  completion  of  existing  project .......      6^  700. 00 

<  Submitted  in  compliance  witb  requirements  of  sectiona  2  of  ziyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  15.) 
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16.  Manokin  Bivevy  Maryland. — ^Manokin  Eiver  is  a  small  tidal  tribu- 
tary of  Tangier  Sound,  Chesapeake  Bay,  and  flows  in  a  southwesterly 
direction  through  Somerset  County  on  the  Eastern  Shore  of  Maryland. 
Its  length  is  about  18  miles,  the  lower  10  miles  forming  a  wide  estuary. 
The  main  ehaifnel  is  interrupted  at  the  head  of  the  estuary  for  nearly 
3  miles  by  shallow  mud  flats,  which  rendered  the  upper  river  almost 
osele-ss  for  the  purposes  of  navigation.  The  average  rise  and  fall  of 
the  tide  near  the  obstruction  is  2.6  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1889  and  adopted  under  an  appropriation  of  $7,500  made  by  act 
approved  September  19, 1890,  provides  for  dredging  a  channel  6  feet 
deep  at  mean  low  water,  and  100  feet  wide,  from  Locust  Point  to  Sharp 
Point,  embracing  the  section  called  the  ^^  Mud  Flats,"  at  an  estimated 
cost  of  $30,000. 

With  the  appropriation  above  referred  to,  a  cut  was  made  during  the 
fiscal  year  ending  June  30,  1891,  at  the  section  indicated,  13,515  feet 
long,  30  feet  wide,  and  5  feet  deep  at  low  tide,  at  an  expense  of 
$7,360.12. 

There  were  no  operations  during  the  past  flscal  year.  The  dredged 
eat,  which,  after  being  completed,  enabled  the  steamboat  plying  between 
Princess  Anne  and  Deal  Island  to  make  regular  trips,  is  reported  to  be 
in  fiEUT  condition. 

July  1. 1891,  balance  unexpended $139.88 

JnnedOy  1892,  amount  expended  daring  fiscal  year 10.80 

July  ly  1893,  balance  unexpended 129.08 

Amount  appropriated  by  act  approved  July  13;  1892 7,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7,629.08 

i  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
('    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  16.) 

17,  OnancocJc  Harbor j  Virginia, — Onancock  Harbor  or  Onancook 
Biver,  is  about  5  miles  long  and  flows  through  the  western  portion  of 
Accomac  Counl^y  Ya.,  into  Chesapeake  Bay.  At  the  town  of  Onan- 
cocky  which  is  situated  at  the  head  of  the  river,  the  depth  of  water  was 
originally  4  feet  at  low  tide.  At  the  month  oi  the  river,  where  a  bar 
forms  the  most  serious  obstmction,  the  original  depth  was  5  feet.  The 
average  rise  and  fall  of  the  tide  is  about  2  feet. 

During  the  years  1880  and  1881. 98,000  was  expended  in  dredging  a 
channel  100  feet  wide  across  the  bar  to  a  depth  of  8  feet  below  mean 
tow  water,  and  in  dredging  tiie  shoals  at  Onancock  and  above  Wise 
Point  to  a  depth  of  7  feeL  The  improvements  were  of  great  benefit  to 
tbe  shipping  in  the  river,  but  the  channel  at  the  bar  slowly  filled  up 
^ain  to  nearly  its  origiuaL  depth. 

The  present  project  for  improvement  proposed  in  a  report  on  a  survey 
made  in  1889,  and  adopted  uij^der  an  appropriation  of  $6,000,  made 
September  19, 1890,  provides  for  dredging  a  channel  300  feet  wide  at 
the  outer  bar  and  200  feet  wide  at  the  inner  bar,  called  the  ^^  middle 
ground,"  both  to  a  depth  of  8  feet  below  mean  low  water,  at  an  esti- 
mated cost  of  912,511.  The  first  work  under  the  new  project  was  done 
during  the  i)ast  fiscal  year.  A  channel  was  dredged  across  the  outer 
bar  for  a  width  of  150  feet  and  across  the  inner  bar  for  a  width  of  100 
feet,  both  to  the  reqxured  depth  of  8  feet.    Since  then  no  delays  have 
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OQCtirred  to  vessels  wishing  to  enter  at  low  tides  and  daring  northwest- 
erly winds. 

July  1, 1891,  balance  nnezpended $5,970.26 

June  30, 1892,  amonnt  expended  daring  fiscal  year 5,875.44 

Joly  1, 1892,  balance  unexpended 94.81 

Amount  appropriated  by  act  approved  July  13,  1892 6,511.00 

Amount  available  for  fisccJ  year  ending  June  30, 1893 6,605.81 

(See  Appendix  H  17.) 

18.  Harbor  at  Cape  Charles  City,  Virginia,  and'  approa^^hes  by  Chenton 
{Cherrystone)  Inlet, — ^The  harbor  of  Cape  Charles  City  is  an  artificisd 
rectangular  basin  of  about  10  acres  area,  excavated  in  the  shore  of  the 
Chesapeake  Bay,  about  12  miles  north  of  the  cape  of  the  same  name. 
It  is  in  Northam])ton  County,  Virginia,  and  forms  the  shore  terminus 
of  the  Few  York,  Philadelphia,  and  Norfolk  Eailroad,  from  which 
transfers  of  freight  and  passengers  are  made  to  and  from  Norfolk,  Ya. 
The  average  rise  of  the  tide  is  2.6  feet. 

The  project  for  improvement  proposed,  in  a  report  on  a  survey  made 
in  1889,  provides  for  dredging  the  harbor  to  a  depth  of  14  feet,  and 
the  entrance  thereto  and  the  channel  in  Cherrystone  Inlet  and  across 
Cherrystone  Bar  to  a  depth  of  16  feet,  below  mean  low  water,  the  width 
of  the  two  last-named  channels  to  be  100  and  200  feet,  respectively,  and 
for  protective  works  of  stone  at  the  entrance  to  the  harbor.  The  esti- 
mated cost  of  the  project  is  $142,340. 

The  harbor  was  originally  a  small  fresh-water  pond,  and  was  inclosed 
with  bulkheads  by  the  railroad  company  and  then  dredged,  together 
with  its  new  entrance  leading  into  Cherrystone  Inlet,  to  a  depth  of 
about  12  feet  below  mean  low  water.  This  depth  was,  however,  not 
sufficient  for  the  large  boats  and  barges  employed  of  necessity  in  the 
hicreasing  traffic;  the  entrance  was  also  too  narrow,  and  during  the 
prevalence  of  northerly  winds  and  low  tides  frequent  delays  occurred 
by  grounding  of  vessels  at  the  entrance  or  in  the  channel  across  Cher- 
rystone Bar. 

The  portion  of  the  project  relating  to  dredging  was  adopted  in  1890. 
and  at  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$21,676.89  had  been  expended  in  dredging  about  one-half  of  the  area 
ot  the  harbor  to  14  feet  and  in  widening  the  entrance  gradually  from 
50  feet  at  its  shore  end  to  480  feet  at  its  junction  with  the  channel 
in  Cherrystone  Inlet,  the  depth  made  being  16  feet,  and  in  removing 
to  the  same  depth  a  small  shoal  in  the  main  channel  1  mile  south 
of  the  harbor.  The  difficulties  formerly  encountered  in  leaving  or 
entering  the  harbor  have  been  much  lessened. 

There  were  no  operations  during  the  past  fiscal  year.  The  dredged 
area  within  the  harbor  and  in  the  entrance  is  shoaling  again,  according 
to  a  survey  recently  made  by  the  railroad  company,  and  to  a  greater  de- 
gree in  the  entrance  than  in  the  harbor.  The  material  is  readily  swept 
in  from  the  adjacent  shoals  on  each  side^of  the  cut,  and  will  continue  to 
do  80  unless  arrested  by  artificial  works. 

July  1, 1891,  balance  unexpended $3, 323. 11 

June  30, 18SK2,  amount  expended  during  fiscal  year 668.67 

July  ly  1892,  balance  unexpended 2,654.44 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amoani  available  for  fiscal  year  ending  June  30, 1893 .• 12, 654. 44 
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I  Ammmt  (estimated)  required  for  oompletioii  of  existing  project $10, 400. 00 

<  Submitted  in  conipliance  with  reqnixemente  of  sectionB  a  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  18.) 

19.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  na/vi- 
gaiion. — ^DoriBg  the  fiscal  year  ending  June  30,  1892.  the  following 
wrecks  were  removed  under  the  provisions  of  the  act  oi  June  14, 1880: 
The  schooner  Harvey  W.  Anderson^  off  Hog  Island,  Virginia,  and 
schooner  Ann  R.  Rogers,  off  Gobbs  Island,  Virginia. 

(See  Appendix  H  19.) 

BXAMINATIONS  AHfD    STJBVEYS,  MADE    IN  COMPLIANCE  WITH  PBOVI- 
SIGNS  OF  BIVEB  AND  HABBOB  ACT  APPBOVED  SEPTEMBEB  19, 1890. 

The  re^quired  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  William  F.  Smith,  United 
States  agent,  and  reports  thereon  submitted  through  Col.  William  P. 
Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeast  Division. 
It  is  the  opinion  of  Maj.  Smith  and  of  the  division  engmeer,  based 
upon  the  facts  and  reasons  given,  that  these  localities  are  worthy  of 
improvement.  The  conclusions  of  these  officers  being  concurred  in  by 
me,  Maj.  Smith  was  charged  with  and  has  completed  their  survey  and 
submitted  reports  thereon.  The  reports  were  transmitted  to  Congress 
and  printed  as  executive  documents  of  the  Fifty-second  Congress,  first 
session. 

1.  Murderlcill  River,  Delaware. — ^The  proposed  improvement  contem- 
plates the  formation,  by  dredging,  of  a  channel  7  feet  deep  at  low  water 
from  Frederica  to  the  7-foot  curve  in  Delaware  Bay,  80  feet  wide  down 
to  the  mouth,  and  150  feet  wide  at  bottom  and  250  feet  wide  at  top 
from  the  mouth  to  the  7-foot  curve  in  the  bay;  the  cut  at  the  mouth  to 
be  protected  by  forming  an  embankment  of  the  dredged  material  on 
each  side  to  a  height  of  at  least  2  feet  above  high  spring  tides.  The 
cost  of  this  work  is  estimated  at  $47,550.  Printed  as  House  Ex.  Doc 
'So.  21.    (See  also  Appendix  H  20.) 

2.  MispiUion  River,  Delaware,  with  a  view  of  cutting  a  ca/nal  so  as  to 
shorten  the  distance  to  the  bay  and  making  an  outlet  in  the  bay  which 
would  furnish  deeper  water. — ^The  improvement  proposed  contemplates 
dredging  a  channel  150  feet  wide  and  6  feet  deep  at  mean  low  water, 
extending  from  the  outlet  of  the  river  in  a  southeasterly  direction  to 
the  6-foot  depth  in  Delaware  Bay,  the  cut  being  protected  by  forming 
a  wan  of  the  dredged  material,  a  stiff  blue  clay,  along  its  northern  side. 
The  cost  of  this  work  is  estimated  at  $24,000.  Printed  as  House  Ex. 
Doc.  No.  57.    (See  also  Appendix  H  21.) 

3.  Susquehanna  River,  above  Havre  de  Orotic,  Maryland. — The  plan  of 
improvement,  proposed  with  a  view  to  preventing  damage  by  ice  gorges 
in  Susquehanna  Eiver  in  the  vicinity  of  Port  Deposit  and  Havre  de 
Grace,  Md.,  contemplates  deepening  the  shoal  below  the  Philadelphia, 
Wilmington  andBaltimore  Railroad  bridge  so  as  to  enlarge  the  cross  sec- 
tion of  the  river  at  that  point,  and  constructing  eight  piers  at  the  Hog 
Back,  above  Port  Deposit,  so  as  to  break  up  the  ice  or  cause  the  gorges  to 
fdrm  at  that  point.    The  estimated  cost  of  this  work  is  as  follows  : 

Dredging $346,109.05 

CoDstraotion  of  eight  pien 80,000.00 

Total ^ 426,109.05 
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Gol.  William  P.  Craighill^  Corps  of  Engineers,  Division  Engineer,  re- 
marks upon  this  subject  as  follows: 

It  should  be  understood,  if  this  work  is  to  be  undertaken  by  the  United  States, 
that  it  is  not  for  the  benefit  of  navigation. 

It  is  an  expensive  work^  both  in  first  cost  and  in  maintenance.  The  shoals  wiU 
surely  reform  and  require  redredging.  It  would  be  interesting  to  know  how  much 
an  ice  gor^e  actually  costs  the  town  of  Port  Deposit  and  its  inhabitants.  It  might 
be  found  Reaper  to  let  the  gorges  come  as  they  do,  occasionally,  and  for  the  United 
States  to  pay  the  expense  entailed  each  time  rather  than  to  incur  a  heavy  expense 
for  works  which  will  not  guarantee  protection. 

Printed  as  House  Ex.  Doc.  'So.  52.  (See  also  Appendix  H  22.) 
4.  Rock  Hall  Harhovj  Maryland. — The  improvement  recommended 
contemplates  dredging  a  10-foot  low-water  channel,  100  feet  wide,  from 
the  channel  in  Swan  Greek  Inlet  to  the  old  pier  in  the  harbor,  at  an  es- 
mated  cost  of  $9,513.  Printed  as  House  Ex.  Doc.  No.  56.  (See  also 
Appendix  H  23.) 

IKPROYEMENT  OF  PATAPSCO    RIVER  AND  CHANNEL  TO  BALTIMORE, 
MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 

Officer  in  charge.  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1,  Patapsco  River  and  cJumnel  to  Baltimore^  Maryland. — ^The  depth 
of  this  channel  has  by  successive  steps  been  increased  from  17  feet  at 
mean  low  water  to  27  feet,  with  an  average  rise  of  tide  of  about  IS 
inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low 
water,  with  a  width  of  150  feet. 

LitUe  was  done  before  the  late  war,  but  afterwards  these  dimensionii 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  changes  of  i>o8itiou 
having  been  given  to  a  portion  of  it,  by  which  the  distance  was  ma- 
terially lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22|  to  23  feet,  and 
at  ordinary  high  water  of  vessels  drawing  24  and  24^  feet.  Later  the 
project  had  in  view  a  depth  of  27  feet  at  mean  low  water,  with  a  width 
of  600  feet,  to  allow  the  entrance  and  departure  of  the  largest  vessels. 

Ox>erations  were  brought  to  a  close  in  August,  1889,  for  want  of 
money  and  were  not  resumed  in  the  year  endmg  June  30, 1890.  The 
channel  throughout  had  then  been  excavated  to  27  feet  at  low  water. 
The  Craighill  Channel  below  the  cut  off,  the  Cut-off  Channel,  and  the 
Brewerton  above  the  cut-off  had  been  excavated  to  400  feet  width.  The 
Fort  McHenry  division  was  generally  250  feet  in  width,  except  at  the 
upper  end,  where  it  was  500.  All  the  angles  were  much  wider,  the 
object  being  to  facilitate  the  movement  of  large  ships  at  these  turns. 
The  portions  of  the  Brewerton  below  the  cut-off  and  of  the  Craighill 
above  it  have  not  been  dredged  for  years,  and  are  not  now  considered 
a  part  of  the  channel  under  improvement  by  the  United  States.  Their 
width  is  about  250  feet  and  the  depth  24  feet. 

Up  to  June  30, 1891,  the  United  States  had  expended  $2,561,010.48. 
The  city  of  Baltimore  and  the  State  of  Maryland,  chiefly  the  former, 
have  also  contributed  to  the  same  object  more  than  1500,000.  The  ex- 
penditure up  to  June  30, 1892,  by  the  United  States  was  $2,932,517.01. 

The  liver  and   harbor  act  of  September  19,  1890,  appropriated 
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$340,000^  and  the  sundry  civil  act  of  March  3, 1891,  an  additional  sum 
of  $151,200.    The  former  contained  the  following  important  proviso: 

Prcvided,  That  sncli  contracts  as  may  be  desirable  may  be  entered  into  by  the  Seo- 
retary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 

Ox>erations  in  carr3dng  out  the  approved  project  were  resumed  as 
soon  as  possible  after  September,  1890,  and  have  been  vigorously  in 
progress  since,  under  a  contract  with  the  American  Dredging  Company. 

'Hie  work  was  suspended  from  January  20, 1892,  to  March  22,  owing 
to  inclement  weather,  and  advantage  was  taken  of  this  opportunity  to 
make  needed  repairs  to  the  plant.  Extensive  repairs  of  the  United 
States  tug  Robert  Leslie  have  also  been  found  necessary.  She  has  been 
nearly  forty  years  in  service. 

At  the  close  of  the  fiscal  year  the  work  is  so  well  advanced  that  the 
completion  of  the  channel  to  a  width  of  600  feet  and  a  depth  of  27  feet 
at  mean  low  water  throughout  the  whole  length  is  expected  in  the  cal- 
endar year  1892,  although  not  required  by  the  contract  until  the  middle 
of  1893. 

As  the  divisions  of  the  channel  are  completed,  a  resurvey  is  made  to 
insure  accuracy  of  finish  before  final  payment  to  the  contractor.  Under 
the  contract  the  large  amount  of  nearly  5,000,000  yards  of  material  has 
been  removed.  About  1,000,000  more  remains  to  be  excavated  to  make 
the  channel  600  feet  wide. 

Of  course  this  channel  will  require  repairs  from  time  to  time,  like  all 
artificial  highways.  The  latest  experience  and  a  restudy  of  the  condi- 
tions of  the  case  confirm  the  opinion  and  estimate  made  some  years 
ago  that  the  maintenance  of  the  channel  after  completion  will  require 
the  annual  expenditure  of  $50,000.  This  is,  however,  a  small  sum  when 
contrasted  with  the  great  gain  to  Baltimore  and  her  dependent  inter- 
ests, as  weD  as  in  revenue  to  the  United  States  Treasury,  by  the  in- 
crease of  the  depth  from  17  to  27  feet  at  low  water,  which  means  the 
introduction  of  many  lines  of  deep  ocean  steamers  to  European  and  other 
foreign  and  domestic  ports  within  the  past  twenty  years,  whereas  there 
were  none  before  of  any  importance. 

The  following  remarks  in  regard  to  the  commerce  of  Baltimore  are 
taken  from  the  annual  statement  of  the  collector  of  the  port: 

The  tonnage  movement  at  this  port  for  the  fiscal  year  ending  Jnne  30,  1892,  shows 
a  most  grati^ing  and  enconra^ng  increase,  both  as  to  the  number  of  vessels  arriv- 
ing  and  departing  and  in  the  increased  carrying  capacity,  the  latter  being  entirelv 
dne  to  the  widening  and  deepening  of  the  channel  approaches  to  our  harbor^  which 
now  enable  vessels  drawing  27  and  28  feet  of  water  to  pass  up  and  down  with  per- 
fect ease  and  safety. 

•  •••«•• 

The  president  of  the  Association  of  Maryland  Pilots  Informs  me  that  the  average 
draft  of  water  of  the  vessels  in  the  foreign  trade  is  14  feet  for  sailing  and  21  feet  wr 
steam ;  34  steam  vessels  drawing  25  to  28  feet  have  passed  through  the  channel  dar- 
ing the  past  year. 

The  facilities  for  landing  and  transporting  immigrants  have  been  increased  and 
are  now  unsurpassed. 

•  •••••• 

The  foreign  tonnage  movement  shows  an  increase  of  55  per  cent. 

•  •*•••• 

In  the  matter  of  exports  a  most  desirable  increase  is  shown  to  the  extent  of 
$S4y000,00O,  notably  in  wheat,  com,  flour,  all  of  which  have  gained  from  100  to  200 
]>er  cent.  Rosin,  dried  apples,  oil-cake,  beef,  tallow,  lard,  pork,  cotton-seed  oil, 
show  a  most  decided  increase,  while  there  is  a  perceptible  increase  running  through 
80  per  cent  of  the  entire  mercnandise  exported. 
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July  1, 1891,  balance  unexpended $437,816.68 

June  SO,  18SK2,  amonnt  expended  dnring  fiscal  year 371,506.53 

July  1,  1892,  balance  unexpended 66,310.15 

July  1,  1892,  outatanding Uabilities $1,500.00 

July  If  1892,  amount  covered  by  uncompleted  contracts 205, 834. 03 

207,334.03 

Amount  appropriated  by  act  approved  August  5,  1892 208, 000. 00 

(See  Appendix  1 1.) 

JH.  James  JRiver^  Virginia, — When  the  improvement  of  the  James 
Eiver  was  regularly  undertaken  by  the  Government  the  navigation  was 
obstnicted  by  sunken  vessels,  by  remains  of  military  bridges,  and  by 
other  obstructions  put  into  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Eichmond. 

There  were  also  other  natural  obstructions.  Kockett  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Eichmond  the  channel  was  crooked  and  obstructed  by  dangerous 
rocks  and  ledges,  the  Dutch  Gap  cut-off  was  not  then  open,  and  the 
river  was  in  a  poor  condition  as  regards  its  availability  for  commercial 
pui'poses. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond^ 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  advanced 
state  of  progress  when  Congress,  by  act  approved  July  6, 1884,  adopted 
another  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Eichmond, 
the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from  thence  to 
Drewry  Bluff,  and  200  feet  from  thence  to  Eichmond. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June  30, 1891,  was  $1,221,505.56,  which  includes  the  sum  of  $490,621.01 
expended  since  the  new  project  was  entered  upon  to  give  a  depth  of  22 
feet  at  mean  low  water.  The  condition  of  the  river  June  30, 1891,  was 
as  follows: 

The  available  draft  from  the  sea  to  Warwick  Bar,  which  is  5  miles 
from  Eichmond,  was  19^  feet  at  high  water;  from  Warwick  Bar  to 
Goodes  Eocks,  17  feet;  over  Goodes  Eocks,  16^  feet,  Goodes  Eocks  to 
Chesapeake  and  Ohio  wharves,  near  Eichmond,  18  feet,  except  a  space 
about  250  feet  long  at  Goodes  Eocks,  where  there  was  an  available 
draft  of  but  15^  feet. 

The  amount  expended  in  the  year  ending  June  30, 1892,  has  been 
•98,902.63. 

The  principal  oi>erations  of  the  year  are  shown  by  the  following  table: 


Locallly. 


City  limits  to  Stearns  Dike. . . . 
Steams  Dike  to  GkMxies  Bocks. 

Goodes  Rocks 

BiclunondBar 

Bandolph  Flats 

Kingslind  Beach 

DatohOap 


Total, 


Sand,  gravel, 
and  clay. 


Oubicyardi. 


9,342.8 
84, 018. 6 
44, 918. 8 
13,545.4 

101,825.6 


Decomposed 
rock. 


Oulrie  yardt. 

10, 820. 5 

5,192.0 

4,244.0 


Solid  rook 
and  bowlders. 


OubieyardB. 
102 

4as 

5,044.8 
722.8 
16.\8 
132 


20,058.3 


%2».f 
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In  addition,  there  has  been  constructed  a  transfer  slip  and  railway 
to  £ekcilitate  the  distribution  of  material  removed  from  the  river. 

It  consists  of  a  railway  of  standard  gauge,  about  1,300  feet  long,  and 
8  feet  above  high  tide,  built  on  a  pile  causeway  with  an  incline  to  the 
river,  on  a  grade  of  about  2  per  cent,  where  it  will  conuect  with  a  barge 
rising  and  Silling  with  the  tide.  To  this  scows  with  loaded  cars  can 
be  brought  and  thence  taken  by  a  locomotive  to  the  dumping  ground. 

The  railway  was  built  under  a  contract  with  Mr.  C.  D.  Langhorne, 
between  November,  1891,  and  April,  1892.  All  the  materials,  includ- 
ing the  rails  and  fastenings,  were  furnished  by  the  contractor,  and  the 
whole  work  is  strictly  up  to  requirement. 

The  barge,  or  caisson,  was  built  under  a  contract  with  Messrs.  H.  T. 
Morrison  &  Co.,  of  Petersburg,  Va.,  and  is  also  in  every  respect  accord- 
ing to  contract. 

The  locomotive,  a  second-hand  tank  engine,  weighing,  with  fuel  and 
water,  36,250  pounds,  which  had  been  put  in  good  order  before  its  pur- 
chase, was  furnished  by  the  Tredegar  Company,  who  also  furnished 
a  model  iron  dumping  car. 

About  twenty  dumping  cars  wiU  be  needed  to  keep  two  ordinary 
dredges  supplied. 

Twelve  wing  dams  have  also  been  built  at  Wilton,  varying  in  length 
from  50  to  250  feet.  Extensive  surveys  and  tidal  observations  have 
been  made. 

No  very  heavy  freshets  have  occurred.  The  following  are  the  most 
unx>ortant  rises,  the  heights  below  being  above  low  tide: 

Feet 

AngaBt25,  1891 8.8 

January  16,  1892 13.6 

January  21,  1892 11.6 

liarcli  1, 1892 7.8 

March  10,  1892 8.7 

April  24, 1892 9.4 

The  completion  of  the  work  in  Eingsland  Beach  and  the  frirther  re- 
moved of  the  slide  of  1889  in  Dutch  Gap  have  been  of  benefit  to 
navigation.  The  depths  of  channels  elsewhere  have  generally  been 
maintaLued  with  some  improvement  due  to  contraction  and  dredging. 
The  work  done  in  the  rocky  bottom  for  2  or  3  miles  below  Bich- 
mond  has  been  a  frirther  progress  toward  a  wider  and  deeper  channel 
fhere,  but  no  improvement  in  available  depth  from  the  sea  to  the  cily 
can  he  reported  from  the  last  year,  which  was  16^  feet  at  full  tide.  The 
Borveys  of  1890  showed  some  shoaling  from  1880  at  Goose  Hill  Flats 
and  Curies  INeck,  which  reduce  the  avsalable  depth  from  the  sea  to 
Warwick  Bar,  then  reported  as  19  feet,  to  18.5  feet  at  full  tide. 

The  present  depths  of  the  river  at  mean  low  tide,  compared  with 
those  of  1870  in  a  channel  not  less  than  80  feet  wide  are  as  follows : 


the  elty  to  Richmond  Bar 

Om  Bichmoud  Bar  and  BaDdolph  FUita 

Bandolph  Flats  over  WazViok  Bar 

Warwiok  Bar  to  City  Point  (least  in  Trents  Beaoh) 

dty  Point  to  the  sea 

*  TnaU  Seaeh  it  now  ayoided  hy  Dutch  Gap  Cnt-oft 
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Wlien  the  proposed  improYement  is  completed  an  annnal  expendi- 
ture of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 

July  1, 1891,  balance  unexpended $142,957.65 

June  30, 1892,  amoant  expended  during  fiscal  year 98, 902. 63 

July  1, 1892,  balance  unexpended 44,055.02 

July  1, 1892,  outstanding  Habilities $2,000.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 33, 087. 44 

35,087.44 

July  1, 1892,  balance  available 8,967.58 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 208, 967. 58 

Amount  (estimated)  required  for  completion  of  existing  project 3, 536, 070. 46 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(S^e  Appendix  I  2.) 

IMPROVEMENT  OF  POTOMAC  RIYER  AND  ITS  TRIBUTARIES,  OP  HARBOR 
AT  BRETON  BAY,  MARYLAND,  AND  OF  CERTAIN  RIVERS  ON  WESTERN 
SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA. 

« 

OflBcers  in  charge,  Lieut.  Col,  Peter  C.  Hains,  Corps  of  Engineers,  to 
November  23,  1891;  Maj.  Lewis  0.  Overman,  Corps  of  Engineers,  jNo- 
vember  23  to  December  7, 1891;  Capt.  Thomas  Turtle,  Corps  of  Engi- 
neers, December  7, 1891,  to  January  25, 1892,  and,Maj.  Charles  E.  L.  B. 
Davis,  Corps  of  Engineers,  since  January  25,  1892  with  Lieut.  George 
A.  Zinn,  Corps  of  Engineers,  under  their  immediate  orders;  division 
engineer  since  January  6, 1892,  Col.  William  P.  Craighill,  Corps  of  En- 
gineers. 

1,  Potomac  River  at  Washin^ton^  District  of  Columbia. — Before  the 
commencement  of  this  improvement  the  channel  to  Georgetown,  D.  C, 
was  narrow  and  crooked,  and  had  not  sufficient  depth  to  meet  the 
needs  of  commerce.  Vessels  drawing  16  feet  frequently  grounded  at 
high  tide  above  Long  Bridge,  and  frequent  dredging  was  necessary  to 
maintain  even  this  depth.  The  channel  was  of  insufficient  width,  as 
the  appropriations  for  dredging  were  too  small  to  provide  for  more 
than  a  narrow  cut  through  the  bar.  The  Washington  channel  was 
narrow  and  shoal  and  inadequate  to  the  wants  of  commerce.  Exten- 
sive mud  flats  existed  along  the  city  front  from  Observatory  Hill  to  a 
point  opposite  the  arsenal.  Below  Long  Bridge  these  flats  were  sepa- 
rated from  the  city  front  by  the  Washington  Channel.  Tlie  greater 
portion  of  these  flats  was  exposed  at  low  tide  and  covered  at  high  tide 
by  water  polluted  by  the  sewage  of  the  city.  At  the  foot  of  Seven- 
teenth street  NW.  a  large  sewer  discharged  directly  upon  the  flats. 
These  conditions  rendered  a  portion  of  the  city  almost  UDinhabitble. 

By  act  passed  August  2, 1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigaion  of  the  river  by  widen- 
ing and  deepening  its  channels,  the  reclamation  or  fllling  of  the 
marshes  on  the  city  front  by  depositing  on  them  the  materal  dredged 
from  the  channels,  and  the  establishment  of  harbor  lines  beyond  which 
no  wharves  or  obstructions  should  be  built.  The  project  pro\'ide8  in 
detail  for  such  depth  of  channels  as  will  accommodate  the  largest  ves- 
sels that  can  reach  Arsenal  Point,  with  such  depth  at  the  wharves  as 
will  aUow  vessels  to  receive  full  cargoes  without  grounding  at  low 
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water;  for  filling  the  flats  above  Long  Bridge  to  a  height  of  3  feet 
above  the  flood  line  of  1877,  and  the  middle  part  of  the  flats  below 
Long  Bridge  to  the  same  height,  but  sloping  each  way  to  a  height  of 
6  feet  above  low  tide  at  the  margin  of  the  fill;  that  in  order  to  purity 
the  water  in  the  Washington  Channel,  which  will  be  cut  off  at  its 
upper  end  firom  the  Virginia  or  main  channel,  a  tidal  reservoir  or  basin 
be  established  above  Long  Bridge,  to  be  filled  with  water  from  the 
Virginia  Channel  on  the  flood  tide  and  discharged  into  the  Washington 
Channel  on  the  ebb.  ' 

The  plan  also  contemplates  the  rebuilding  of  Long  Bridge,  with 
longer  spans  and  fewer  piers,  during  the  progress  of  the  work,  and  the 
interception  of  all  sewage  now  discharged  into  the  Washington  Chan- 
nel and  its  conveyance  to  James  Creek,  but  neither  the  reconstruction 
of  the  bridge  nor  the  building  of  the  intercepting  sewer  were  included 
in  the  estimate  of  the  cost  of  the  improvement. 

The  estimated  cost  of  the  improvement  is  $2,716,365. 

Appropriations  have  been  made  as  follows: 

Act  of— 

Aaga8t2,  1882 $400,000 

July  5,  1884 500,000 

Augusts,  1886 375,000 

August  11,  1888 300,000 

September  19,  1890 280,000 

1,855,000 

Twenty  thousand  dollars  of  the  appropriation  of  September  19, 1890, 
was  made  available  for  dredging  in  the  Anacostia  Eiver,  which  leaves 
the  aggregate  appropriations  for  the  Potomac  proper  $1,835,000. 

Up  to  the  close  of  the  fiscal  year  1890  the  expenditures  aggregated 
$1,626,821.37,  and  the  following  work  had  been  accomplished:  The 
Virginia  Channel  above  Long  Bridge  had  been  deepened  to  20  feet  at 
low  tide  for  a  width  of  from  400  to  550  feet,  a  part  of  which  has  since 
filled  up  and  been  redredged.  The  same  channel  below  Long  Bridge 
had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  about  350  feet. 
This  part  of  the  Virginia  Channel  has  maintained  itself  to  the  full 
depth  originally  dredged  or  has  deepened.  The  Washington  Channel 
has  been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet  through- 
out its  entire  length,  and  to  a  depth  of  12  feet  from  the  20-foot  channel 
nearly  to  the  easterly  margin  of  the  fill,  from  the  lower  end  of  the  re- 
claimed area  up  as  far  as  the  Seventh  Street  Wharf.  This  channel  has 
for  the  most  part  maintained  itself,  though  some  filling  occurred  during 
the  freshet  of  June,  1889.  The  junction  of  the  Virginia  and  Washing- 
ton channels  had  been  dredged  to  depths  of  20  feet,  15  feet,  and  12 
feet.  The  greater  part  of  the  tidal  reservoir  had  been  dredged  to  a 
depth  of  8  feet.  All  the  material  dredged  from  the  river  had  been 
deposited  on  the  flats,  and  of  the  12,000,000  cubic  yards  estimated  to 
be  required  about  8,566,000  had  been  deposited.  The  entire  area  of 
the  flats,  about  621  acres,  had  been  outlined,  and  practically  the  entire 
area  to  be  reclaimed  had  been  raised  above  overflow  at  ordinary  high 
tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  construction  of  the  sea  wall  for  the  protection  of  the 
margin  of  the  fill  from  erosion  by  waves  and  the  action  of  the  tidal  cur- 
rents had  been  commenced  and  5,100  linear  feet  of  wall  constructed. 
lie  construction  of  a  dike  on  the  westerly  side  of  the  Virginia  Channel 
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the  depth  was  made  8  feet  to  anticipate  probable  shoaling  from  freshets, 
pending  the  construction  of  a  dike  proposed  to  be  built  under  future 
appropriations.  The  bars  thus  improved  were  the  most  serious  obstruc- 
tions, and  the  work  done  has  afforded  material  relief  to  navigation. 

July  1, 1891,  balance  nnexpended $8,394.99 

Jane  9MD,  1892,  amount  expended  dnring  fiscal  year 8, 188.98 

July  1;  1892,  balance  onexpended 206.01 

July  1,  1892,  outstanding  liabilities 8.00 

July  1,1892,  balance  available 198.01 

Amount  appropriated  by  act  approved  July  13, 1892.. 5, 000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 198.01 

Amount  (estimated)  req  uired  for  completion  of  existing  project 30, 000. 00 

Submitted  in  compliance  'witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  3.) 

4,  Aquia  Oreeh^  Virginia. — ^Aquia  Creek  is  a  tributary  of  the  Potomac 
Eiver,  which  it  enters  about  41  miles  below  Washington,  D.  C.  The 
stream  is  about  7  miles  long,  and  in  1872  its  navigation  was  chiefly  ob- 
structed by  shoals  between  the  mouth  and  the  "  Karrows,^  4.5  miles 
above.  Here  the  creek  takes  the  character  of  a  wide  bay,  from  1,000 
to  6,000  feet  wide,  while  the  depths  of  water  ranged  firom  2  to  4  feet 
over  an  almost  continuous  shoal  of  soft  mud.  Above  the  '•  Narrows" 
the  creek  is  from  60  to  200  feet  wide,  with  a  depth  of  from  2  to  17  feet, 
the  shoaler  portions  being  near  the  head  of  navigation.  The  stream  is 
crossed  by  a  bridge  of  the  Richmond,  Fredericksburg  and  Potomae 
Bailroad  about  3  miles  above  the  mouth,  the  draw  of  the  bridge  being 
but  28  feet  wide. 

From  1872  to  1878  appropriations  amounting  to  $10,000  were  made 
by  Congress,  and  the  navigation  improved  by  dredging  a  channel  from 
40  to  50  feet  wide  and  from  4  to  5  feet  deep  through  the  shoaler  parts 
of  the  creek,  chiefly  above  the  railroad  bridge. 

A  new  survey  of  the  creek  was  provided  for  in  the  river  and  harbor 
act  of  August  11,  1888,  and  was  made  in  1889.  The  channel  dredged 
from  1872  to  1878  was  found  to  have  maintained  its  dimensions  between 
the  railroad  bridge  and  the  "  Narrows,"  but  at  other  places  it  had  filled 
in.  The  general  depth  of  water  in  the  creek  remained  substantially  as 
in  1872.  Estimates  for  improving  the  navigation  were  submitted  Janu- 
ary 18,  1890,  and  an  appropriation  of  $10,000  made  by  the  river  and 
harbor  act  of  September  19, 1890. 

The  project  for  the  improvement,  approved  December  4, 1890,  pro- 
poses a  channel  80  feet  wide  and  6  feet  deep,  dredged  through  the 
shoals  where  less  than  6  feet  is  found  between  the  mouth  of  the  creek 
and  the  "  Narrows." 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $500  had  been 
expended.  A  channel  80  feet  wide  and  6  feet  deep  had  then  been 
dredged  from  Thorny  Point,  at  the  lower  end  of  the  shoal,  for  a  dis- 
tance of  about  2,670  feet  toward  the  railroad  bridge. 

During  the  fiscal  year  ending  June  30, 1892,  the  channel  was  com- 
pleted up  to  the  railroad  bridge,  a  distance  of  12,280  feet  from  the  point 
of  commencement,  the  full  dimensions  required  by  the  project — 80  feet 
in  width  and  6  feet  in  depth — having  been  secured.  The  amount  ex- 
pended during  the  fiscal  year  ending  June  30^  1892,  was  $8,889.05. 
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Jnlyly  1891,  balftnce  unexpended $9,500.00 

Jiine30,  1892,  amount  expended  during  fiscal  year 8,889.05 

July  ly  1892,  balance  unexpended 610.95 

July  1,  1882,  outatanding Uabilities 115.00 

July  1,  1892,  balance  available 495.95 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fijBoal  year  ending  June  30, 1893 5,495.95 

(  Amount  (eetimated)  required  for  completion  of  existing  project 25, 000. 00 

}  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  4.) 

5.  Harbor  at  Breton  Bay^  Leonardtoun^  Maryland, — ^The  navigation 
of  tiie  head  of  Breton  Bay  was  obstructed  in  1874  by  a  shoal  extending 
from  the  9-foot  curve  in  the  bay  to  Leonardtown,  a  distance  of  about 
1  mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The  orig- 
inal project,  adopted  in  1878,  contempkited  dredging  a  channel  150 
feet  wide  and  9  feet  deep  through  the  shoal  with  a  suitable  turning 
basin  at  the  wharf.  In  1885  the  project  was  amended  to  provide  for  a 
channel  200  feet  wide  and  10  feet  deep,  with  a  turning  basin  400  feet 
wide  by  800  feet  long.  In  1890  the  original  project  was  resumed,  as 
this  appeared  to  be  sufficient  for  the  navigation  of  the  bay.  At  the 
dose  of  the  fiscal  year  ending  June  30, 1890,  (32,500  had  been  ex- 
pended. The  condition  of  the  improvement  at  the  close  of  the  last  pre- 
ceding dredging  ox)eration8  (in  March,  1889)  was  as  follows:  The  basin 
at  the  Leonard  town  wharf  was  645  feet  long  by  370  feet  wide.  From  the 
lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a  distance  of 
1,870  feet,  and  for  a  fiirther  distance  of  1,380  feet  around  the  turn  at 
BujEzard  Point  the  width  varied  from  185  to  280  feet  The  depth  varied 
from  8.5  to  14.6  feet.  The  channel  between  Buzzard  Point  and  the 
9^foot  curve  in  Breton  Bay  had  not  been  dredged.  At  the  close  of  the 
fiscal  year  ending  June  30, 1891,  $33,017.79  had  been  expended,  and 
the  dredging  needed  to  completo  the  project  was  in  progress. 

During  the  fiscal  year  ending  June  30, 1892,  the  channd  was  com- 
pleted fi^m  the  9-£6ot  curve  in  Breton  Bay  to  the  Leonardtown  wharf, 
in  accordance  with  the  original  project,  which  was  resumed  in  1890. 
The  channel  is  9  feet  deep  and  150  wide,  except  at  the  turn  at  Buzzsffd 
Point  where  the  width  was  increased  to  320  feet  to  facilitato  the  turn- 
ing or  steamers.  The  turning  basin  at  the  Leonardtown  wharf  is  600 
&^  long  and  370  feet  wide.  No  further  work  is  required  by  naviga- 
tion at  present,  and  no  further  appropriations  are  recommended. 

Jnlyl.  1891,  balance  unexpended $4,482.21 

June  80, 18^,  amonnt  expended  during  fiscal  year 4,417.21 

July  1,1892,  balance  nnenended 65.00 

July  1, 1892,  outstanding  uabilities 65. 00 

(See  Appendix  J  5.) 

6,  Ifomini  Oreeky  Virginia. — ^This  stream  is  an  important  tributary  of 
the  Potomac,  which  it  enters  about  82  miles  below  Washington,  D.  0. 

Navigation  was  obstructed  in  1872  by  a  bar  of  sand  and  oyster  shells 
afc  its  mouth,  over  which  but  3  feet  could  be  carried  at  low  tide,  and  the 
dangers  and  difficultieB  of  passing  the  bar  were  farther  increased  by  a 
r&pid  current  and  cross  tides,  ii^ter  passing  the  bar  8  feet  can  be  car- 
n^  to  Komini  Ferry,  about  4  miles  above  the  mouth. 

The  original  inrojeot  for  the  improvement,  adopted  in  1873,  provided 
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for  dredging  a  channel  100  feet  wide  and  9  feet  deep  through  the  bar. 
The  project  was  modified  in  1879  by  increasing  the  width  to  150  feet, 
and  again  in  1885  by  increasing  the  width  to  200  feet  In  1890  a  fdr- 
tiier  modification  was  made,  proi>osing  the  constmction  of  two  jetties 
parallel  to  the  outer  channel,  retaining  the  width  of  dredging  at  150 
feet.  The  total  cost  of  this  modified  project  was  placed  at  $72,500. 
At  the  dose  of  work  in  1883  a  channel  about  100  feet  wide  and  9  feet 
deep  had  been  dredged  through  the  bar.  During  the  suspension  of 
work  from  1883  to  1889  the  cut  was  reduced  in  depth  and  width  by 
deposits  of  sand.  In  1889  the  outer  channel  was  widened  and  redredged 
on  the  westerly  side  for  a  width  of  94  feet  and  a  length  of  1,470  feet, 
the  depths  being  from  8.9  to  13.8  feet. 

During  the  fi^al  year  ending  June  30^  1891,  the  channel  at  and  out- 
side of  White  Point  was  dredged,  the  width  attained  being  from  130  to 
150  feet,  and  the  depth  9  feet.  A  riprap  dike  was  built  inside  White 
Point  to  check  the  cross  tidal  current  Up  to  June  30, 1891,  $39,947.89 
had  been  expended. 

During  the  fiscal  year  ending  June  30, 1892,  no  work  was  done,  the 
funds  on  hand  not  being  sufficient  for  the  prosecution  of  active  opera- 
tions. 

July  1, 1891.  balance  nnexpended $2,552.11 

Jane  30,1S92,  amount  expended  dnring  fiscal  year 2,  263.87 

Jnly  1,  1892,  balance  unexpended 288.24 

Amount  appropriated  by  act  approved  Jnly  13;  1892 10, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 288.24 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  6.) 

7.  Fatuxent  River ^  Maryland. — ^The  present  head  of  navigation  on  the 
Patuxent  Biver  is  Bristol,  Md.,  about  46  miles  above  the  mouth. 
Prior  to  the  commencement  of  the  improvement  navigation  below  Bris- 
tol was  obstructed  by  two  mud  bars  (1)  Swann  Point  Bar,  about  43 
miles  above  the  mouth,  having  a  least  depth  of  7.8  feet,  and  (2)  Bristol 
Bar,  at  Bristol,  having  least  depths  in  front  of  the  two  wharves  of  7.6 
and  4.2  feet.  Two  other  bars  below,  viz,  "Pope  Shoal  (24  miles  above 
the  mouth)  and  Warren  Beach  Bar  (34  miles  above  the  mouth),  were 
mentioned  in  the  report  of  the  preliminary  examination  as  worthy  of 
survey,  but  they  offer  no  obstruction  to  the  present  standard  of  navi- 
gation. 

The  original  project  was  adopted  in  1888,  and  contemplated  dredging 
a  cut,  200  feet  wide  and  from  12  to  13  feet  deep,  through  Swann  Point 
Bar  and  Bristol  Bar,  so  as  to  secure  a  permanent  channel  about  100 
feet  wide  and  12  feet  deep  at  low  tide.  This  project  was  modified  in 
1890  so  as  to  provide  for  a  channel  120  feet  wide  and  12  feet  deep  (then 
already  dredged)  at  Bristol  Bar  and  a  channel  about  100  feet  wide  and  9 
feet  deep  at  Swann  Point  Bar,  these  last-named  dimensions  being 
regarded  as  sufficient  for  the  present  and  immediately  prospective  de- 
mands of  commerce. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $9,816.66  had 
been  expended.  A  channel^  120  feet  wide,  12  feet  deep,  and  794  feet 
long,  had  been  dredged  at  Bristol  Bar,  and  a  channel,  9  feet  deep,  about 
100  feet  wide,  and  about  2,250  feet  long,  through  Swann  Point  Bar. 

This  work  completes  the  existing  project,  unless  it  should  appear 
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from  ftLtare  examinations  that  works  of  contraction  are  needed  to  main- 
tain the  channel  at  Swann  Point  Bar.  At  the  present  time  no  farther 
appropriations  are  recommended. 

July  1, 1891,  balance  nnexpended $1,184.84 

June  90, 1892,  amonnt  expended  during  fiscal  year 263.97 

Jnly  1, 1892,  balance  nnexpeiided 920.87 

(See  Appendix  J  7.) 

8.  Rappahannock  RiveVj  Virginia. — The  obstructions  to  navigation  of 
the  Bappahannock  Eiver  before  improvement  were  9  bars  between 
Tappahannock,  41  miles  above  the  mouth,  and  Fredericksburg,  106  miles 
above  the  mouth,  over  which  the  ruling  depths  were  from  4  to  10.5  feet. 
The  chief  obstructions  were  in  the  12.6  miles  of  river  below  Fredericks- 
burg, where  7  of  the  bars  are  found.  Of  these  bars,  Fredericksburg 
Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar,  4  miles  below 
Fredericksburg,  with  a  least  depth  of  6  feet,  caused  the  most  delay  to 
steamboats  and  vessels. 

^e  original  project,  adopted  in  1871,  proposed  a  channel,  10  feet  deep 
and  100  feet  wide,  through  all  the  bars.  This  was  modified  in  1879  by 
increasing  the  dimensions  of  the  channel  between  Port  Boyal  and 
Tappahannock  to  15  feet  in  depth  and  200  feet  in  width  to  accommodate 
the  larger  class  of  vessels. 

Fp  to  June  30, 1891,  $111,786.24  had  been  expended,  and  depths  of 
firom  8  to  9.5  feet  secured  through  the  bars  between  Fredericksburg 
and  Port  EoyaJ  by  dredging  and  the  construction  of  dikes.  Wrecks 
and  snags  obstructing  navigation  had  also  been  removed.  During  the 
fiscal  year  ending  June  30,  1892,  $11,193.24  has  been  expended.  A 
new  plant  for  buSding  and  repairing  dikes  and  for  snagging  on  the 
Bappahannock,  Mattaponi,  and  Pamunkey  rivers  has  been  completed. 

Channels  10  feet  deep  and  from  40  to  80  feet  wide  were  dredged 
through  portions  of  Fredericksburg  bar  for  the  relief  of  steamboat 
navigation.  A  sunken  scow  was  also  removed  at  this  bar.  As  each 
recurring  freshet  brings  additional  deposits  of  sand  and  silt  into  the 
river,  the  officer  in  charge  recommends  an  annual  appropriation  of 
17,500  for  the  maintenance  of  the  improvement. 

July  1, 1891,  balance  unexpended $14,162.83 

June  3M},  189^,  amonnt  expended  during  fiscal  year 11, 193. 24 

Jnly  1,  1892,  balance  nnexpended 2,969.59 

My  1, 1892,  ontstanding  liabUitieB 119.00 

July  1, 1892,  balance  available 2,850.59 

Amount  appropriated  by  act  approved  Jnly  13, 1892 20, 000. 00 

Anumnt  available  for  fiscal  year  ending  Jnne  30, 1893 22, 850. 59 

(Amount  (estimated)  required  for  completion  of  existing  project 144, 000. 00 

{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 

(See  Appendix  J  8.) 

5.  Urbana  Creek^  Virginia. — Urbana  Creek  is  a  tributary  of  the  Eap- 
Pahannock  River,  which  it  enters  16  miles  above  the  mouth.  Before 
improvement  navigation  was  obstructed  by  a  bar  outside  the  mouth, 
over  which  but  6.5  feet  could  be  carried,  and  a  shoal  within  the  creek 
having  a  least  depth  of  7  feet. 

The  original  project  adopted  in  1879  provided  for  dredging  a  channel 
160  feet  wide  and  10  feet  deep  through  the  outer  bar.    This  project  was 
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extended  in  1883  so  as  to  include  dredging  to  10  feet  through  a  shoal 
within  the  creek  near  the  town  of  Urbana. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1890,  $18,500  had 
been  expended.  The  channel  through  the  outer  bar  had  been  dredged 
to  a  depth  of  10  feet  and  a  width  of  140  feet,  but  owing  to  the  action  of 
storms  the  width  had  decreased  from  sand  fiUing  to  90  feet.  A  channel 
had  also  been  dredged  through  the  shoal  within  the  creek  from  80  to 
170  feet  wide  and  10  feet  deep,  and  dikes  and  jetties  had  been  built 
along  the  sand  spit  to  check  the  moyement  of  sand,  which  tends  to 
close  the  natural  channel  at  the  end  of  the  spit. 

In  the  river  and  harbor  act  approved  September  19, 1890,  an  appro* 
priation  of  $3,000  was  made  for  continuing  the  improvement.  Under 
this  appropriation  the  natural  channel  at  the  mouth  of  the  creek  was 
widened  70  feet  by  dredging  off  the  end  of  the  sand  spit.  The  deptii 
made  was  10  feet  at  low  tide. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  there  had 
been  expended  of  this  appropriation  $1,859.04. 

Jnly  1,  1891,  balance  unexpended $3,000.00 

June  30^  1892,  amount  expended  during  fiscal  year 1,859.04 

Jnly  1,  1892,  balance  unexpended 1, 140.96 

July  1,  1892,  outetanding liabilities 175.00 

July  1,  1892,  balance  available - 965.96 

Amount  appropriated  by  act  approved  July  13, 1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893. 3,965.96 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 060. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  9.) 

10,  York  Eiver^  Virginia. — ^The  Pamunkey  and  Mattaponi  rivers 
unite  at  West  Point,  Va.,  to  form  the  York  Eiver,  whieh  is  41  miles 
in  length  and  empties  into  Chesapeake  Bay  about  16  miles  above  Old 
Point,  Ya.  Prior  to  the  commencement  of  the  improvement  naviga- 
tion was  obstructed  by  Potopotank  Bar,  9  miles  below  West  Point,  on 
which  the  ruling  depth  was  18.5  feet;  by  West  Point  Bar,  extending 
about  2  miles  below  West  Point  and  having  a  ruling  depth  of  15.5  feet; 
and  by  shoal  water  in  front  of  the  West  Point  wharves,  at  the  mouth 
of  the  Pamunkey. 

The  original  project  provided  for  a  channel  22  feet  deep  and  200  feet 
wide  through  these  bars,  with  an  increased  width  at  the  wharves.  In 
1884  the  proposed  channel  width  was  increased  to  400  feet,  and  in  1887 
the  project  was  amended  so  as  to  include  the  construction  of  a  dike 
along  the  flats  on  the  right  of  the  channel,  to  contract  the  water  way, 
and  maintain  the  depth  dredged,  which  had  decreased  from  continued 
silting. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $129,910.17 
had  been  expended  in  the  following  work:  A  channel  105  feet  wide  and 
22  feet  deep  was  dredged  in  1880-'81  through  Potopotank  Bar,  which 
had,  however,  shoaled  in  1890  to  from  20.8  to  21.7  feet.  A  channel  22 
feet  deep  and  from  161  to  257  feet  wide,  with  a  center  cut  24  feet  deep 
and  40  feet  wide,  had  been  dredged  at  West  Point  Bar  below  the 
wharves,  but  this  channel  had  shoaled  to  such  an  extent  that  the  ruling 
depth  in  June,  1891,  was  but  18  feet. 

On  June  30, 1891,  dredging  was  in  progress  by  contract  at  West 
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Point  Bar,  under  the  appropriation  of  $30,000  made  September  19, 1890. 
At  the  first-mentioned  date  a  cat  80  feet  wide  and  22  feet  deep  had 
been  made  in  front  of  the  West  Point  wharves,  the  length  of  the  cut 
being  about  2,700  feet.  During  the  fiscal  year  ending  June  30, 1892, 
these  dredging  operations  were  cohtinued,  and  the  channel  in  front  of 
the  wharves  widened  to  160  feet.  The  lower  end  of  the  channel,  where 
shoaling  to  18-foot  depth  had  occurred,  was  then  redredged  for  a  length 
of  about  3,300  feet  to  a  depth  of  22  feet  and  a  width  of  160  feet,  thereby 
affording  mateiial  relief  to  navigation. 

Great  diflftculty  was  experienced  in  finding  suitable  dumping  grounds 
on  the  York  Eiver.  The  flats  on  either  side  of  the  channel  are  largely 
occupied  by  oyster  beds  whose  owners  object  to  the  dumping  of  mate- 
rial or  the  construction  of  dikes. 

July  1, 1891,  balance  unexpended $28,879.83 

June  30, 1892,  amount  expended  during  fiscal  year '. 16, 054. 01 

July  1, 1892,  balance  unexpended 12,825.82 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 47, 825. 82 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 115, 050. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  10.) 

11,  Mattaponi  Biver^  Virginia. — ^The  Mattaponi  Eiver  is  navigable 
for  small  steamers  from  its  mouth  at  West  Point,  Va.,  to  Ayletts,  Va., 
a  distance  of  about  52  miles,  and  can  be  made  navigable  for  barges  for 
about  26  miles  above  Ayletts  to  Munday  Bridge.  The  obstructions  to 
5.5-foot  navigation  are  five  bars  below  Ayletts,  having  ruling  depths 
of  from  2.5  to  3.6  feet,  and  wrecks,  snags,  logs,  and  overhangiug  trees. 
There  were  eight  bars  rei)orted  above  Ayletts,  but  no  improvement  of 
them  is  proposed. 

The  approved  project  adopted  in  1880  provides  for  a  channel  40  feet 
wide  and  5.5  feet  deep  through  the  bars  below  Ayletts  and  the  removal 
of  logs,  snags,  overhanging  trees,  wrecks,  etc.,  as  far  up  as  Munday 
Bridge. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $16,296.89 
had  been  expended  in  removing  snags,  wrecks,  logs,  and  other  oDstruc- 
UoDs  between  Eobinson  Bar  and  Munday  Bridge,  a  distance  of  34  miles, 
and  in  building  2,226  linear  feet  of  dike  at  Eobinson  Bar.    The  appro- 
priation of  93,000  made  September  19, 1890,  was  too  small  to  be  ap- 
plied to  dredging  operations,  and  was  applied  to  removing  snags,  lean- 
ing trees,  etc.,  which  obstructed  navigation.    The  plant  formerly  used 
for  this  purpose  on  the  Bappahannock,  Pamunkey,  and  Mattaponi 
rivers  having  become  worn  out,  the  construction  of  a  new  plant  became 
i^ecessary.    At  the  close  of  the  fiscal  year  ending  June  30, 1891,  this 
plant  was  nearly  completed. 

The  new  plant  was  delivered  on  July  15, 1891,  and  after  being  em- 
ployed on  the  Pamunkey  River  was  brought  to  the  Mattaponi,  where 
*^^giiig  operations  were  commenced  October  1,  1891.  The  work 
^vered  that  part  of  the  river  between  West  Point  and  Dunkirk,  the 
laatnamed  place  being  about  6  miles  above  Ayletts;  165  snags,  27 
logs,  and  210  overhanging  trees  were  removed.  The  season's  work  was 
concluded  November  21,  1891,  and  the  plant  was  then  taken  to  the 
^ppabaunock  Eiver  for  use  on  that  improvement. 

ENa  92 ^10 
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July  1,  1891,  balance  nnexpeuded $3,003.11 

June  30, 1892,  amount  expended  during  fiscal  year 2, 870. 50 

July  1, 1892,  balance  unexpended 132.61 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 


0 


Amount  available  for  fiscal  year  ending  June  30, 1893 4, 132. 61 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  11.) 

12.  PamunJcey  Biver^  Virginia. — ^The  Pamunkey  River  has  a  navi- 
gable length  of  59  miles  and  empties  in  the  York  River  at  West  Point, 
Va.  Navigation  was  originally  obstructed  by  five  bars  in  the  upper 
part  of  the  river  and  by  snags,  logs,  and  overhanging  trees. 

The  project  was  adopted  in  1880  and  amended  in  1885,  and  provides 
for  channels  100  feet  wide  and  7  feet  deep  through  Spring  Bar  and  Skid- 
more  Bar,  or  to  a  distance  of  47  miles  above  West  Point,  and  channels 
40  feet  wide  and  from  3  to  5  feet  deep  through  the  bars  above,  together 
with  the  removal  of  logs,  wrecks,  snags,  and  overhanging  trees.  On 
June  30, 1890,  logs,  snags,  etc.,  had  been  removed  from  22.5  miles  of  the 
river  between  Garlick  Ferry  and  Hanovertown,  dikes  had  been  built  at 
Spring  Bar  and  Skidmore  Bar,  and  a  channel  95  feet  wide  and  from  6 
to  7  feet  deep  dredged  through  the  la^t-named  bar.  The  amount  ex- 
pended to  June  30, 1890,  was  $18,483.64.  An  appropriation  of  $3,000 
was  made  September  19, 1890,  which  was  applied  to  the  removal  of 
snags,  trees,  and  similar  obstructions,  which  are  annually  renewed  by 
freshets.  The  plant  formerly  used  for  this  work  having  become  worn 
out  and  useless,  it  became  necessary  to  construct  a  new  one.  This  was 
completed  and  snagging  operations  were  commenced  in  July,  1891. 

The  entire  river  between  West  Point  and  Hanovertown  was  exam- 
amined,  and  103  snags,  37  logs,  and  103  overhanging  trees  were  re- 
moved. Work  was  closed  on  September  26, 1891,  and  the  plant  then 
transferred  to  the  Mattaponi  River. 

July  1, 1891,  balance  unexpended $3,016.3^ 

June  30, 18S^,  amount  expended  during  fiscal  year 2,963.0^ 

July  1^  1892,  balance  unexpended 63.34= 

Amount  appropriated  by  act  approved  July  13, 1892 S^  000.  (K^ 


Amount  available  for  fiscal  year  ending  June  30, 1893 8, 053. 34^ 

(  Amount  (estimated)  required  for  completion  of  existing  project 

\  Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and 

(See  Appendix  J  12.) 


EXAMINATIONS  AND  SURVEYS,  MADE  IN  OOMPLIANOE  WITH  PROVISION^ 
OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examinations  of  the  following  localities  wer^ 
made  by  the  local  engineer  in  charge,  Lieut.  Col.  Hains,  and  reports 
thereon  submitted.  It  is  his  opinion,  based  upon  the  facts  and  reasons 
given,  that  these  localities  are  worthy  of  improvement.  This  opinion^ 
being  concurred  in  by  me,  Lieut.  Col.  Hains  was  charged  with  and 
has  completed  their  survey  and  submitted  reports  thereon.  The  re* 
ports  were  transmitted  to  Congress  and  printed  as  executive  docu- 
ments,  Fifty-second  Congress,  first  session. 

1.  Eastern  Branch  of  the  Potomac  Biver  {Anacostia  Biver)^  including 
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ikat  portion  in  District  of  Columbia, — The  improvement  recommended 
contemplates  dredging  a  channel  24  feet  deep  and  200  feet  wide  from  the 
mouth  up  to  the  Navy- Yard  Bridge,  with  a  basin  in  front  of  the  navy- 
yard  400  feet  wide  and  24  feet  deep;  this  channel  to  be  widened,  at  a 
reduced  depth,  to  1,000  feet,  as  the  demands  of  commerce  may  require 
in  the  future.  The  material  dredged  is  to  be  deposited  on  the  flats  or 
marshes  on  either  side  of  the  river.  For  the  present,  it  will  be  sufficient 
to  dredge  a  channel  20  feet  deep  up  to  the  navy-yard.  The  total  cost  of 
this  work  is  estimated  at  $656,000. 
Lieut.  CoL  Hains  states: 

Before  the  projeot  is  regularly  entered  upon,  steps  should  be  taken  to  secure  the 
'title  of  the  United  States  to  all  the  land  to  i>e  reclaimed.  This  wiU  require  the 
action  of  Congress. 

Printed  as  House  Ex.  Doc.  No.  30.  (See  also  Appendix  J  13.) 
^.  Potomae  River^  Virginia  and  Maryland^  up  to  the  city  of  Wash- 
ingtonjtoith  the  view  of  removing  obstructions  and  deepening  the  chan- 
nel,— ^The  improvement  recommended  contemplates  the  formation  of  a 
channel  200  feet  wide  and  24  feet  deep  at  low  tide  through  the  five 
obstructions  to  24-foot  navigation  in  the  river  up  to  Georgetown,  at 
an  estimated  cost  of  about  $300,000,  as  follows : 

Kettle  Bottom  Shoals $1^320 

Maryland  Point  Shoal 30,195 

Smiths  Point  Shoals 33,000 

Mattawoman  Shoals 93,885 

At  Washington 141,504 

Total 299,904 

Printed  as  House  Ex.  Doc.  No.  33.    (See  also  Appendix  J  14.) 

EXAMINATION    AND    SURVEY,    MADE    IN    COMPLIANCE    WITH    PROVI- 
SIONS OF  ACT  APPROVED  MARCH  3,  1891. 

The  required  examination  and  survey  for  a  breakwater  to  form  a 
harbor  of  safety  and  refuge  in  Lynnhaven  Bay,  near  Cape  Henry,  at 
the  foot  of  Chesapeake  Bay,  Virginia,  were  made  by  Lieut.  Col.  Hains^ 
and  his  report  thereon  submitted.  The  cost  of  a  breakwater  4,500  feet 
long,  constructed  of  concrete  blocks  laid  close  and  bonded  together, 
upon  a  riprap  base,  with  the  approximate  location  selected,  is  estimated 
at  $1,555,538.  The  report  was  transmitted  to  Congress  and  printed  as 
Honse  Ex.  Doc.  No.  27,  Fifty-second  Congress,  first  session.  (See  also 
Appendix  J  15.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
yiRaiNIA  AND  NORTHEASTERN  NORTH  CAROLINA. 

Officers  in  charge,  Capt.  O.  J.  Fiebeger,  Corps  of  Engineers,  to 
November  30, 1891,  and  Lieut.  Edward  Burr,  Corps  of  Engineers,  since 
that  date;  Division  Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engi- 
neers. 

i.  Harbor  of  Norfolk  and  its  approaches,  Virginia. — In  1877,  previous 
to  commencing  tiie  present  improvement,  the  harbor  of  Norfolk  was 
obstructed  by  shoals  at  the  mouths  or  the  Eastern  and  Southern 
branches,  the  shoal  in  the  Eastern  Branch  being  about  one-third  of  a 
niile  long,  with  a  low-water  depth  of  15  to  16  feet,  and  the  shoal  in  the 
Southern  Branch  being  short  and  with  a  depth  of  from  22  to  23  feet. 
The  approaches  to  the  harbor  were  obstructed  by  shoals  at  Sewall 
I^oint,  3  miles  long,  with  a  low-water  depth  of  20  feet,  and  at  the  mouth 
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of  the  Western  Branch,  1  mile  long,  with  a  depth  of  19  feet.  The  depths 
on  cJl  these  shoals  and  the  width  of  the  channels,  particularly  on  the 
inner  harbor  where  encroached  upon  by  the  Portsmouth  and  Berkley 
flats,  were  insufficient  for  the  requirements  of  the  port. 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  the  Ports- 
mouth and  Berkley  flats  in  the  harbor  proper,  and  to  improve  the  ap- 
proaches to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25  feet 
deep  at  ordinary  low  water  through  the  shoals  at  SewaU  Point  and  at 
the  mouth  of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel 
not  less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from 
the  deep  water  in  Hampton  Boads  to  Norfolk  and  the  United  States 
navy-yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the 
Eastern  Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with 
a  width  of  700  feet  at  its  mouth  and  not  less  than  300  feet  at  the  Nor- 
folk and  Western  Railroad  Bridge;  (2)  to  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  and  75  feet  from  the  port- warden 
lines  to  a  depth  not  less  than  25  feet  from  Fort  Norfolk  to  the  United 
States  navy-yard,  and  not  less  than  22  feet  from  the  mouth  of  the  East- 
ern Branch  to  Gampostella  Bridge,  and  to  build  a  bulkhead  at  Berkley 
Flats. 

To  the  project  of  1885  there  was  added  in  1890  the  dredging  of  an 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not  less 
than  25  feet,  at  an  estimated  cost  of  $150,000,  which  amount  was  added 
to  the  original  estimate. 

With  slight  modifications  all  operations  have  been  conducted  in  ac- 
cordance with  the  adopted  projects. 

The  amount  expended  to  June  30,  1891,  was  $498,716.09,  from  which 
resulted  a  channel  not  less  than  350  feet  wide  and  25  feet  deep  frt)m 
Hampton  Eoads  to  Norfolk  Harbor,  a  channel  of  the  same  depth  and 
from  125  feet  to  500  feet  wide  in  the  Southern  Branch  to  the  United 
States  navy-yard,  and  a  channel  not  less  than  22  feet  deep  and  200 
feet  wide  in  the  Eastern  Branch  to  the  Norfolk  and  Western  Railroad 
Bridge. 

The  channels  thus  dredged  were  in  good  condition,  except  the  bar  at 
the  mouth  of  the  Eastern  Branch,  which  by  1889  had  shoaled  to  20  feet, 
and  the  bar  at  the  mouth  of  the  Southern  Branch,  which  had  shoaled  to 
22  feet. 

Under  the  appropriation  of  September  19, 1890,  a  contract  was  made 
with  the  National  Dredging  Company,  of  Wilmington,  Del.,  to  re- 
move about  1,260,000  cubic  yards  of  material  before  May  30,  1892. 
Under  this  contract  there  were  removed,  previous  to  July  1, 1891,  fi-om 
SewaU  Point  Bar,  273,022  cubic  yards  of  material.  During  the  present 
flscal  year  the  contractors  have  removed  the  following  amounts  of 
material:  SewaU  Point  Bar,  233,756  cubic  yards;  Eastern  Branch, 
279,114  cubic  yards ;  anchorage  and  channel  at  Western  Branch,  478,834 
cubic  yards.  The  total  for  the  year  was  991,704  cubic  yards  and  the 
total  for  the  contract,  which  was  completed  May  14, 1892,  was  1,264,726 
cubic  yards. 

The  channel  through  SewaU  Point  Bar  was  increased  in  width  ft^m 
350  feet  to  500  feet,  with  a  depth  not  less  than  25  feet.  The  bar  at  the 
mouth  of  the  Eastern  Branch  was  redredged  to  22  feet  depth  and  a 
portion  of  Berkley  Flats,  240 feet  wide  and  1,400  feet  long,  was  dredged 
to  16  feet.  The  dredging  at  the  Western  Branch  produced  32  a<;res  of 
the  proposed  anchorage,  with  a  depth  not  less  than  25  feet,  and  made 
more  available  17  acres  requiring  no  dredging. 
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Daring  this  fiscal  year  there  was  expended  $130,526.90,  which  was 
applied  to  payments  on  contract,  office  expenses,  surveys,  care  of  prop- 
erty, etc. 

Ui)on  the  completion  of  the  contract  examinations  were  made  of  the 
dredged  channels,  showing  them  all  to  be  in  good  condition,  except  at 
the  mouth  of  the  Southern  Branch,  which  has  the  same  depth  as  in  1889. 

July  1,  1891,  balance  unexpended' $136,315.20 

Jane  30,  1892,  amount  expended  during  fiscal  year 130, 526. 90 

July  1,  1892,  balance  unexpended 5,788.30 

July  1,  1892,  outstanding  liabilities 45. 75 

July  1,  1892,  balance  available 5,742.55 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 155, 742. 55 

S  Amount  (estimated)  required  for  completion  of  existing  project 307, 744. 66 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  K  1.) 

2,  Approach  to  Norfolk  Harbor  and  the  United  States  {Norfolk)  Ifavy- 
Yard,  between  Lambert  Point  and  Fort  Norfolk.  —In  its  original  condi- 
tion the  channel  in  this  portion  of  the  approach  to  Norfolk  Harbor  was 
obstruct^  by  a  shoal  at  the  mouth  of  the  Western  branch,  about  1 
mile  long,  on  which  there  was  19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  through  this  shoal  a  channel  500 
feet  wide  with  a  depth  of  not  less  than  25  feet  at  ordinary  low  water. 

The  revised  project  of  1886  is  (1)  to  secure  a  channel  not  less  than 
500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  Lambert 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging, 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straight 
line  drawn  from  Fort  Norfolk  to  the  deep  water  off  Lambert  Point, 
6,800  feet  of  which  is  the  proposed  port- warden  line,  making  the  chan- 
nel at  least  700  feet  wide. 

The  amount  expended  on  this  improvement  between  July  5, 1884, 
and  June  30, 1891,  was  $196,638.43,  from  which  resulted  a  channel  be- 
tween Lambert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet  deep 
at  ordinary  low  water  and  a  channel  of  the  same  depth  and  600  feet 
wide  from  deep  water  off  Lambert  Point  to  the  port- warden  line. 

During  the  year  ending  June  30, 1892,  there  was  expended  on  this 
improvement  $861.57,  which  was  applied  to  surveys,  office  expenses,  and 
care  of  property. 

The  project  of  1886  has  been  completed  with  the  exception  of  the 
dike.  The  survey  of  1889  and  examinations  of  April,  1890,  and  May, 
1891,  did  not  show  any  shoaling  of  the  dredged  channel.  A  survey 
made  in  May,  1892,  shows  a  sheading  on  the  eastern  side  of  the  channel 
thought  not  to  be  due  to  natural  causes.  This  can  only  be  determined 
by  later  surveys,  but  it  is  thought  that  the  dike  will  not  be  necessary 
for  the  maintenance  of  the  channel.  No  further  appropriations  will  be 
required  for  this  project  at  present. 

Jalyl,  1891,  balance  unexpended $861.67 

June  90, 18SK2,  amount  expended  during  fiscal  year 861.57 

!  Amount  (estimated)  required  for  completion  of  existing  project 108,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  K  2.) 
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3.  Hampton  Cfeekand  Bar,  Virginia. — ^An  examination  and  sorvey  of 
tliis  river  were  made  in  1875  in  accordance  with  the  river  and  harbor  act 
of  June  23, 1874. 

The  channel  in  the  river  was  at  that  time  60  feet  wide  and  8  feet  deep 
at  mean  low  water.    Over  the  bar  the  depth  was  only  6  feet. 

The  plan  of  improvement  adopted  was  to  secure  a  channel  150  feet 
wide  and  9  feet  deep  at  low  water  in  the  creek  and  over  ttie  bar.  This 
improvement  was  secured  June  30, 1880,  at  a  cost  of  $12,000. 

The  river  and  harbor  act  of  August  11, 1888,  called  for  an  examina- 
tion and  survey,  with  a  view  to  continuing  the  improvement. 

It  was  recommended  that  the  channel  dredged  in  1879-^80  be  widened 
to  200  feet  in  the  creek  and  from  200  to  300  feet  over  the  bar,  at  a  total 
cost  of  $10,000. 

This  amount  having  been  appropriated  in  the  river  and  harbor  act  of 
1890,  a  survey  was  made  of  the  creek  and  a  contract  entered  into  for 
the  necessary  dredging. 

The  amount  expended  on  the  present  project  to  June  30, 1891,  was 
$127.26,  which  was  applied  to  surveys  and  office  expenses. 

During  the  fiscal  year  ending  June  30, 1892,  $9,872,74  was  expended 
on  this  improvement  and  was  applied  to  payments  on  contract,  surveys, 
and  office  expenses.  Eighty-four  thousand  three  hundred  and  twenty- 
one  cubic  yards  of  material  was  removed  under  contract.  Through 
the  bar  the  channel  was  increased  to  300  feet  in  width,  and  in  the  creek 
to  200  feet  in  width  for  about  2,400  feet,  and  160  feet  for  a  further  dis- 
tance of  about  1,200  feet  or  to  the  head  of  navigation.  The  deptli 
obtained  was  9  feet  at  ordinary  low  water. 

The  project  being  completed  no  further  appropriation  is  required  for 
this  improvement. 

July  1, 1891,  balance  anexpended $9,872.74 

June  30, 1892,  amount  expended  daring  fiscal  year 9, 872. 74 

(See  Api)endix  K  3.) 

4,  Na/nse^nond  EiveVy  Virginia. — ^This  river  is  one  of  the  important 
tributaries  of  Hampton  Eoads,  Virginia,  and  is  navigable  at  high 
water  for  vessels  drawing  11  feet  as  far  as  the  city  of  SilSblk,  16  miles 
from  its  mouth. 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  South  and  West,  and  two  lines  of  steamers 
run  between  it  and  Norfolk  and  Baltimore. 

In  1872.  before  any  improvement  was  undertaken,  the  navigable 
channel  or  the  JSTansemond  Eiver  was  5  feet  deep  at  low  water  and  was 
much  obstructed  by  wrecks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  a  channel,  wherever 
necessary,  8  feet  deep  at  low  water  from  Suffolk  to  Hampton  Eoads,  at 
a  cost  of  $37,000. 

This  depth  not  being  sufQcient  to  meet  the  demands  of  its  growing 
commerce,  in  obedience  to  the  requirements  of  the  river  and  harbor  act 
of  August,  1886,  an  examination  and  survey  of  the  river  were  made  to 
determine  what  other  improvement  was  necessary. 

The  plan  of  improvement  then  proposed  and  since  adopted  is  to 
secure  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
mean  low  water,  from  the  head  of  navigation  to  the  mouth  of  Western 
Branch,  5.37  miles,  including  a  turning  basin  200  feet  square,  300  feet 
below  Suffolk  Bridge,  by  dredging  and  the  construction  of  spurs  and 
training  walls,  and  a  channel  of  like  depth  from  mouth  of  Western 
Branch  to  deep  water  at  Town  Point,  200  feet  wide  at  bottom  at  its 
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tipper  end  and  gradually  increasing  to  at  least  400  feet  at  its  lower  end, 
etc.,  the  total  estimated  cost  being,  in  round  numbers,  $152,500. 

The  amount  expended  on  the  present  project  to  June  30, 1891,  was 
$8,584.33,  which  was  applied  to  dredging  a  channel  40  feet  wide  and  11 
feet  deep  at  ordinary  low  water  through  Suffolk  Shoal,  also  to  repairs  to 
dikes. 

Ten  thousand  dollars  was  appropriated  for  this  improvement  by  the 
act  of  September  19, 1890,  and  contract  was  made  with  the  Alabama 
Dredging  and  Jetty  Company  of  Mobile,  Ala.,  to  do  the  required  dredg- 
ing, the  work  to  be  completed  by  June  30,  1892. 

To  June  30, 1892,  the  contractor  had  failed  to  begin  work  and  on  his 
application  an  extension  of  sixty  days  to  the  contract  time  of  completion 
was  £rranted. 

During  the  fiscal  year  ending  Jane  30, 1892,  «41..50  was  expended, 
which  was  applied  to  ofQce  expenses. 

July  1, 1891,  balance  unexpended $11,415.67 

Jnne  30, 18S^,  amount  expended  dnring  fiscal  year 41.50 

Jnly  1, 1892,  balance  unexpended 11,374.17 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 700. 00 

July  1, 1892,  balance  avanable 1,674.17 

Amount  appropriated  by  acfc  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 674. 17 

(  Amount  (estimated)  required  for  completion  of  existing  project 122, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  4.) 

5.  Chickahominy  Eiver,  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  the  James  and  is  navigable  at  high  water  for  vessels 
drawing  10  feet  to  Windsor  Shades  and  for  vessels  drawing  12  feet  to 
Binn  Bar,  2J  miles  below  Windsor  Shades.  The  latter  place,  which  is 
the  head  of  navigation,  is  25  miles  from  the  mouth  of  the  river. 

Before  improvement  the  channel  from  Windsor  Shades  to  Binn  Bar 
was  obstructed  by  several  shoals,  over  which  the  depth  was  4  to  6  feet 
at  low  water;  the  entrance  to  the  river  was  also  obstructed  by  a  bar. 
The  existing  project  of  improvement  is  to  dredge  a  channel  from  100 
to  150  feet  wide  and  at  least  8  feet  deep  at  low  water  through  the  shoals 
near  the  head  of  navigation  and  a  channel  200  feet  wide  and  14  to  15 
feet  deep  at  low  water  through  the  bar  at  the  mouth.  The  rise  of  the 
tide  is  about  3  feet. 

CTp  to  June  30, 1891,  $21,590.98  had  been  expended  on  this  project. 
The  channel  through  the  bar  had  been  completed,  and  that  through  the 
Bhoals  given  a  least  depth  of  6^  feet  and  a  least  width  of  40  feet. 

The  improved  portion  of  the  river  was  surveyed  in  January,  1891, 
and  the  dredged  channels  found  in  good  condition. 

Work  under  the  contract  made  for  dredging  was  commenced  and 
completed  in  April,  1892;  13,000  cubic  yards  of  material  was  removed, 
^ith  the  following  results:  The  channel  at  Binn  Bar  was  dredged  60 
feet  in  width  for  a  distance  of  1,000  feet.  At  Osborne  Bar  the  channel 
^dth  was  increased  from  30  to  60  feet  for  a  distance  of  570  feet.  At 
Old  Fort  Bar  tiie  channel  was  dredged  80  feet  wide  for  a  distance  of 
550  feet,  and  a  point  below  the  bar  50  feet  by  150  feet  was  removed. 
At  Windsor  Shades  Bar  a  channel  40  feet  wide  was  dredged  1,400  feet 
long.  All  these  channels  were  dredged  to  a  depth  not  less  than  9  feet  at 
low  water.    The  amount  expended  on  tiiis  improvement  during  fiscal 
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year  ending  June  30, 1892,  was  $2,221.71,  which  was  applied  to  payments 
on  contract,  office  expenses,  etc. 

July  1, 1891,  balance  unexpended $2, 409. 02 

June  30, 1892,  amount  expended  during  fiscal  year 2,221.71 

July  1, 1892,  balance  unexpended 187. 31 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 187.31 

(See  Appendix  K  5.) 

6.  Appomattox  River ^  Virginia, — This  is  one  of  the  principal  tributa- 
ries of  the  James  River,  into  which  it  empties  at  City  Point,  Va. 

It  is  navigable  as  far  as  the  city  of  Petersburg,  about  11  miles  from 
its  mouth. 

Before  improvement  this  river  had  a  tortuous  channel,  obstructed  by 
shoals,  over  which  there  was  about  6J  feet  of  water  at  high  tide. 

The  plan  of  improvement,  adopted  in  1870,  was  to  secure  a  channel  12 
feet  deep  at  high  tide,  with  as  much  width  as  the  river  would  bear. 

The  amount  expended  by  the  United  States  up  to  June  30,  1891,  was 
$397,329.54,  which  resulted  in  maintaining  a  channel  10  to  12  feet  deep 
in  this  river  since  1874  and  permanently  securing  this  depth  over  most 
of  the  shoals. 

The  method  of  improvement  consists  in  constructing  regulating 
works,  revetments,  jetties,  dikes,  etc.,  resorting  to  the  dredge  to  remove 
occasional  shoals  formed  by  freshets. 

As  this  river  is  subject  to  annual  freshets,  which  bring  down  and  de- 
posit larger  quantities  of  sand  than  the  current  in  the  navigable  por- 
tion can  carry  off',  a  small  annual  expenditure  for  dredging  and  repair 
work  will  be  necessary  after  the  regulating  works  have  been  completed. 

The  amount  expended  on  this  improvement  during  the  fiscal  year  end- 
ing June  30,  1892,  was  $7,258.09,  which  was  applied  to  payments  on 
contract,  work  by  hired  labor,  office  expenses,  and  care  of  property. 

The  contract  work,  comprising  18  jetties,  with  an  aggregate  length  of 
about  2,200  feet,  and  892  feet  of  pile  and  brush  dike,  was  completed^ 
By  hired  labor  all  dikes  were  refilled  with  brush;  Rushmore  dam  was 
replaced  by  a  gravel  dam ;  the  closure  dike  was  strengthened  by  a  brush 
and  gravel  dam  in  rear,  and  a  dam  of  brush  and  gravel  was  placed 
across  Steins  Out. 

Complaint  having  been  made  of  shoals  having  been  formed  by  freshets 
at  the  lower  end  of  Puddledock  Out  and  on  Magazine  Bend,  authority 
was  obtained  and  work  commenced  ui)on  their  removal  by  hired  labor, 
the  use  of  Government  plant,  and  the  hire  of  dredge  belonging  to  the 
city  of  Petersburg,  Va. 

July  1, 1891,  balance  unexpended $11,420.46 

June  30,  18S^,  amount  expended  during  fiscal  year 7,258.09 

July  1,  1892,  balance  unexpended 4,162.37 

July  1,  1892,  outstanding  liabUities 231.70 

July  1,  1892,  balance  available 3,930.67 

Amount  appropriated  by  act  approved  July  13, 1892 15, 080. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 19, 010. 67 

(See  Apx)endix  K  6.) 

7.  Inland  water  route  from  Norfolk  Harbor ^  Virginia^  to  Albemarle 
Sound^  North  Carolina^  through  Currituck  Sound. — Tliis  is  one  of  titid 
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most  imi>ortant  links  in  the  chain  of  inland  watev  commnnication  along 
the  Atlantic  coast. 

It  connects  Chesapeake  Bay  with  Albemarle  Sound  and  is  composed 
of  the  following  bodies  of  water :  Elizabeth  Eiver,  North  Landing  Kiver, 
Cnrritack  Sound,  Coanjok  Bay,  North  Eiver,  and  the  Albemarle  and 
Chesapeake  Canal.  With  the  exception  of  the  canal,  which  was  con- 
structed and  is  maintained  by  private  enterprise,  all  are  natural  water- 
ways. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indififerent  channel  6  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  by  snags,  overhanging  growth, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  feet 
deep  at  low  water  over  the  entire  route,  about  58  miles,  by  dredging^ 
removing  obstructions,  and  constructing  a  dike. 

Steady  progress  has  been  made  toward  securing  this  result,  and  at 
present  the  regular  steamboat  lines  running  between  North  Carolina 
j^rts  and  Norfolk  and  Baltimore  employ  vessels  whose  maximum 
dimensions  are:  length,  190  feet;  width,  25.2  feet;  draft,  8  feet,  and  ton- 
nage, 421. 

In  the  river  and  harbor  acts  before  that  of  September  19, 1890,  three 
separate  items  were  inserted  for  this  improvement;  in  that  of  Septem- 
ber 19, 1890,  one  item  was  made  to  cover  the  entire  route. 

The  total  expenditure  up  to  June  30, 1891,  was  $235,089.89. 

Work  was  commenced  on  the  Southern  Branch  of  the  Elizabeth  Biver 
under  contract  in  December,  1891,  and  completed  in  March,  1892, 32,308 
cubic  yards  of  material  being  removed.  Nine  shoals,  having  a  total 
length  of  7,950  feet,  were  dredged  to  not  less  than  9  feet  deep  for  a 
channel  not  less  than  50  feet  wide.  Another  shoal  600  feet  long  was 
dredged  25  feet  wide,  and  a  width  of  50  feet  was  removed  from  a  point 
of  shoal. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
upon  this  improvement  was  $8,742.39,  which  was  applied  to  payments 
on  contract,  office  expenses,  etc. 

July  1, 1891,  balance  unexpended $9,480.96 

June  ^,  1892,  amount  expended  during  fiscal  year 8,742.39 

July  1, 1882,  balance  unexpended 738.57 

Amount  appropriated  by  act  approved  July  13, 1892 9, 000. 00 

Amount  mvailable  for  fiscal  year  ending  June  30, 1893 9, 738. 57 

i  Amount  (estimated)  required  for  completion  of  existing  project 49, 677. 08 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  K  7.) 

8.  North  Landing  Biver^  Virginia  and  North  Carolina. — ^This  river 
^irms  part  of  the  "inland  water  route  from  Norfolk  to  Albemarle 
Sound"  described  above. 

Before  improvement  the  navigation  of  this  river  was  obstructed  by 
*^oals,  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and  by 
ftliarp  bends. 

The  plan  of  improvement  adopted  in  1879  was  to  secure  a  channel  80 
feet  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and  removing 
^nds  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34, 
^d  the  desired  channel  obtained  for  a  distance  of  17  miles.    Since 


154    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

that  time  $3,057.36  has  been  expended  on  this  river  in  removing  sunken 
logs  which  have  become  detached  from  passing  rafts. 

There  is  still  a  smaU  balance  on  hand  for  the  continuation  of  this 
work,  and  no  fcuiiher  appropriation  is  necessary. 

July  1, 1891,  balance  unexpended $2,665.31 

July  1, 1892,  balance  unexpended 2,665.31 

(See  Appendix  K  8.) 

IMPROVEMENT    OP     CERTAIN    RIVERS    AND    HARBORS    IN    VIRGINIA, 

NORTH  CAROLINA,  AND  SOUTH  CAROLINA. 

OflBcers  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  to  October 
31, 1891,  with  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  under  his 
immediate  orders;  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  in 
temporary  charge  from  October  31, 1891,  to  January  1, 1892;  and  Maj. 
W.  S.  Stanton,  Corps  of  Engineers,  in  charge  since  January  1, 1892, 
having  under  his  immediate  orders  Lieut.  Mason  M.  Patrick,  Corps  of 
Engineers,  to  April  21, 1892.  and  Lieut.  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers,  since  April  30, 1892;  Division  Engineer,  Col.  Wm.  P.  Craig- 
hill.  Corps  of  Engineers. 

i.  Staunton  Biver^  Virginia. — ^The  improvement  has  been  restricted 
to  two  sections,  aggregating  65  miles  in  length  and  separated  by  an 
interval  of  20J  miles. 

When,  in  1879,  the  United  States  conmienced  the  improvement  of  the 
lower  section,  31J  miles  long,  from  Randolph  up  to  Brook  Neal,  the 
channel  depth  at  about  18  rock  ledges  was  only  1  to  2  feet,  but  else- 
where 4  to  5  feet  at  low  water. 

The  project  of  1879,  not  since  modified,  was  to  secure  a  boat  channel 
way  35  feet  wide  and  at  least  2  feet  deep  at  low  water  throughout  the 
31^  miles. 

When,  in  1883,  the  United  States  commenced  the  improvement  of  the 
upper  section,  23  J  miles  long,  from  the  Virginia  Midland  Railroad  Bridge 
up  to  Pig  River,  the  channel  depth  at  about  20  rock  shoals  was  only 
about  .4  foot,  and  elsewhere  about  2  feet  at  ordinary  stages  of  water. 

The  project  of  1883,  as  modified  in  1884  and  1887,  was  to  secure  a 
bateau  channel  way  14  feet  wide  and  1^  feet  deep  over  the  entire  sec- 
tion. 

To  June  30, 1891,  $44,500  was  expended  upon  the  improvement  of 
the  two  sections. 

At  that  date  the  proposed  channel  had  been  obtained  for  29J^lniles  of 
the  middle  part  of  the  lower  section,  and  for  18^  miles  of  the  upper 
section,  giving  for  the  31 J  miles  of  the  former  a  fairly  cleared  channel 
for  steamers  of  2  feet  drafb  and  of  about  25  tons  burden,  and  mak- 
ing navigation  for  pole  boats  fairly  good  over  the  entire  upper  sectioa 
up  to  Pig  River. 

October  31  and  November  9  the  discontinuance  of  the  improvement> 
was  recommended  by  the  district  engineer  and  division  engineer,  and 
approved  November  10, 1891,  by  the  Chief  of  Engineers. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30,  1892*. 

July  1, 1891,  balance  unexpended $7,981.7^ 

June  30,  18SK2,  amount  expended  during  fiscal  year 147.  (XF 

July  1, 1892,  balance  unexpended 7,834.7^ 

July  1, 1892,  outstanding  liabilities 34.7^ 

July  1, 1892,  balance  available 7, 800.  (X^ 
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( Amoant  (estimated)  required  for  completion  of  existing  project $50, 200. 00 

<  Snbmitt^  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L 1.) 

2>  Roanoke  River j  North  Carolina. — ^When  the  United  Statues  com- 
menced its  improvement,  in  1872,  its  navigation  by  vessels  of  10  feet 
draft  (as  great  as  can  be  carried  through  Albemarle  Sound),  was  em- 
barrassed by  the  wreck  of  a  gunboat  6  miles  and  by  war  obstructions 
at  two  points  9  and  13  miles  above  its  mouth;  also  somewhat  obstructed 
for  that  draft  by  snags  in  the  channel  and  by  leaning  trees  67  miles 
to  Indian  Highland  Bar:  thence,  62  miles  up  to  Weldon,  its  channel 
depth  on  the  bars  was  aoout  5  feet  during  eight  months  annually,  but 
reduced  to  2  feet  during  the  annual  season  of  extreme  low  water,  and 
its  channel  was  badly  obstructed  by  snags,  logs,  stumps,  leaning  and 
overhanging  trees. 

The  original  project  of  1872  is  to  secure,  at  all  seasons  of  the  year,  an 
unobstructed  channel,  with  a  least  width  of  60  feet,  from  the  mouth  129 
miles  to  Weldon,  with  a  depth  of  at  least  10  feet  67  miles  to  Indian 
Highland  Bar,  and  of  at  least  5  feet  62  miles  farther,  to  Weldon,  by  re- 
moving the  war  obstructions,  snags,  fallen  and  overhanging  trees,  sand 
bars,  and  ledges,  by  dredging,  the  construction  of  training  dikes,  and 
blasting,  at  an  estimated  cost  of  9269,000. 

To  June  30, 1891,  $119,040.37  had  been  expended  upon  the  improve- 
ment. 

At  that  date  the  channel,  for  a  width  of  100  feet,  from  the  month  103 
miles  to  Looking  Glass  Bar,  and  the  river  to  its  frill  width  thence  26 
miles  to  Weldon,  were  well  cleared  of  snags,  logs,  and  stumps  to  the 
depth  of  10  feet  up  62  miles  to  Hamilton,  of  5  feet  thence  41  miles  to 
Looking  Glass  Bar,  and  of  3  feet  26  miles  farther  to  Weldon;  but  the 
river  was  badly  obstructed  by  leaning  and  overhanging  trees  at  all  the 
bends  from  Jamesville  85  miles  to  Looking  Glass  Bar. 

The  natural  depth  at  extreme  low  water  to  the  river  bottom  was  not 
less  than  10  feet  67  miles  to  Indian  Highland  Bar,  and  5  feet  51  miles 
farther  to  Halifax,  excepting  at  Spring  Gut  Bar,  35  miles  below  Hali- 
fax, where  it  was  only  2^  feet,  while  at  Looking  Glass  Bar,  15  miles  be- 
low Halifax,  the  5-lbot  channel  was  narrowed  to  fr^om  30  to  70  feet  in 
width. 

At  HalifEtx  there  was  a  bar,  2,450  feet  in  length,  of  rock  and  sand, 
with  a  depth  of  only  3.7  feet  at  extreme  low  water,  and  at  the  old  rail- 
road pier,  1 J  miles  below  Weldon,  there  was  a  sand  bar  800  feet  across 
with  a  depth  of  about  2  feet,  while  from  the  old  Weldon  Ferry  there  was 
acontinuousledgeof  rock  2,850  feet  up  to  the  old  Weldon  Landing, 
with  only  1  foot  of  water  upon  it  at  extreme  low  stage;  elsewhere  from 
Halifax  to  Weldon  the  channel  was  5  feet  deep  at  extreme  low  water. 
With  the  amount  applied  during  the  fiscal  year  ending  June  30, 
1892,  the  full  width  of  the  river,  from  Edwards  Ferry  down  41  miles  to 
Hamilton,  has  been  entirely  cleared  of  snags  to  the  depth  of  7  feet  24 
miles  down  to  Palmyra  and  of  9  feet  the  remaining  17  miles  to  Hamilton. 

J^y  1, 1891,  balance  unexpended $19,983.99 

J^eSO,  1892^  amoant  expended  during  fiscal  year 12,845.57 

J%  1, 1892,  balance  unexpended 7,138.42 

%  1, 1892,  outstanding  liabUitiee 259.07 

J^y  1, 1892,  balance avaOable 6,879.35 

^ount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Asunmt  available  for  fiaoal  year  ending  June  80,1893 56,879.35 
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(  Ajnoont  (estimated)  leqniied  for  completion  of  existing  project $81, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  2.) 

3.  Fasquotanh  BiveVj  North  Carolina. — ^When  the  United  States  be- 
gan its  improvement  in  1891  it  had  a  good  channel,  nowhere  less  than 
7  feet  deep  from  its  mouth  at  Albemaiie  Sound,  36  miles,  to  the  Moc- 
casin Track,  with  little  or  no  obstruction  31  miles  to  Turners  Cut;  but 
its  channel  thence,  5  miles  to  the  Moccasin  Track,  and  the  channel  of 
the  Moccasin  Track,  which  has  a  natural  depth  of  not  less  than  5  feet 
for  1,100  feet  to  the  original  entrance  to  the  Dismal  Swamp  Canal  were 
badly  choked  with  snags,  logs,  and  stumps,  and  obstructed  by  over- 
hanging trees.  And  Tiu*ners  Cut,  an  extension  of  the  canal  dug  to  a 
point  on  the  river  just  below  the  obstructions  to  turn  them,  had  shoaled 
by  the  caving  of  its  sandy  banks. 

The  river  above  the  Moccasin  Track  was  obstructed  like  the  5  miles 
next  below  it. 

The  present  project,  adopted  in  1889,  is,  first,  to  clear  the  5  miles  of 
channel  up  to  and  in  the  Moccasin  Track  to  the  canal  for  navigation 
by  all  vessels  that  can  pass  through  the  canal  and  enable  them  to 
avoid  Turners  Cut,  especially  at  periods  of  extreme  low  water;  second, 
to  thoroughly  clear  out  the  river  6  miles  farther  to  Lebanon  Bridge  for 
navigation  by  flatboats,  at  an  estimated  cost  of  99,000. 

The  amount  expended  under  the  project  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  was  $2,340.28. 

At  that  date  the  Moccasin  Track  and  a  channel  60  feet  wide,  thence 
down  2^  miles  to  Eichardson's  Mills  were  thoroughly  cleared,  and  a 
channel  of  the  same  width  fairly  cleared  through  the  other  2^  miles  of 
obstructions  to  the  lower  end  of  Turners  Cut,  permitting  the  passage 
of  all  vessels  which  can  pass  through  the  canal. 

Since  April  16, 1891,  work  has  been  suspended  for  want  of  funds. 

Jnly  1, 1891,  balance  unexpended $722,90 

June  20f  1892y  amount  expended  during  fiscal  year 132.45 

July  1,  1892,  balance  unexpended 589.85 

July  1, 1892,  outstanding  liabilities 6.00 

July  1, 1892,  balance  available 583.85 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000.00 

Amount  available  for  fiscal  year  ending  June  30,1893 3^583.85 

(See  Appendix  L  3.) 

4.  Maclceya  Oreeky  North  Carolina. — ^When  the  United  States  began  to 
improve  it  in  February,  1892,  its  navigation  was  impeded  by  a  bar  at  its 
mouth  in  Albemarle  Sound.  The  depth  uiK>n  the  crest  in  a  somewhat 
circuituous  channel  was  7  feet. 

The  project  of  1889  is  to  dredge  through  the  bar  a  straight  channel 
about  2,100  feet  long,  100  feet  wide,  and  9  feet  deep  at  low  water,  modi- 
fied in  May,  1892,  by  increasing  the  width  to  140  feet.  The  estimated 
cost  was  $15,000. 

To  June  30, 1891,  $359.48  had  been  exx)ended  upon  this  work. 

At  that  date  the  bar  had  been  surveyed  but  dredging  had  not  been 
commenced. 

During  the  fiscal  year  ending  June  30, 1892,  a  straight  channel  9  feet 
deep  has  been  dredged  through  the  bar  140  feet  wide  for  a  length  of 
1,524  feet  and  120  feet  for  the  remaining  576  feet. 
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Jnlyl,  1891,  balance  anexpended $14,  ()50. 52 

Jnxie  30,  18SK2,  arnoant  expended  daring  fiscal  year 7,658.46 

Jnly  1,  1892,  balance  unexpended 6,992.06 

Jnly  1,  1892,  outstanding  liabilities $4,  053. 09 

July  1,  1892,  amount  covered  by  uncompleted  contracts 2, 246. 66 

6, 299. 75 

July  1,  1892,  balance  available 692.31 

(See  Appendix  L  4.) 

5.  Ocracoke  Inletj  Korth  Carolina, — In  1828,  when  the  United  States 
began  to  improve  the  inlet,  vessels  drawing  9  feet  could  cross  the  ocean 
bar  at  low  water,  but  the  channel  thence  into  Pamlico  Sound  was  not 
practicable  for  vessels  drawing  more  than  5  feet. 

To  1837  the  sum  of  $133,732.40  was  expended,  producing  an  increase 
of  3^  feet  in  the  depth  in  one  of  the  channels  to  Pamlico  Sound,  and 
*'a  material  increase  in  the  number  of  vessels  seeking  this  outlet  from 
North  Carolina  ports  to  the  sea,"  but  the  shoaling  of  the  dredged  chan- 
nel and  destruction  of  a  jetty  constructed  to  prevent  it  led  to  the  aban- 
donment of  the  improvement. 

In  1891,  when  the  inlet  was  surveyed  preparatory  to  resuming  its 
improvement  with  the  sum  of  $90,000  appropriated  by  the  act  of  Sep- 
tember 19, 1890,  the  depth  in  the  channel  on  the  bar  was  not  less  than 
14  feet  at  mean  low  water  and  4  to  6  feet  in  the  channels  thence  to  Pam- 
lico Sound. 

The  project  of  1889  is  to  dredge  a  channel  300  feet  wide  and  about 
6,000  feet  across  the  inner  bar,  at  an  estimated  cost,  if  10  feet  deep,  of 
$100,000;  if  13  feet  deep,  of  $190,000,  and  if  15  feet  deep,  of  $280,000, 
with  the  possible  construction  of  necessary  protecting  dikes,  at  an  ad- 
ditional cost  of  $320,000,  aggregating  $600,000. 

To  June  30, 1891,  $1,747.71  had  been  expended. 

At  that  date  the  inlet  had  been  surveyed,  but  the  improvement  had 
not  been  commenced. 

To  June  30, 1892,  no  work  has  been  done. 

July  1,  1891,  balance  unexpended $88^274.29 

June  Sb,  189^,  amount  expended  during  fiscid  year 404.67 

July  1, 1892,  balance  unexpended 87,869.72 

July  1,  1892,  outstanding  liabilities $95.56 

July  1. 1892.  amount  covered  by  uncompleted  contracts 75, 000. 00 

75,095.66 

JiUy  1,  1892,  balance  avaUable 12,774.16 

Ajnount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Ajxionn t  available  for  fiscal  year  ending  June  30,  1893 27, 774. 16 

(See  Apx>endix  L  5.) 

€.  Fishing  Creekj  Korth  Carolina, — ^When  the  first  appropriation  was 
^ade  by  Congress,  September  19, 1890,  for  its  improvement,  its  depth 
"^as  about  4  feet  at  ordinary  stages  38  miles  to  Bellamys  Mills  and  its 
^^dth  40  to  100,  and  occasionally  120  feet. 

The  project  of  1889  is  to  clear  it  of  snags,  logs,  and  overhanging 
^ees  to  Bellamys  Mills. 

To  June  30, 1891,  no  money  had  been  applied  to  the  improvement, 
^Tid  no  money  has  been  applied  to  it  during  the  fiscal  year  ending 
«5une  30, 1892,  because  the  bridges  over  the  creek  have  not  been  pro- 
dded with  draws  as  required  by  the  law  before  any  part  of  the  money 
appropriated  can  be  applied  to  the  improvement. 
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July  1, 1891,  balance  tmexpended $10,000.00 

July  1,  1892,  balance  unexpended 10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 b,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 15, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Snbmitteii  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7.  Pamlico  cmd  Tar  Eiver^  North  Carolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.)  When  the  United 
States  began  to  improve  it  in  1877  its  channel  was  obstructed  in  two 
places  below  Washington  by  piles;  just  below  Sparta  by  scuttled 
lighters;  1  mile  below  Tarboroby  the  wreck  of  a  steamer;  immedi- 
ately below  Washington  by  a  bar  with  a  depth  of  5  feet  at  low  water 
on  its  crest  in  the  channel;  between  Washington  and  Tarboro  the 
available  depth  was  2  to  3  feet  not  more  than  eight  months  annually, 
and  above  Washingtion  the  entire  river  was  more  or  less  obstructed 
by  snags,  logs,  and  stumps  in  its  channel  and  by  trees  overhanging 
from  its  banks. 

The  project  of  1876  is  to  secure  by  dredging  and  removal  of  war 
obstructions  a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington,  and  of  1879  to  clear  a  channel  60  feet  wide,  3  feet  deep  at 
low  water,  22  miles  to  Greenville,  and  20  inches  deep  at  low  water  66 
miles  farther  to  Eocky  Mount,  at  a  total  final  estimated  cost  of  992,200. 

To  June  30, 1891,  $68,793.13  had  been  expended  upon  this  work. 

At  that  date  there  was  a  channel  up  to  Washington,  crooked  and 
difficult  to  run,  with  a  minimum  depth  of  about  7  feet,  from  which  some 
stumps  needed  to  be  removed,  and  two  troublesome  shoals  between 
Washington  and  Tarboro,  with  a  depth  upon  OAe  of  only  about  1  foot 
at  low  water.  The  river  between  Washington  and  Tarboro  was  at  in- 
tervals considerably  obstructed,  and  from  Tarboro  to  Rocky  Mount 
much  obstructed  by  snags^  logs,  stumps,  and  overhanging  trees. 

With  the  amount  apphed  during  the  fiscal  year  ending  June  30, 
1892,  the  channel  has  been  cleared  of  snags,  logs,  and  stumps,  and  the 
banks  of  leaning  and  overhanging  trees  from  the  falls  at  Bocky  Mount 
down  64  miles  to  within  2  miles  of  Greenville. 

Jnly  \,  1891,  balance nnexpended $9,256.21 

June  30  1892,  amount  expended  daring  fiscal  year 6,148.39 

July  1,  1892,  balance  unexpended 3,107.82 

July  1, 1892,  outstanding  liabilitiea 832.67 

July  1, 1892,  balance  available 2,275.15 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12,275. 15 

(  Amount  (estimated)  required  for  completion  of  existing  project 42, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  7.) 

8,  Oontentnia  Creekj  North  Carolina, — ^When  the  United  States  began 
to  improve  it  in  1881  it  was  badly  choked  with  fallen  timber,  snags, 
logs,  and  stamps;  also  obstrnctedby  sand  bars,  and  navigation  ren- 
dered exceedingly  diificolt,  in  many  places  next  to  impossible^  by  the 
dense  overhanging  growth. 
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The  project  of  1881  is  to  clear  it  63  miles  to  Stanton  sburg  of  over- 
haugiug  trees  and  its  channel  of  snags  and  logs  to  a  depth  of  not  less 
than  3  teet  at  the  flash- water  stages  of  eight  or  nine  mouths'  annual 
dnralion,  at  an  estimated  cost  of  $77,500. 

To  June  30, 1891,  $48,701.50  had  been  expended  upon  this  work. 

At  that  date  the  channel  to  the  depth  of  3  feet  had  been  moderately 
cleared  31  miles  up  to  Snow  Hill,  and  roughly  cleared  32  miles  farther 
to  Stantonsburg. 

During  the  flscal  year  ending  June  30, 1892,  no  work  has  been  done, 
awaiting  a  x>©riod  of  specially  low  water  for  clearing  Spring  Slough, 
near  the  mouth  of  the  creek,  of  snags  and  stumps. 

July  1,  1891,  balance  anexpended $3,588.90 

Jane  30,  1892,  amoont  expended  during  fiscal  year 1,341.25 

July  1, 1892,  balance  unexpended 2,247.65 

July  1,  1892,  outstanding  liabilities 37.10 

July  1,  1892,  balance  available 2,210.55 

Amount  appropriated  by  act  approved  July  13,  1892 7,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 210. 55 

C  Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9,  Trent  BiveVj  North  Oarolina, — When  the  United  States  began  to 
improve  it  in  1879  the  river  was  comparatively  free  from  obstructions 
from  l^ewbern,  21  miles,  to  Pollocksville,  between  which  points  a  draft 
of  6  feet  could  be  carried  at  low  water;  above  Pollocksville  it  was 
obstructed  by  bars  of  sand  and  rock,  and  especially  by  great  numbers 
of  snags  in  the  14  miles  from  Quaker  Bridge  up  to  Trenton.  One 
steamer  ran  regularly  to  Pollocksville  and  one  occasionally  9  miles 
farther  to  Quaker  Bridge,  above  which  point  navigation  was  confined 
to  flat  boats  and  rafts. 

The  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  low  sum- 
mer stage  from  Pollocksville  to  Trenton  by  removing  all  obstructions 
and  dredging  a  cut  50  feet  wide  through  the  shoals,  at  a  cost,  estimated 
in  1887,  at  $59,000. 

In  1889  the  project  was  extended  to  remove  obstructions  to  permit 

navigation  by  small  steamboats  33  miles  above  Trenton  and  by  pole 

boats  6^  miles  farther,  to  Upper  Quaker  Bridge,  at  an  additional  cost 

of  $13,000,  the  two  projects  aggregating  $72,000. 

To  June  30, 1891,  $53,897.07  had  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  cleared  of  snags,  etc.,  and  the 

banks  of  overhanging  trees  from  the  mouth  to  Trenton,  and  fairly 

cleared  7  miles  above  that  point;  a  channel  3  feet  deep  at  low  water 

and  50  to  75  feet  wide  had  been  dredged  through  the  shoals  between 

I*ollocksville  and  Trenton;   a  turning  basin  had  been  dredged  and 

'"evetted  at  Trenton,  and  a  channel  dredged  to  the  depth  of  8  feet  and 

^^idth  of  100  feet  through  Foys  Shoal,  6  miles  above  Newborn.    But 

^t;€amers  which  the  improvement  had  enabled  to  make  regular  trips  to 

Trenton  had  again  been  prevented  from  ascending  to  it  by  shoals  which 

«Hd  reformed  in  the  2  or  3  miles  immediately  below  that  place. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
^he  river  has  been  carefully  surveyed  from  Trenton^  39J  miles,  to  Upper 
Quaker  BridgOi  but  the  funds  available  have  been  insuificient  for  other 
^ork. 
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Jnly  1, 1891,  balance  unexpended $1,640.56 

June  30, 1892,  amount  expended  during  fiscal  year 1,031.84 

July  1, 1892,  balance  unexpended 608.72 

July  1,  1892,  outstanding  liabilities /. 25.50 

July  1,  1892,  balance  available 583.22 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 583. 22 

Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  9.) 

10.  Neuse  River^  N'orth  Carolina. — ^When  the  United  States  began  to 
improve  it  in  1878  the  minimum  channel  depth  during  nine  months  an- 
nually was  9  feet  from  the  mouth,  40  miles^  up  to  Newbern ;  4  feet  thence, 
50  miles,  to  Kinston;  3  feet,  46  miles  farther,  to  Gk)ld6boro;  and  2 
feet  thence,  53  miles,  to  Smithfleld.  Between  Newbem  and  Kinston 
there  were  long  stretches  of  shoals,  upon  at  least  one  of  which  the 
depth  at  the  low- water  season  was  only  about  18  inches.  The  channel 
was  obstructed  at  two  points  below  Newborn  and  at  two  between  New- 
bem and  Kinston  by  inclined  iron-pointed  spars,  and  boxes  or  vessels 
or  cribs  filled  with  stones.  From  Contentnia  Creek  up  119  miles  to 
Smithfield  the  river  was  badly  obstructed  by  overhanging  trees  and  by 
dense  masses  of  logs  and  snags  in  the  channel. 

The  project  of  1871,  as  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  is  to  remove  the  war  obstructions,  to  clear  the  channel  to  Smith- 
fleld of  all  snags,  logs,  and  overhanging  trees;  to  contract  the  channel 
way  by  jetties  so  as  to  insure  during  the  entire  year  an  unobstructed 
8-foot  navigation  to  Newbem,  a  similar  4-foot  navigation  to  Kinston, 
and  during  nine  months  annually  a  3-foot  navigation  to  Smithfield,  at  a 
total  final  estimated  cost  of  $374,000. 

To  June  30, 1891,  $253,900.86  had  been  expended  upon  this  work. 

At  that  date  there  was  an  8-foot  navigation  to  Newborn,  but  b^ween 
Newbem  and  Banston  there  were  nine  shoals,  aggregating  3,150  feet  in 
length,  on  some  of  which  the  depth  at  low  water  was  about  1^  feet  and 
on  others  about  2J  feet,  and  the  river  was  somewhat  obstructed  by 
snags,  logs,  stumps,  and  overhanging  trees,  and  also  for  23  miles  above 
Kinston. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  channel  to  a  width  of  120  to  250  feet,  and  banks  for  23  miles  imme- 
diately above  Kinston  and  for  23J  miles  between  Kinston  and  Newbern, 
were  cleared  of  snags,  logs,  stumps,  and  overhanging  trees,  leaving 
the  river,  as  regards  obstructions  other  than  shoals,  in  excellent  condi- 
tion to  Goldsboro. 

Jnly  1,1891,  balance  unexpended $14,874.45 

June  30, 1892,  amount  expended  during  fiscal  year 6,149.63 

July  1,1892,  balance  unexpended 8,724.82 

Jnly  1, 1892,  outstanding  liabilities 23.90 

July  1, 1892,  balance  available 8,700.93 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 23, 700. 92 
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Amount  (estimated)  required  for  completion  of  existing  project 91. 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  Tiyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 
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11.  Inland  water  way  between  Ifewbem  and  Beaufortj  North  Carolina. — 
(Via  Neuse  and  Clubfoot  rivers,  Clubfoot  and  Harlowe  Canal,  and  Harlowo 
and  Newport  rivers  to  Beaufort  Harbor.)  Wlien  the  United  States 
began  to  improve  it  in  1885  it  was  navigable  by  boats  15  feet  wide  with 
3-feet  draft. 

The  project  of  1884  is  to  secure  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water  throughout  the  route  by  dredging  in 
Clubfoot  and  Newport  rivers  and  Harlowe  Creek  at  a  cost  estimated 
in  1886  at  $92,000. 

To  June  30,  1891,  $27,079.40  had  been  expended  upon  this  work. 

At  that  date  a  channel  13,000  feet  long,  30  feet  wide,  and  5  feet  deep 
at  mean  low  water  had  been  dredged  through  the  worst  portions  of  Har- 
lowe Creek,  securing  through  it  fai^  better  navigation  than  that  through 
the  canal,  and  vessels  drawing  3^  feet  made  re^lar  trips,  ^<  except  when 
prevented  by  slides,  caves,  and  consequent  insufficient  depth  in  the 
Newbern  and  Beaufort  Canal,^  owned  by  a  corporation. 

Further  work  having  been  postponed  (Annual  Report,  Chief  of  Engi- 
neers, 1891,  page  161)  to  await  cession  or  sale  of  the  canal  to  the  United 
States,  no  further  appropriation  is  required  until  such  cession  or  sale 
is  made. 

During  the  fiscal  year  ending  June  30, 1892,  no  work  has  been  done, 
the  cession  of  the  canal  to  the  United  States  being  awaited  before  the 
improvement  is  resumed. 

July  1,  1891,  balanoe nnezpended $7,920.60 

Jane  SK),  1S92,  omoimt  expended  daring  fiscal  year 50.58 

Jaly  1,  1892,  balance  unexpended 7,870.02 

Joly  1, 1892,  ontstanding  Uabilitiea 1.00 

Jaly  1,  1892,  balance  ayailable 7,  869.02 

SAmonnt  (estimated)  reqaired  for  completion  of  existing  project 57, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Api>endix  L  11.) 

12.  Harbor  at  Beaufort^  North  Carolina. — ^When  its  improvement  by 
the  United  States  (begun  in  1836)  was  resumed  in  1881,  the  erosion  of 
Fort  Macon  and  of  Shackleford  Points,  and  widening  of  the  entrance 
between  them  caused  serious  shoaling  of  the  channel  on  and  inside  the 
bar,  across  which  there  was  then  a  mid-channel  depth  of  not  less  than 
15.3  feet  at  low  water. 

The  project  of  1881,  as  modified  in  1887  and  1891,  is  to  stop  the  ero- 
sion of  the  points  by  jetties  to  prevent  the  shoaling  of  the  channel  and 
harbor,  and  to  dredge  a  channel  100  feet  wide  and  7  feet  deep  at  mean 
low  water  from  the  bulkhead  channel  in  the  harbor  about  1,800  feet 
long  to  the  wharves  at  Beaufort  at  a  cost  estimated  in  1887  at  $163,000. 

To  June  30, 1891,  $123,673.34  had  beer  expended  upon  this  work. 

At  that  date  the  erosion  of  Fort  Macon  and  Shackleford  Points  had 
been  arrested,  and  a  cut  at  least  50  feet  wide  and  5  feet  deep  at  low 
water  had  been  dredged  from  the  bulkhead  channel  to  the  wharves  at 
Beaufort. 

With  the  amount  applied  to  the  improvement  during  the  fiscal  yeai 
ending  June  30, 1892,  9,989.22  cubic  yards  of  sand  has  been  dredged, 
making  a  cut  714  feet  long  and  35  to  100  feet  wide  between  the  bulkhead 
channel  and  the  wharves  at  Beaufort. 
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July  1, 1891,  balance  unexpended $16,459.51 

June  30,  1892,  amount  expended  during  fiscal  year 2,412.56 

July  1,  1892,  balance  unexpended 14^046.95 

July  1, 1892,  outstanding  liabiUtles $2,402.26 

July  1, 1892,  amount  covered  by  uncompleted  contracts 8, 670. 26 

11,073.52 

July  1, 1892, balance  ayailable - 2,974.43 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 974.43 

(  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  12.) 

13.  Inland  water  way  between  Beaufort  Harbor  a/nd  Ifew  River ^  North 
Carolina. — ^The  application  of  the  appropriations  has  been  restricted 
to  the  24  miles  in  Bogue  Sound  from  Beaufort  Harbor  to  Swansboro, 
because  that  is  the  more  important  part  of  the  route,  and  because  the 
other  part,  22  miles  long,  from  Swansboro  to  New  Uiver,  is  provided 
for  by  a  special  appropriation*. 

In  1888,  when  the  United  States  began  to  improve  the  channel 
through  Bogue  Sound  from  Beaufort  to  Swansboro,  there  were  several 
shoals  aggregating  upwards  of  4^  miles  in  length,  over  which  uot  more 
than  18  inches  could  be  carried  at  low  water;  elsewhere  the  channel 
was  not  less  than  3  feet  deep. 

The  project  of  1885  is  to  dredge  a  channel  100  feet  wide  and  3  feet 
deep  at  mean  low  water  through  the  shoals  at  an  estimated  cost  of 
$50,000. 

To  June  30, 1891,  $19,504.81  had  been  expended  upon  this  work. 

At  that  date  a  channel  40  to  00  feet  wide  and  3  to  4  feet  deep  at  low 
water  had  been  dredged  an  aggregate  length  of  15,529  feet,  leaving 
8,588  feet  still  to  be  dredged. 

With  the  amount  appUed  during  the  fiscal  year  ending  June  30, 
1892,  33,005.06  cubic  yards  of  material  in  the  aggregate  has  been 
dredged  from  the  channel  in  prolonging  a  cut  40  feet  wide,  3  to  4  feet 
deep,  4,840  feet  through  Sanders  Creek  Shoal;  in  prolonging  the  cut 
50  feet  wide  and  5  feet  deep,  458  feet  through  Sally  Bells  ShoaJ,  aud 
widening  it  to  100  feet  through  its  entire  length  of  938  feet,  and  in 
dredging  a  cut  2,800  feet  long,  40  feet  wide,  and  3  to  4  feet  deep  at 
mean  low  water  through  the  shoal  at  Broad  Creek,  thus  completing  a 
channel  not  less  than  40  feet  wide  and  3  feet  deep  at  mean  low  water 
through  all  the  shoals  between  Beaufort  and  Swansboro. 

July  1, 1891,  balance  unexpended $10,967.39 

June  30, 1992,  amount  expended  during  fiscal  year 9,056.29 

July  1,  1892,  balance  unexpended 1,911.10 

July  1,  1892,  outstanding fiabiUties 1,862.84 

July  1, 1892,  balance  available 48. 2^ 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.09 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,048.2^ 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000.  QfP 

<  Submitted  in  compliance  with  requirements  of  aections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  13.) 
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14.  Inland  water  way  between  Kew  Biver  and  Swansboro,  North  Ca/r- 
olina, — When  the  first  appropriation  was  made,  September  19, 1890,  for 
its  improvement,  the  crooked  and  intricate  bayou  which  this  water  way 
follows,  22  miles  through  the  marshes  between  the  mainland  and  outly- 
ing sand  banks,  had,  at  low  water,  a  minimum  depth  of  about  6  inches 
uxK>n  the  shoals  or  "divides'^  where  the  tides  meet  between  the  four 
inlets  to  it  from  the  ocean  and  varied  from  12  to  1,000  feet  in  width. 

The  project  of  1889  is  to  dredge  a  channel  40  feet  wide  and  4  feet 
deep  at  high  water  through  the  shoals  at  a  cost,  estimated  in  1891,  at 
$52,000. 

To  June  30, 1891,  $509.76  had  been  spent  in  surveying  the  shoals. 
At  that  date  the  work  of  improvement  had  not  been  commenced. 

During  the  fiscal  year  ending  June  30, 1892,  no  work  has  been  done, 
because  the  Wrightsville  and  Onslow  Navigation  Company  claims  to 
control  the  water  way  under  an  act  of  the  State  of  North  Carolina  of 
February  13, 1889.  (See  House  Ex.  Doc  No.  26,  Fifty-second  Congress, 
first  session;  reprinted  in  Api>endix  L  14.) 

Jolj  1, 1891,  balance  fmexi>ended $4,516.00 

June  90,  IS92,  amount  expended  during  fiscal  year 133.75 

July  1,  1892,  balance  unexpended 4,382.25 

i  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  14.) 

15.  New  Rivery  North  Carolina. — ^In  1886,  when  the  XJnited  States  be 
gan  to  improve  it,  there  was  a  long  and  tortuous  channel  50  feet  wide 
and  3  feet  deep  at  low  water  through  extensive  marshes  and  beds  of 
oyster  rock  just  within  the  inlet  from  the  ocean.  From  the  marshes  up 
23  miles  its  navigation  was  unimpeded  for  vessels  of  5  feet  draft,  and 
there  was  a  depth  of  about  4  feet  at  mean  low  water  through  the  chan- 
nel on  the  ocean  bar. 

The  project,  matured  in  1885,  is  to  dredge  a  straight  channel  150  feet 
wide  and  4  feet  deep  at  mean  low  water  1,210  feet  long  through  Wrights 
Idand,  and  5,710  feet  long  through  Cedar  Bush  Marsh,  and  avoid  the 
crooked  and  tortuous  natural  channel  through  the  marshes  and  beds  of 
oyster  rock,  at  an  estimated  cost  of  $40,000. 
To  June  30, 1891,  $19,688.03  had  been  expended  upon  this  work. 
At  that  date  a  straight  channel  had  been  dredged  through  Cedar 
Bush  Marsh  5,800  feet  long,  40  feet  wide  at  bottom  and  4  feet  deep, 
excepting  at  the  lower  end.  where  its  depth  was  3.1  feet,  and  1,210  feet 
long  through  Wrights  Island  to  the  depth  of  4  feet  at  mean  low  water, 
and  variable  widths  of  90, 100,  and  120  feet. 

To  June  30, 1892,  no  further  dredging  has  been  done,  and  the  cut  at 
Cedar  Bush  Marsh  has  shoaled  at  each  end  so  that  it  can  be  used  only 
by  vessels  of  very  light  draft. 

Jolyl,  1891,  balance  unexpended $8,343.04 

JuneSOy  1892,  amoont  expended  daring  fiscal  year 121. 19 

J^y  ly  1892,  balance  unexpended 8,221.85 

J^y  1, 1892,  outstanding  liabilities $2.00 

^'^y  1|  1892,  amount  coyered  by  uncompleted  contracts 6, 500. 00 

— ^— — ^—      6, 602. 00 

%  1, 1892,  balance  araUable 1,719.85 

^oimt  appropriated  by  act  approved  July  13,1892 5,000.00 

AiiioiQLt  available  for  fiscal  year  ending  June  30, 1893 6,719.86 


i 
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J  Amount  (estimated)  required  for  completion  of  existing  project $7, 000. 00 
SnbmittcMi  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  15.) 

16.  Iforth  East  {Cape  Fear)  River y  North  Carolina. — When  the  United 
%  States  began  to  improye  it  in  1890  it  was  easily  navigable  from  its 

mouth  up  48  miles  to  Bannerman's  Bridge,  and  its  channel  depth  was 
not  less  than  6  feet  at  low  water;  tor  the  next  40  miles  to  HallsTille  its 
depth  was  about  3  feet  at  ordinary  stages,  and  13  mUes  farther  to 
Komegay's  Bridge  its  depth  and  width  were  suited  only  to  i)ole  boats 
and  rafts;  everywhere  above  Bannerman's  Bridge  it  was  badly  ob- 
structed by  snags  and  by  overhanging  and  fallen  trees,  so  as  to  com- 
pletely block  navigation  at  all  ordinary  stages  of  water. 

The  project  of  1889  is  to  clear  the  channel  to  its  natural  depth  and 
to  good  width  for  small  light-draft  steamers  up  to  Hallsville,  and  for 
pole  boats  to  Komegay's  Bridge,  at  an  estimated  cost  of  $30,000. 

To  June  30, 1891,  $3,173.60  had  been  expended  upon  this  work. 

At  that  date  the  channel  to  its  natural  depth  and  a  width  of  40  feet 
had  been  cleared  merely  of  th')  worst  obstructions  to  a  high- water  navi- 
gation from  Bannerman's  Bridge  up  31^  miles  to  Chiuquax)in. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
33  logs  alid  snags  and  parts  of  an  old  steamboat,  scow,  and  boiler  were 
tsfcken  from  the  channel  near  the  mouth,  and  gauge  observations  kept 
at  seven  points. 

July  1, 1891,  balance  onexpended $1,866.40 

June  90, 18^  amount  expended  during  fiscal  year 674.61 

July  1, 1892,  balance  unexpended 1,191.79 

July  1,  1892,  outstanding  liabiUties 35.50 

July  1, 1892,  balance  ayailable 1,156.29 

Amount  appropriated  by  act  approved  July  13, 1892, 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6^156.29 

i  Amount  (estimated^  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  16.) 

17.  Black  Biver.  North  Carolina. — ^When  the  United  States  began  to 
improve  it  in  1887  the  channel,  from  the  mouth  24  miles  to  Point  Cas- 
well, was  fairly  cleared,  and  not  less  than  4  feet  deep  at  low  summer 
stage,  and  was  roughly  cleared  62  miles  farther  to  Lisbon,  with  a  least 
channel  depth  of  2|  feet  at  low  stage  in  the  10  miles  from  Point  Caswell 
to  Haws  Narrows;  thence  52  miles  to  Lisbon  the  depth  at  low  summer 
stage  was  18  inches  to  3  feet  on  the  shoals,  and  10  to  12  feet  in  the  pools. 

The  project  of  1885  is  to  apply  at  least  $10,000  to  removing  logs, 
snags,  and  overhanging  trees  from  the  bed  and  banks,  and  rounding 
off  a  few  of  the  sharpest  bends  from  its  confluence  with  the  Cape  Fear 
Biver  up  86  miles  to  Lisbon. 

To  June  30, 1891,  $2,997.40  had  been  expended  upon  this  work. 

At  that  date  navigation  was  unobstructed  from  the  mouth  34  miles  to 
Haws  Narrows,  excepting  a  few  trees  in  the  channel  and  leaning  from 
the  banks  in  the  6  miles  next  below  Point  Caswell,  and  between  it  and 
Haws  Narrows,  through  which  shoals  of  sand,  formed  by  logs,  reduced 
the  depth  to  18  inches.   In  the  next  14  miles  to  South  Biver  Narrows 
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navigation  was  not  obstructed,  but  thence  34  miles  to  Lisbon  was  badly 
obstructed  by  snags,  logs,  stumps,  and  overhanging  trees. 

Excepting  the  appropriation  by  act  of  July  13,  1892,  the  $3,000  ap- 
propriated August  5,  1886,  is  the  only  appropriation  made  for  this  im- 
provement, and  no  work  has  been  done  upon  the  river  since  Septem- 
ber, 1889. 

July  1,  1891,  balance  noexpended $5.93 

Jmie^y  1892y  amount  expended  during  fiscal  year 5.93 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

(See  Appendix  L  17.) 

18.  Gape  Fear  River,  Ifarth  Carolina,  above  Wilmington.  —When  the 
United  States  began  to  improve  it  in  1882  the  depth  of  water  was 
always  ample  and  navigation  unimpeded  by  shoals  from  Wilmington 
49  miles  up  to  Hungry  Neck;  thence  66  miles  to  Fayetteville  there  were 
many  shoals  on  wWch  the  water  was  not  more  than  12  to  14  inches 
deep  during  the  low  stage;  from  Indian  Wells  Landing,  37  miles  above 
Wilmington,  78  miles  to  Fayetteville  the  river  was  ba£y  obstructed  by 
snags,  logs,  and  overhanging  trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  secure  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington  73  miles  to  Eliza- 
bethtown,  and  of  3  feet  thence  42  miles  to  Fayettevillej  by  removing 
snags  and  rock  from  the  bed  and  overhanging  trees  from  the  banks,  by 
contracting  the  channel  by  jetties  on  the  shoals,  and  by  a  little  dredging 
at  a  bar  of  clay,  at  an  estimated  cost  of  $472,700. 

To  June  30, 1891,  $94,350.43  had  been  expeiided  upon  this  work. 

At  that  date  a  channel  100  feet  wide  was  fairly  cleared  from  Wil- 
mington 73  miles  to  Elizabethtown,  and  80  feet  wide  42  miles  farther 
to  Fayetteville.  The  least  channel  depth  during  the  entire  year  was 
4  feet  fi'om  Wilmington  46  miles  to  Kellys  Cove,  3  feet  thence  27  miles 
to  Elizabethtown,  and  2  feet  42  miles  farther  to  Fayetteville. 

With  the  amount,  $5,520.93,  applied  during  the  fiscal  year  ending 
June  30, 1892,  the  worst  snags  were  taken  from  the  channel  in  the  22 
miles  next  below  and  26  miles  next  above  Elizabethtown;  793  linear 
feet  of  brush  and  stone  jetties  were  built  in  the  12 J  miles  next  below 
Fayetteville;  the  shoal  at  Elizabethtown  was  surveyed  and  the  con- 
struction of  jetties  upon  it  commenced. 

July  1,  1891,  balance  nnexpended $10,070.92 

Jnne  30, 1S92,  amount  expended  during  fiscal  year 5,520.93 

July  1,  lS92j  balance  unexpended... 4,549.99 

July  1,  1892,  outstanding  liabilities 530.30 

July  1,  1892,  balance  available 4,019.69 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 19, 019. 69 

i  Amount  (estimated)  required  for  completion  of  existing  project 158, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  18.) 

19.  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington. — ^The 
United  States  began  to  improve  the  river  between  the  bar  and  Wil- 
mington in  1829  and  the  channel  on  the  bar  in  1853.  In  1829  the  river 
was  80  obstructed  t^at  vessels  drawing  more  than  10  feet  were  obliged 
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to  anchor  14  miles  below  Wilmiugton  and  discharge  a  part  of  their  car- 
goes into  lighters.  In  1853,  at  low  water  on  the  bar,  the  least  mid- 
channel  depth  was  7  feet  in  the  western  channel,  7^  feet  in  the  eastern 
channel,  and  8  feet  at  l^ew  Inlet,  7  miles  above  the  mouth. 

The  original  project  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  water  team  Brunswick  Biver  and  from  Fishing 
and  Bodmans  creek. 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  firom  New  Inlet,  by  building  a  jetty  at  Federtd  Point,  and  by 
closing  two  small  breaches  in  Zekes  Island. 

The  project  of  1870  was  to  deepen  the  bar  channel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  the  ultimate  closure 
of  New  Inlet  in  view. 

The  project  of  1873,  to  deepen  the  channel  through  the  bar,  added  to 
that  of  1870,  to  dredge  in  the  Baldhead  (eastern)  Channel,  to  extend 
across  Zekes  Island  and  beyond  it  into  the  river,  the  dam  then  being 
built  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  commencing  with  the  building  of  a  jetty  from  Federsd 
Point. 

The  project  of  1874  was  "to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington"  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  ShosI  below  New  Inlet  and  through  three  other  shosJs  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  2|  miles  in  length  through 
Horseshoe  Shoal,  and  through  eight  other  shoals  above  it,  270  feet 
wide  and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smith- 
ville  (Southport)  to  Wilmington. 

The  project  of  1891  was  to  secure  a  channel  20  feet  deep  from  Wil- 
mington to  the  bar,  by  dredging  a  cut  270  feet  wide  and  20  feet  deep  at 
mean  low  water  an  aggregate  length  of  17.2  miles  through  ten  shoals, 
and  to  increase  the  depth  in  the  channel  on  the  bar  to  20  feet  at  mean 
low  water,  and  secure  it  by  the  possible  construction  of  stone  jetties  at 
an  estimated  aggregate  cost  of  $1,800,000. 

The  present  project,  of  June  9, 1892,  is  to  obtain  with  the  United 
States  suction  dredge  Woodbury  as  great  a  depth  as  practicable,  not  to 
exceed  18  feet  at  mean  low  water,  in  the  channel  on  the  bar,  and  to  dredge 
a  channel  18  feet  deep  at  mean  low  water  through  the  shoals,  thence  to 
Wilmington,  and  as  wide  as  the  funds  available  in  the  next  two  year 
will  permit,  it  being  left  to  the  experience  of  the  next  few  years  to 
decide  whether  it  be  necessary  or  expedient  to  work  for  a  greater  depth* 

To  June  30,  1891,  $2,519,035.46  had  been  expended  upon  this  work. 

At  that  date  New  Inlet  had  been  closed  and  a  continuous  stone  dam 
3.3  miles  in  length  had  been  completed,  extending  across  the  inlet, 
Zekes  Island,  and  the  breaches  between  Zekes  and  Smiths  islands; 
crossing  the  bar,  there  was  a  tortuous  channel  having  a  minimum  depth 
of  17  feet  at  mean  low  water;  thence  there  was  a  channel  16  feet  deep^ 
at  mean  low  water  and  233  to  270  feet  wide  through  all  the  shoals  to^ 
Wilmington;  at  the  shoal  at  Wilmington  a  cut  2,100  feet  in  length  bad.^ 
been  dredged  to  the  width  of  270  feet  and  depth  of  20  feet  at  mean  lov — 
water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892^^ 
a  channel  has  been  completed  20  feet  deep  at  mean  low  water,  270  feetss' 
wide  and  3,200  in  length,  through  Wilmington  Shoal ;  to  the  same  depth^ 
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148  feet  wide  and  9,800  feet  long,  through  Alligator  Greek  Shoal,  and 
37  to  74  feet  wide  and  7.700  feet  long  through  Brunswick  Eiver  Shoal; 
and  a  channel  40  to  80  leet  wide  and  18  feet  deep  at  mean  low  water 
has  been  dredged,  where  shoaling  had  occurred,  1,649  feet  long  at  Kew 
Snows  Marsh  Channel.  The  ITnited  States  suction  dredge  Woodbury  has 
also  dredged  87,915  cubic  yards  of  material  from  the  channel  on  the 
bar  and  redredged  62,730  cubic  yards  from  New  Snows  Marsh  Channel. 
June  30, 1892,  the  channel  across  the  bar  is  somewhat  straighter  than 
one  year  ago  and  has  a  minimum  depth  of  17  feet  at  mean  low  water; 
thence  to  Wilmington  the  channel  is  16  feet  deep  at  mean  low  water 
through  all  the  shoals  excepting  Lilliput  Shoal,  where  for  a  distance  of 
300  feet  the  minimum  depth  is  15  feet.  The  16-foot  channel  is  270  feet 
wide,  excepting  at  Snows  Marsh,  where  it  is  diminished  by  shoaling  to 
a  width  of  about  40  feet. 

Jnly  1,  1891,  balance  nnexpended $128,112.62 

JnneSK)^  1892,  amount  expended  during  fiscal  year 91,762.39 

Jnly  1,  1892,  balance  unexpended 36,350.23 

July  1,1892,  outstanding  liabilities $19,950.52 

July  1, 1892,  amount  covered  by  uncompleted  contracts 764. 64 

20, 715. 16 

July  1, 1892,  balance  available 15,635.07 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 215, 635. 07 

{Amount  (estimated)  required  for  completion  of  existing  project 101, 392. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  19.) 

J30,  Lockwoods  Folly  Biver^N'orth  Carolina. — When  the  United  States 
began  this  improvement,  in  1892,  the  depth  at  low  water  was  6J  feet  in 
the  shifting  channel  on  its  ocean  bar,  within  which  the  depth  was  5  to 
\2  feet  for  1^  imles  to  an  expanse  of  mud  flats  and  beds  of  oyster  rock, 
over  which  for  IJ  miles  the  river  flowed  with  a  width  of  one-fourth  to 
three-fourthsof  a  mile,  and  a  depth  of  less  than  1  foot  at  mean  low  water. 
it  little  above  these  flats  was  a  shoal  300  feet  long,  apon  which  at  mean 
low  water  the  depth  was  3^  feet;  thence  to  Lockwoods  Folly  Bridge,  25 
miles  above  the  month,  it  was  nowhere  less  than  5  feet  and  the  width 
70  to  200  feet. 

The  project  of  1887  is  to  dredge  a  chaiiiie]  100  feet  wide  and  7  feet 
deep  at  low  water  through  the  mud  flats  and  beds  of  oyster  rock  and 
tlie  shoal  above,  at  a  cost  estimated  in  1892  at  $60,000. 
To  June  30, 1891,  $19.81  had  been  expended. 

At  that  date  the  bar  had  been  surveyed,  but  dredging  had  not  been 
<9ommenced. 

With  the  amount,  $4,944.51,  applied  during  the  fiscal  year  ending 
^Tiine  30, 1892,  a  cut  40  feet  wide  and  5  feet  deep  at  mean  low  water  was 
d.:redged  2,530  feet  in  length,  about  one- third  of  the  distance  through 
t:;lLe  mud  flats  and  beds  of  oyster  rock. 

Jxxly  1, 1891,  balance  nnexpended $4,980.19 

J  vuiA  30, 1892,  amount  expended  daring  fiscal  year 4,944.51 

^^ily  1,1892,  balance  nnexpended 35.68 

Ajnonnt  appropriated  by  act  approved  July  13,  1892 3,000.00 

-^^^noont  avaaable  for  fiscal  year  ending  June  30,  1893 3, 035.68 


\ 
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(  Amount  (estimated  in  1887)  required  for  completion  of  existing  project.  $32, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  20.) 

J^l.  Yadkin  Bivetj  N'orth  Carolina. — Its  improvement  is  restricted  to 
a  section  33  miles  m  length,  below  and  between  which  and  its  lower 
part,  called  the  Great  Pedee,  which  is  navigable  from  tide  water  to  near 
the  soutiiern  boundary  of  the  State,  there  intervenes  a  section  of  the 
river  111  miles  in  length  containing  many  shoals,  rapids,  and  &lls 
which  entirely  preclude  any  attempt  to  make  it  navigable. 

When  the  United  States  commenced  to  improve  the  section  64}  miles 
long  from  the  railroad  bridgcnear  Salisbury  to  the  foot  of  Bean  Shoal, 
its  navigation  was  completely  obstructed  by  rock  ledges,  fishing  and 
milldams,  and  numerous  shoals,  with  a  greatest  depth  of  1  foot  at 
ordinary  low  water  on  some  of  its  shoals  and  ledges.  The  estimated 
cost  of  the  improvement  was  (400,000. 

The  project  of  1879  was  to  secure  a  minimum  depth  of  2}  feet  at 
ordinary  stages  nine  months  annually  throughout  the  64}  miles. 

The  present  project,  of  1887,  is  to  secure  this  depth  for  a  distance  of 
33}  miles  only,  next  above  the  railroad  bridge  at  Salisbury,  at  an  esti- 
mated cost  of  $107,000. 

To  June  30, 1891,  $98,971.45  had  been  expended  upon  this  work.  At 
that  date  it  had  a  channel  40  to  70  feet  wide,  2}  feet  deep,  about  eight 
months  annually,  navigated  only  by  flat  and  pole  boats. 

With  the  amount  applied  during  the  fiscal  year  ending  Junei  30, 1892, 
392  linear  feet  of  dams  has  been  built  and  216  cubic  yards  of  stone 
raised  from  the  channel. 

July  1,  1891,  balance  unexpended $3,460.20 

June^,  189^,  amount  expended  during  fiscal  year 3,004.38 

July  1,  1892,  balance  unexpended 455.82 

July  1,  1892,  outstanding  liabilities 57.25 

July  1,  1892,  balance  available 398.57 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 386. 57 

(See  Appendix  L  21.) 

2^.  Harbor  at  Georgetown^  South  Carolina. — ^This  harbor  is  that  part 
of  the  Sampit  Eiver  immediately  within  the  bar  at  its  moutli  near  the 
head  of  Winyaw  Bay. 

When  the  United  States  began  to  improve  it  in  1884,  there  was  in 
the  channel  on  the  ocean  bar  at  the  mouth  of  the  bay  at  low  water, 
about  8f  feet  and  about  12  feet  at  high  water,  thence  up  the  bay  there 
was  a  depth  of  13  feet  to  the  bar  at  the  mouth  of  the  Sampit,  ux>on 
which  there  was  only  9  feet  at  ordinary  low  water. 

The  project  of  1881  is  to  dredge  a  channel  200  feet  wide  to  the  depth 
of  12  feet  at  ordinary  low  water  through  this  shoal  or  bar  to  permit 
vessels  to  reach  the  wharves  at  Georgetown. 

To  June  30,  1891,  $23,935.73  had  been  expended  upon  this  work. 

At  that  date  a  channel  12  feet  deep  had  been  dredged  entirely  through 
the  shoal  with  a  minimum  width  of  80  feet,  and  for  a  part  of  its  length 
of  100  feet. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  minimnm  width  of  the  12-foot  channel  has  been  increased  to  130 
feet 
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Jnljl,  1891,  balance  unexpended $8,56i.  27 

Jane  30, 1892, amoont  expended  daring  fiscal  year 8,189.39 

Jnly  1, 1892,  balance  onexpended 874.88 

Jnly  1, 1892,  outstanding  liabilities 16.00 

July  1, 1892,  balance  available 358.88 

Amount  appropriated  by  act  approved  July  13, 1892 12, 000. 00 

Amount  available  for  fiscal  year  ending  June  80^1893 12, 358. 88 

(See  Appendix  L  22.) 

23.  Winyaw  Bay^  South  Carolina. — ^When  the  United  States  began 
to  improve  it  in  1890,  there  was  at  mean  low  water  in  the  main  (south- 
erly) channel  on  its  ocean  bar  7  to  9  feet,  and  in  the  Bottle  (easterly) 
Channel  6  to  8  feet  of  water,  both  channels  being  changeable;  thence 
12  miles  to  the  head  of  the  bay  vessels  conld  draw  12  feet  at  lowest 
tides. 

The  project  of  1885,  as  approved  by  the  Board  of  Engineer  officers 
in  1888,  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the  depth 
of  water  in  Bottle  Channel  to  abont  15  feet  at  mean  low  water  by  build- 
ing to  the  height  of  6  feet  above  that  plane  a  jetty  fi*om  !North  Island 
10,700  feet  long,  and  a  jetty  from  South  Island  17,500  feet  long  across 
the  main  channel  to  the  15-foot  curve,  at  a  total  estimated  cost  of 
$22500,000. 

To  prevent  the  overflow  to  the  depth  of  about  1  foot  at  mean  high 
water  of  a  wide  expanse  of  marsh  on  the  southerly  side  of  the  entrance 
to  the  bay,  ensuing  from  the  degradation  of  about  3  miles  of  beach,  and 
hurtful  changes  of  the  tidal  regimen  of  the  bay,  a  dike  12,000  feet  in 
length  is  to  be  built,  at  an  estimated  cost  of  $35,280,  by  authority  from 
the  Chief  of  Engineers  of  May  10, 1892. 

To  June  30, 1891,  $32,836.88  had  been  expended  upon  this  work. 

At  that  date  the  necessary  plant  had  been  installed,  and  the  north 
jetty  and  its  two  branches  built  to  the  mean  water  line. 

Witiithe  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  north  jetty  has  been  built  to  a  distance  of  2,090  feet  from  the  mean 
water  Une  to  a  height  of  about  18  inches  above  mean  low  water,  but 
not  fieu*  enough  to  have  any  perceptible  effect  upon  the  channel  on  the 
bar;  and  871  tons  of  stone  have  been  placed  on  the  jetty  and  its 
branches  on  shore. 

Jnly  1, 1891,  bahmce  unexpended $191,758.81 

June  30, 18SK2,  amonnt  expended  daring  fiscal  year 125, 633.42 

Jnly  1,  1892,  balance  unexpended 66,125.39 

Jnly  1, 1892.  ontetanding  BabUities $34,351.18 

Jnly  1;  1892,  amonnt  coYered  by  uncompleted  oontraots  ....     16, 242. 20 

50, 593. 38 

Jnly  1, 1892,  balance  available 15,532.01 

Amount  appropriated  by  act  approved  July  13, 1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 115,532.01 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 181, 250. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  23.) 

24.  Removing  sunken  vessels  or  craft  obstructing  or  enda/ngering  nayv- 
gaiion. — ^Ihe  wreck  of  an  old  schooner  opposite  Swan  Point  in  Pamlico 
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Biver,  North  Carolina,  reported  in  March,  1891,  as  obstnicting  and  en- 
dangering navigation,  was  blown  up  and  removed  in  August,  1891. 

(See  Appendix  L  24.) 

IMPROVEMENT  OF  LUMBER  AND  WAOOAMAW  RIVERS,  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HAR- 
BORS IN  SOUTH  CAROLINA. 

Officer  in  charge.  Gap t.  Frederic  V.  Abbot,  Corps  of  Engineers; 
Division  Engineer,  Col.  William  P.  CraighiU,  Corps  of  Engineers. 

1.  Waccamaw  River  to  Waocamaw  Lake,  North  Carolina  and  South 
Carolina. — In  1880  this  river  was  navigable  for  boats  of  12  feet  drafb  at 
aU  stages  of  water  from  Greorgetown  23  miles  to  Bull  Creek,  and  at 
high  water  4  miles  farther  to  Buck's  lower  mUls;  thence  for  boats  of  7 
feet  draft  at  high  water  22  miles  farther  to  Conway;  thence  it  possessed 
an  obstructed  channel  for  boats  of  3  feet  draft  at  ordinary  winter  water 
68  miles  to  Beeves  Ferry;  thence  an  obstructed  channel  with  3  feet 
depth  at  high  water  30  nules  to  Lake  Waccamaw. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
and  80  feet  bottom  width  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamaw.  The  estimated  cost  is 
$138,400. 

The  work  of  the  year  has  been  snagging.  Tip  to  June  30,  1892, 
(77,900  has  been  spent,  giving  a  thoroughly  cleared  channel  with  100 
feet  least  width,  7  feet  deep  at  low  water  as  far  as  Conway,  and  40  feet 
width  and  3  feet  deep  68  miles  above  Conway. 

The  commerce  of  tiie  past  year  passing  over  this  river  amounts  to 
83,103  tons. 

July  1. 1891,  balance  unexpended $4,199.54 

June  SO,  1892, amount  expended  dnrinj(  fiscal  year 4,199.54 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 50, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  1.) 

2.  Lumber  River ^  North  Carolina  and  South  Carolina. — ^The  river  was 
obstructed  by  logs,  snags,  and  overhanging  trees,  and  in  places  by  sand 
bars.  It  was  crossed  by  a  number  of  bridges  without  draws.  The 
project  contemplates  the  removal  of  snags,  logs,  overhanging  trees, 
etc.,  for  70  miles  below  Lumberton,  at  an  estimated  cost  of  935,000. 
The  work  of  the  year  has  been  snagging.  The  bridges  have  been  pro- 
vided with  draw  spans  or  discontinued.  The  commerce  of  the  year 
amounts  to  6,800  tons.    Total  expenditures  to  June  30, 1892,  $9,503.38. 

July  V1891,  balance  unexpended $4,356.94 

June  30, 18SK2,  amount  expended  during  fiscal  year 3,860.32 

July  1, 1892.  balance  unexpended 496.62 

July  1, 1892,  outstanding  liabLlities 45. 00 

July  1, 1892,  balance  available 451.62 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5,451.62 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  2.) 
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3.  Little  Pedee  Biverj  South  Carolina, — This  river  was  mach  ob- 
stracted  by  snags  and  overhanging  trees,  and  in  places  was  subdivided 
into  several  branches.  The  project  contemplates  providing  for  steam- 
boat navigation  to  Lnmber  Biver  and  pole-boat  navigation  to  Little 
Rock.  The  estimated  cost  is  $50,000.  The  work  of  the  year  has  been 
snagging.  This  year's  commerce  amounts  to  7,115  tons.  Total  expend- 
itures to  June  30, 1892,  $9,692.88. 

July  1, 189Vl>alanoe  nnexpended $2,861.59 

JnoeSK),  1892,  amount  expended  dnrinji:  fiscal  year 2,654.47 

July  ly  1892,  balance  nnexpended 307.12 

Jnly  1, 1892, ontstanding  liabiUties 40.00 

Jnly  1, 1892,  balance  available 267.12 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 267. 12 

C  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  3.) 

4.  Great  Pedee  Biver^  South  Carolina. — ^The  river  was  dangerously 
obstructed  by  snags  and  logs.  The  project  provides  for  thoroughly 
cleared  9-foot  navigation  52  miles  to  Smith  Mills,  and  3^-foot  naviga- 
tion to  Gheraw,  172  miles  above  the  mouth,  at  all  stages  of  water,  at  an 
estimated  cost  of  $117,000.  The  work  of  the  year  has  been  snagging. 
This  year's  commerce  amounts  to  92,471  tons.  Total  expenditures  to 
June  30, 1892,  $75,642.61. 

July  1,  1891,  balance  unexpended $9,460.98 

June  SK),  1892,  amount  expended  during  fiscal  year 6,603.59 

July  1,  1892,  balance  unexpended 8,857.89 

July  1,  1892,  outstanding  liabilities 610.82 

July  1,  1892,  balance  ayailable 3,247.07 

Amount  appropriated  by  act  approved  July  13;  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 13, 247. 07 

( Amount  (estimated)  required  for  completion  of  existing  project 27, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

5.  Clark  Biver ^  South  Carolina. — ^This  river  forms  the  southern  moutb 
of  Lynch  River.  Its  upper  end  was  entirely  choked  by  driftwood  and 
Men  trees.  The  project  provides  for  closing  the  northern  mouth  of 
Lynch  River  and  snagging  Clark  River.  The  estimate  cost  is  $7,500, 
The  work  of  the  year  has  been  snagging.  QWiis  year's  commerce 
amonnts  to  6,586  tons.    Total  expenditures  to  June  30,  1892,  $5,000. 

J'^yl,lS91,  balance  nnexpended $2,261.68 

Me  30, 1892,  amount  expended  during  fiscal  year 2,261.68 

^onnt  appropriated  by  act  approved  Jnly  13, 1892 2, 500. 00 

(See  Appendix  M  5.) 

^.  Mingo  Creeky  South  Carolina, — ^This  stream  was  much  obstructed 
^y  snags  and  overhanging  trees.  The  project  provides  for  removing 
ODBtroctions  from  the  mouth  to  Williams  Landing  for  steamboat  navi- 
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faction  and  above  for  pole-boat  navigation.  The  estimated  cost  is 
17,000.  The  work  of  the  year  has  been  snagging.  This  year's  com- 
merce amounts  to  55,280  tons.  Total  expenditures  to  June  30, 1892, 
$9,484.87. 

July  L  1891,  balance  unexpended $3,077.67 

June  90, 1892,  amount  expended  during  fiscal  year 2,562.54 

July  1, 1892,  balance  unexpended 515.13 

July  1, 1892,  outstanding  liabilities 69.00 

July  1, 1892,  balance  available 446.13 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3,446.13 

(  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  6.) 

7.  Santee  Bivevy  South  Carolina. — ^This  river  was  obstructed  by 
sunken  logs  and  snags.  The  bar  was  narrow,  crooked,  and  shifting, 
with  only  about  4  feet  depth  at  low  tide.  The  project  provides  for 
leaving  the  Mosquito  Creek  Canal,  which  has  been  completed  for  about 
$100,000  as  a  lumber  route,  and  for  a  new  cut  between  Estherville  and 
Minim  Creek  at  an  estimated  cost  of  $250,000,  and  for  completely 
snagging  the  Santee  River  itself  at  a  cost  of  $  100,000.  During  the 
past  year  the  flood  gate  in  the  Mosquito  Creek  Canal  was  completed. 
Dredging  on  the  new  canal  continued,  and  the  rice  drainage  injured  by 
this  cut  has  been  restored,  as  required  by  the  right  of  way.  Up  to 
June  30,  1892,  $113,340.51  has  been  spent  in  giving  a  passage  30  feet 
wide  and  5  feet  deep  at  high  water  from  Santee  River  to  Winyah  Bay, 
in  building  a  drawbridge  over  Mosquito  Creek,  and  in  replacing  dam- 
aged rice  drainage.    This  year's  commerce  amounts  to  110,523  tons. 

July  1, 1891,  balance  unexpended $26,890.88 

June  30, 1892,  amount  expended  during  fiscal  year 10,481.39 

July  1, 1892,  balance  unexpended 16,409.49 

July  1, 1892,  outstanding  liabilities 1,115.02 

July  1, 1892,  balance  avaUable 15,294.47 

Amount  appropriated  by  act  approved  July  13, 1892 30,000.00 

Amount  ayaUable  for  fiscal  year  ending  June*  30, 1893 45, 294. 47 

(  Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  7.) 

8.  Wateree  River ^  South  Carolina, — ^This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth  67  miles  to  Camden.  It  was  much 
obstructed  by  snags  and  by  two  railroad  bridges  without  drawB.  The 
project  provides  for  4-foot  steamboat  navigation  to  Camden.  Total 
expenditures  to  June  30,  1892,  $53,177.23. 

The  appropriation  of  September  19, 1890,  completes  the  original  esti- 
mated cost,  and  for  this  sum  the  river  has  been  put  into  a  satisfactory 
condition.  The  engineer  in  charge  reports  that  an  annual  appropria- 
tion of  $6,500  is  needed  for  maintenance.  This  year's  commerce 
amounts  to  2^244  tons. 
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Jnlj  1,  1891,  balance  unexpended $13,640.39 

June  30, 1892,  amoont  expended  daring  fisoal  year 6,817.62 

Jolyl,  1882,  balance  unexpended 6,822.77 

July  1,  1892,  outstanding  Uabilitiea 462.64 

July  1,1892,  balance  available 6,360.13 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8,860. 13 

(See  Apx>endix  M  8.) 

P.  Ocngaree  River y  South  Carolina. — This  river  bad  a  low- water  depth 
of  from  3  to  4  feet  fi'om  its  mouth  48  miles  to  the  railroad  bridge  'at 
Columbia,  theuce  1  foot  low- water  depth  2  miles  farther.  The  lower  47 
miles  from  Grauby  to  the  mouth  was  blocked  by  snags,  and  a  railroad 
bridge  without  a  draw.  The  3  miles  above  Granby  was  impassable, 
being  rapids.  The  project  provides  for  4-foot  navigation  below  Granby 
and  a  cleared  channel  through  the  rapids  above.  The  work  of  the  year 
has  been  snagging.  Twenty  thousand  dollars  has  been  spent  to  June 
30, 1892,  giving  4-foot  navigation  to  Granby.  This  year's  commerce 
amounts  to  3,686  tons. 

July  1, 1891,  balance  unexpended $2,575.19 

June  30, 1892,  amount  expended  during  fisoal  year 2,575.19 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

C  Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  9.) 

10,  Charleston  Harbor j  South  Carolina. — ^The  work  in  progress  since 

1878  comprises  two  jetties  of  riprap  with  a  mattress  hearting  wherever 

deemed  advantageons,  resting  npon  a  mattress  of  logs  and  brush.    The ' 

jetties  spring  from  Sullivan  and  Morris  islands  and  converge  on  curves 

80  as  to  cross  the  bar  on  parallel  lines  about  2,900  feet  apart;    They 

are  to  establish  and  maintain  a  channel  across  the  bar  not  less  than  21 

feet  deep  at  low  water,  where  heretofore  the  low- water  depth  has  not 

exceeded  12  feet.    Estimated  cost  for  jetties  up  to  low  water  $4,380,500 ; 

up  to  3  feet  above  mean  low  water  $5,334,500,    Work  continued  under 

the  contracts  of  Jacob  Friday,  and  by  hired  labor.    The  contractor 

deposited  54, 686  tons  of  stone  at  a  cost  to  the  United  States  of 

1114,990.89;  by  hired  labor  53,641  tons  of  stone  were  deposited  at  a 

cost  to  the  United  States  of  $91,420.60.    The  cost  per  ton  by  contract 

▼as  40  cents  greater  than  by  hired  labor. 

Dredging  began  with  the  Government  dredge^  and  101,169  cubic  yards 
of  sand  were  removed  between  the  1st  of  August  and  the  middle  of  Feb- 
ruary at  a  cost  of  11^  cents  per  yard.    Dred<»iug  was  then  suspended 
to  pat  in  a  larger  boiler,  and  at  the  close  of  the  fiscal  year  the  vessel 
was  about  ready  to  sail  from  New  York  and  resume  work. 
IJo  settlement  of  the  jetties  has  occurred  during  the  year. 
About  1  mile  of  the  south  jetty  and  three-fourths  of  a  mile  of  the 
north  jetty  have  bieen  raised  to  high  water  during  the  year,  and  some 
work  below  water  has  been  done. 

About  1,200  feet  of  breakwater  has  been  built  along  the  Mount 
Pleasant  shore. 

The  annual  survey  shows  marked  deepening  between  the  jetties  and 
for  some  distance  beyond  their  outer  ends  with  a  narrow  shoal  crossed 
by  a  narrow  orooked  12-foot  break  outside.    There  is  now  but  a  few 
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hundred  feet  between  15  feet  of  water  at  low  tide  inside  and  out.    Total 
expenditmes  to  June  30, 1892,  $2,185,814.36. 

July  1,  1891,  balance  nnexpeoded $308,052.39 

Jnne  30,  1892,  amount  expended  dnring  fiscal  year 291,366.75 

July  1, 1892,  balance  unexpended 16,685.64 

July  1, 1892,  outBtanding  Uabilities 4,206.00 

July  1, 1892,  balance  available 12,480.64 

Amount  appropriated  by  aot  approTed  July  13, 1892 225, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 237, 480. 64 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 953, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<      1894 750,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

t     harbor  acts  of  1866  and  1867. 

(See  Apx>endix  M  10.) 

11.  Ashley  River j  South  Carolina^ — ^The  plan  of  improvement  com- 
prised the  removal  of  a  shoal  about  8  miles  above  the  city  of  Charleston, 
S.  C,  where  there  was  only  9  feet  of  water  at  low  tide,  and  another  just 
below  the  Wando  Phosphate  Works  where  there  was  only  6  feet.  Low- 
water  depths  of  from  10  to  11  feet  with  widths  of  from  100  feet  to  200 
feet  have  been  obtained,  and  a  balance  is  left  for  maintenance.  This 
year's  commerce  amounts  to  415,800  tons.  Total  expenditures  to  June 
30,  1892,  $4,673.66. 

July  1, 1891,  balance  unexpended $826.34 

July  1, 1892,  balance  unexpended 826.34 

(See  Appendix  M  11.) 

1^.  Wappoo  Cut,  South  Carolina. — The  project  provides  for  a  channel 
60  feet  wide  and  o  feet  deep  at  low  water  between  Ashley  and  Stono 
rivers.  There  is  now  a  narrow  6-foot  channel  all  the  way  through. 
This  year's  commerce  amounts  to  140,000  tons.  Total  expenditures  to 
Juno  30, 1892,  $40,416.77. 

July  1, 1891,  balance  unexpended $2,586.23 

June  30, 1892,  amount  expended  during  fiscal  year 3.00 

July  1,  1892,  balance  unexpended 2,583.23 

Amount  appropriated  by  act  approved  July  13,1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 583. 2^ 


(  Amount  (estimated)  required  for  completion  of  existing  prelect 35, 000. 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  12.) 

13.  JEdisto  River,  South  Carolina, — ^The  river  was  much  obstmcte^S 
by  snags  and  shoals.    The  project  provides  for  a  channel  for  rafts  anc^ 
flatboats  fi'om  the  sea,  260  miles,  to  Ouignard  Landing  on  the  Soutl 
Fork  at  an  estimated  cost  of  $33,385.    The  work  of  the  year  has 
snagging.    This  year's  commerce  amounts  to  132,580  tons.    Total 
penditures  to  June  30, 1892,  $25,827.74. 

July  1,  1891,  balance  unexpended $4,193. 

June  30, 18SK2,  amount  expended  during  fiscal  year 4,020. 


July  1, 1892,  balance  unexpended 172. 

Amount  appropriated  by  act  approved  July  13, 1892 7, 3b5. 


AnMont  available  for  fiscal  year  ending  June  SO,  1893 •••••••.  ••..      7,657. 

(See  Appendix  M  13.) 


RIVEB  AND  HARBOR  IMPROVEMENTS.  175 

14.  SdOcdhatchie  Biverj  South  Carolina. — ^The  river  wa43  mnch  ob- 
structed by  snags.  The  project  provides  for  a  continuous  fiatboat 
channel  from  5  nSles  above  Toby  Bluff  to  Hickory  Hill  at  an  estimated 
cost  of  $18,000.  This  year's  commerce  has  amounted  to  13,300  tons. 
The  last  appropriation  completes  the  estimated  cost  and  no  further 
funds  will  be  required,  the  improvement  being  completed  and  a  sufA- 
cient  balance  being  left  for  maintenance.  Tot^  expenditures  to  June 
30, 1892,  (13,482.93. 

Jnly  1,  1891,  balance  unexpended 4,524.80 

Jnne^;  1892,  amonnt  expended  daring  fiscal  year 7.73 

July  1^  1892,  balance  unexpended 4,617.07 

(See  Appendix  M  14.) 

15.  Beaufort  River ^  South  Carolina, — ^The  portion  to  be  improved  is 
near  Goosaw  Biver,  where  there  was  only  about  4  feet  depth  at  low 
water  for  a  short  distance.  A  through  channel  7  feet  deep  has  been 
provided  by  dredging  as  projected.  The  estimated  cost  is  $25,000. 
The  total  expenditures  to  June  30,  1892,  have  been  $9,684.95.  The 
amount  appropriated  will  be  suf&cient  to  give  the  channel  the  requisite 
width.    This  year's  commerce  amounts  to  202,235  tons. 

July  1, 1S91,  balance  unexpended $11,896.83 

Jane  30,  1892,  amonnt  expended  during  fiscal  year.... 8,981.78 

Jnly  1,1892,  balance  unexpended 2,915.06 

Amount  appropriated  by  act  approved  July  13, 1892 12,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 415.05 

(See  Appendix  M  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— ^Three  wrecks  in  the  upper  branches  of  the  Cooper  River  were 
examined  in  June,  1892,  and  their  removal  was  authorized  by  the  Sec- 
retary of  War. 

(See  Appendix  M  16.) 

XMPBOYEMENT  OF  OEBTAIN  BIYEBS  AND  HABBOBS  IN  GEOBGIA,  AND 
OF  OUMBEBLAND  SOUND,  GEOBaiA  AND  FLOBIDA. 

Officer  in  charge,  Oapt.  O.  M.  Carter,  Corps  of  Engineers,  with  Lieut 
rtlionias  H.  Eees,  Corps  of  Engineers,  under  his  immediate  orders; 
XDivision  Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers. 

I.  Savannah  Harbor  j  Georgia. — The  plan  of  improvement  under  which 
o^ierations  have  been  carried  on  in  Savannah  Harbor  during  the  last 
j^Kjacal  year  was  approved  by  the  Secretary  of  War  on  July  22,  1890. 
e  project  contemplates  the  establishment  of  a  navigable  channel  26 
^eet  deep  at  mean  high  water  between  the  city  of  Savannah  and  Tybee 
~s.  The  mean  rise  and  fall  of  tides  varies  firom  about  7  feet  at  Fort 
i  to  about  6  feet  in  front  of  the  city  wharves. 
The  estimated  cost  of  the  improvement  is  $3,500,000. 
In  1873,  prior  to  improvement,  the  channel  was  in  places  not  more 
n  9  feet  deep  at  mean  low  water,  and  the  usual  high- water  draft  of 
'^  cssels  was  not  more  than  14.5  feet. 

Prior  to  July  1, 1891,  there  had  been  placed  in  the  work,  under  the 

'X>:resent  project,  72,178.84  square  yards  of  log  and  brush  mattresses, 

^•7,294.82  cubic  yards  of  stone,  2,339  piles,  and  25,826.57  cubic  yards  of 

^^rosh  fascines ;  and  there  had  been  removed  from  the  channel^  by  dredg- 

"^g,  396^44.66  cubic  yards  of  materiaL 
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Daring  the  fiscal  year  jast  closed  683.77  cubic  yards  of  stone  has 
been  used  in  the  oyster  bed  training  wall.  In  the  pile  and  brash  work, 
forming  the  training  walls  below  Spirit  Island  and  the  spur  dams  pro- 
tecting the  banks  at  Elba  Island  and  Jones  Island  there  have  been  used 
934  piles,  28,969.01  cubic  yards  of  brush  fascines,  and  1,604.46  cubic 
yards  of  stone.  There  were  also  driven  44  clusters  of  piles  at  the  ends 
of  the  Jones  Island  and  Elba  Island  spur  dams. 

Between  the  Ocean  Steamship  Company's  wharves  and  Tybee  Knoll 
36,170.5  cubic  yards  of  material  have  been  removed  by  dredging.  The 
expenditures  during  the  year  amounted  to  $133,322.39. 

The  total  amount  expended  under  the  present  project  to  June  30, 1892, 
including  all  outstanding  liabilities,  is  $346,377.80. 

There  is  now  a  navigable  channel  from  the  city  to  the  sea  with  a  least 
mean  low- water  depth  of  14  feet,  a  gain  of  about  5  feet  since  the  work 
was  begun. 

The  real  gain  in  navigable  depth  is  somewhat  greater  than  hereshown, 
and  vessels  of  from  20  to  21  feet  draft  now  go  from  the  city  to  the  sea 
on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvements 
already  executed,  is  25  per  cent,  which  effects  an  annual  saving  is 
freights  alone  of  more  than  the  total  sum  of  money  expended  by  the 
United  States  ux>on  the  harbor  within  the  last  25  years. 

Jnly  1. 1891,  balance  unexpended $141, 886.  U 

JnneSO,  1892,  amount  expended  daring  fiscal  year 133,322.39 

Jnly  1, 1892,  balance  unexpended 8,563.75 

July  1, 1892,  outstanding  liabilities 906.50 

July  1,1892,  balance  available 7,657.25 

Amount  appropriated  by  act  approved  July  13,  1892 318, 750. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 826, 407.25 


Amount  (estimated)  required  for  completion  of  existing  project 2, 831, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1894 1,000,000.00 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  ]N^  1.) 

2.  Savannah  River ^  Oeargia. — The  present  project  for  the  improve^ 
inent  of  this  river  was  adopted  in  1890,  the  object  being  to  secure  a> 
low-water  steamboat  channel  not  less  than  5  feet  in  depth  between  the 
cities  of  Augusta  and  Savannah,  Ga. 

The  estimated  cost  of  the  improvement  is  $332,000.  Prior  to  improve- 
ment navigation  was  much  impeded  by  logs,  snags,  piles,  and  other 
obstructions.  The  depth  at  summer  low  water  over  some  of  the  shoals 
did  not  exceed  2  or  3  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 1891^ 
includingall  outstanding  liabilities,  was  $7,411.24,  and  resulted  in  remov^- 
ing  354  snags,  stumps,  and  logs  and  3,443  overhanging  trees  trom  the 
most  troublesome  places  throughout  the  whole  extent  of  the  riven 
Five  trees  were  swung  to  bank  and  24  logs  were  cut  up  on  bank. 

The  expenditures  during  the  year  ending  June  30, 1892,  including  all 
outstanding  liabilities,  amounted  to  $16,605.51. 

Seven  spur  dams  were  constructed  for  the  protection  of  caving  bankB 
below  the  city  of  Augusta,  and  some  of  the  old  dams  were  repaired. 
There  were  placed  in  the  work  4|861.40  cubic  yards  of  brush  fasoiuefi 
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and  3,352.47  cabic  yards  of  stone.    The  increased  depth  of  water  over 
the  shoals  near  Augusta  has  been  maintained. 

July  1, 1S91,  balance  unexpended $17,608.67 

June  30,  lS92y  amount  expended  during  fisotU  year...; 16,665.61 

July  1, 1892,  balance  unexpended 943. 16 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amount  arailable  for  fiaoal  year  ending  June  30, 1893 35, 943. 16 

(  Amount  (estimated)  required  for  completion  of  existing  project 272, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  I^  2.) 

5.  Darien  Harbor ,  Georgia. — ^The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Darien  Harbor  during  the  last  fiscal 
year  was  adopted  in  1885.  The  project  contemplates  the  establishment 
of  a  navigable  channel  12  feet  deep  at  mean  low  water  between  Darien 
and  Doboy.    The  mean  rise  and  fall  of  tide  is  about  6.5  feet. 

The  estimated  cost  of  the  improvement  is  $170,000. 

No  work  was  ever  done  under  the  existing  project  prior  to  the  fiscal 
year  ending  June  30, 1891,  during  which  the  total  amount  expended, 
including  all  outstanding  liabilities,  was  $4,870.49,  resulting  in  the 
removal  of  13,194.6  cubic  yards  of  material  from  the  worst  shoal  in  the 
harbor. 

The  expenditures  during  the  fiscal  year  just  closed,  including  all  out- 
standing liabilities,  amounted  to  $22,431.24,  and  resulted  in  the  removal 
by  dredging  of  73,445.6  cubic  yards  of  material  from  the  most  trouble- 
some shoals. 

July  1,  1891,  balance  unexpended $23,164.27 

JunedO,  189^,  amount  exjiended  during  fiscal  year 22,431.24 

July  1,  1892,  balance  unexpended 733.03 

July  1,  1892,  outstanding  liabilities 55.00 

July  1, 1892,  balance  avaUable 678.03 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 678. 03 

C  Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 

{Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  3.) 

i,  Altamaha  Eiver^  Georgia. — ^The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Altamaha  Eiver  during  the 
last  fiscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel  3 
feet  in  depth  at  ordinary  summer  low  water  between  Darien  and  the 
junction  of  the  Oconee  and  Ocmulgee  rivers. 

The  estimated  cost  of  the  improvement  is  $129,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low- water  depth  at  some  poitits  not  exceed- 
ing 2  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1891,  including  all  outstanding  liabUities,  was  $2,446.79,  and  resulted 
in  removing  many  of  the  most  dangerous  snags  and  overhanging  trees. 

Five  hundred  and  twenty-oae  snags  and  1,011  overhanging  trees  were 

BKa92 12 
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removed  dnring  the  fiscal  year  1892,  and  8  logs  were  cat  np.  At  Beards 
Bluff  1,231  linear  feet  of  wattled  pile  spur  dams  were  constmcted,  and 
the  old  training  wall  was  repaired. 

July  1, 1891,  balance  nnezpeDdied $1S,276.62 

June  30. 1892,  amount  expended  daring  fificalyear 6,135.96 

Jnly  1, 1892,  balance  nnexpended 7,140.66 

July  1, 1892,  outstanding  liabilitiea 286.36 

July  1, 1892,  balance  available 6,854.30 

Amount  appropriated  by  act  approved  July  13,1892 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 21, 854.30 

Amount  (estimated)  required  for  completion  of  existing  project 99, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api)endix  1^  4.) 

5.  Oconee  River^  Georgia. — ^The  plan  of  improvement  under  which 
operations  have  been  carried  on  npon  the  Oconee  Biver  doringthe  last 
fiscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
3  feet  in  depth  at  ordinary  snmmer  low  water  between  Milledgeville 
and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $171,000. 

Prior  to  improvement,  navigation  was  much  impeded  by  sand  bars, 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shosJs  there 
were  low- water  depths  of  not  more  than  2  feet.  Under  the  present  proj- 
ect, prior  to  July  1, 1891, 1,135  logs,  snags,  and  stumps,  and  146  over- 
hanging trees  were  removed ;  600  cubic  yards  of  stone  was  placed  in 
a  closing  dam  at  Pish  Trap  Cut;  19  piles  were  driven,  and  11  brush 
mats  sunk  at  Old  Boat  Yard,  in  constructing  contracting  works  at  thftt 
point. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1891,  including  all  outstanding  liabilities,  was  $8,120.31,  and  resulted 
in  so  improving  the  river  that  boats  now  run  at  a  sti^e  of  water  4  feet 
lower  than  before  improvements  were  begun. 

During  the  fiscal  year  just  closed  the  expenditures,  including  siU  out- 
standing liabilities,  amounted  to  $14,283.30.  There  were  removed 
from  the  channel  571  snags  and  stumps,  16,658  overhanging  trees,  and 
36G.5  cords  of  drift;  116  trees  were  girdled,  and  166  logs  were  cut  up. 

In  building  spur  dams  at  Old  Boat  Yard  13  snags  and  stumps  were 
removed,  661  linear  feet  of  brush  mattresses  was  sunk,  146  piles  were 
driven,  and  935  linear  feet  of  piling  was  wattled  with  x>oles.  A  new 
snagboat,  the  Satilla^  was  completed  October  3, 1891. 

Jnly  1, 1891, balance  unexpended $17,061.12 

June^,  189^,  amount  expended  daring  fiscal  year 14,283.30 

July  1, 1892,  balance  unexpended 2,797.82 

Amount  appropriated  by  act  approved  July  13,1892 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27,797.82 

i  Amount  (estimated)  required  fbr  completion  of  existing  project 121, 000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  If  6.) 

6.  Ocmulgee  River ^  Georgia, — ^The  plan  of  improvement  nnder  which 
operations  have  been  carried  on  upon  the  Ocmulgee  Biver  during  the 


►egun. 

mg  the  fiscal  year  just  closed  the  expenditures,  including  all  ont- 
ug  liabilities,  amounted  to  $15,629.88.  There  were  removed  from 
i^er  2,912  snags  and  stumps,  and  6,756  overhanging  trees;  19 
rere  girdled,  and  66  logs  were  cut  up  on  the  bank. 

1891,  balance  nnezpended $17,669.06 

y  1892,  amount  expended  during  fiscal  year 15,629.88 

1892,  balance  miezpended 2,039.18 

ft  appropriated  by  act  approyed  July  13;  1892 25,000.00 

ft  available  for  fiscal  year  ending  June  30, 1893 27, 039. 18 

nt  (estimated^  required  for  completion  of  existing  project 155, 000. 00 

itteid  in  compliance  with  requiremeots  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867. 

Appendix  ]N^  6.) 

'run^wick  Harbor^  Georgia. — ^The  plan  of  improvement  under 
operations  have  been  carried  on  in  Brunswick  Harbor  during  the 
seal  year  was  adopted  in  1880,  and  modified  and  enlarged  in  1886. 
project  contemplates  the  establishment  of  a  navigable  channel 
»  than  15  feet  deep  at  mean  low  water.  The  mean  rise  and  fall 
5  is  6.8  feet. 

cost  of  the  project  of  1880  was  estimated  at  $73,187.50,  and  as 
ed  in  1886  at  $190,000,  inclusive  of  appropriations  already  made. 
[$80,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
t  mean  low  water. 

Lng  the  fiscal  year  just  closed  there  was  removed  from  the  chan- 
dredging  49,324.3  cubic  yards  of  material, 
amount  expended  to  June  30, 1892,  including  all  outstanding 
ies,  is  $161,694.86,  and  has  resulted  in  securing  a  navigable  low- 
channel  not  less  than  13.6  feet  deep. 

1891,  balance  unexpended $14,832.39 

>y  18SK2,  amount  expended  during  fiscal  year 13,950.35 

1892,  balance  unexpended 882.04 

1892.  outstandinir  liabilities 76.90 
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of  a  navigable  channel  through  the  creek  7  feet  deep  at  mean  low  water. 
The  mean  rise  and  fall  of  tide  is  about  7.1  feet. 

The  estimated  cost  of  the  improvement  is  $38,590. 

Prior  to  improvement  the  low-water  depth  at  some  places  did  not 
exceed  3  feet. 

During  the  fiscal  year  just  closed  there  was  removed  from  the  outer 
shoal,  by  dredging,  13,000  cubic  yards  of  material. 

The  expenditures  during  the  year,  including  all  outstanding  liabili- 
ties, amounted  to  $3,559.79.  The  total  amount  expended  to  June  30, 
1892,  including  all  outstanding  liabilities,  is  $12,448.01,  and  has  resulted 
in  securing  a  navigable  channel  with  a  low-water  depth  of  not  less  than 
4.8  feet. 

Jnly  1, 1891,  balance  nnezpended $3,611.78 

June  30, 1892,  amount  expended  during  fiscal  year 3,659.79 

July  1,  1892,  balance  unexpended 51.99 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 551.99 

Amount  (estimated)  required  for  completion  of  existing  project 18, 590. 00 

Submitted  in  compliance  with  requirements  of  sections  2*of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  If  8.) 

9.  Cumberland  8ound^  Oeargia  wnd  Florida. — ^The  plan  of  improve- 
ment under  which  operations  have  been  carried  on  at  Cumberland 
Sound  during  the  last  fiscal  year  was  adopted  in  1879,  and  revised  in 
1891.  The  project  contemplates  the  establishment  of  a  navigable  chan- 
nel across  the  bar  19  feet  deep  at  mean  low  water.  The  mean  rise  and 
fall  of  tide  is  5.9  feet.  The  estimated  cost  of  the  improvement  is 
$2,079,500,  exclusive  of  work  done  prior  to  1891. 

Prior  to  improvement  the  low-water  depth  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. 

During  the  fiscal  year  just  closed  there  were  placed  in  the  north 
jetty  58,759.61  square  yards  of  brush  mattresses,  11,429.93  cubic  yards 
of  stone,  extending  the  foundation  course  5,146.5  feet.  The  total 
amount  expended  to  June  30, 1892,  including  all  outstanding  liabilities, 
is  $590,624.08. 

Jnly  1,  1891,  balance  unexpended $108,173.78 

Jnne  30,  1892,  amount  expended  daring  fiscal  year 106, 050. 69 

Jnly  1,  1892,  balance  unexpended 2,123.09 

Julyl,  1892,  outstanding  nabilitiea 247.17 

July  1,  1892,  balance  available 1,875.92 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 171, 875. 92 

Amount  (estimated)  required  for  completion  of  existing  project 1, 817, 500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  9.) 

10.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  wm- 
gation. — The  wrecks  of  the  steamers  Molton  and  St.  MatihewSj  in  Da- 
rien  Harbor,  and  of  a  large  unknown  vessel  in  Savannah  Harbor,  were, 
after  due  advertisement,  removed  by  contract  daring  the  year, 

(Bee  Appendix  N  10.) 


>vemeiiL,"  uut  wnetuer  or  not  uue  locality  ib  wort  ay  oi  im- 
Qt  to  the  extent  contemplated  by  the  act  would  depend  iTpon 
cost  and  the  probable  cost  of  maintenance.  These  conld  not 
mined  with  any  degree  of  accuracy  without  a  detailed  sur- 
a  tiiorough  investigation  of  the  tidal  conditions  in  the  locality, 
ews  of  the  local  officer  being  concurred  in  by  the  division  engi- 
by  me,  a  survey  was  ordered  and  made,  and  report  thereon 
d. 
report  on  the  survey  Gapt.  Carter  says: 

the  opinion  that  the  **  inside  route  between  Doboy  and  Sapelo,  Ga.,  with  a 
kking  the  same  navigable  for  seagoing  vessels/'  is  not  worthy  of  improve- 

vision  engineer  agrees  with  Capt.  Carter  in  this  opinion, 
ports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
.  62,  Fifty-second   Congress,  first  session.      (See  also  Ap- 

r  11.) 

lired  preliminary  examinations  of  the  following  localities  were 
the  local  engineer  in  charge,  Capt.  Carter,  and  reports  thereon 
d  through  Col.  William  P.  Craighill,  Corps  of  Engineers, 
En  gineer.  Southeast  Division.  It  is  the  opinion  of  Capt.  Carter, 
ie  division  engineer,  based  ux)on  the  facts  and  reasons  given, 
se  localities  are  worthy  of  improvement.  The  conclusions  of 
icers  being  concurred  in  by  me,  Capt.  Carter  was  charged  with 
completed  their  survey  and  submitted  reports  thereon.  The 
rere  transmitted  to  Congress  and  printed  as  executive  docu- 
the  Fifty-second  Congress,  first  session. 

Inside  route  between  Savcmnah,  Georgia^  andFemandina^  Fhridaj 
new  of  obtaining  a  steamboat  channel  of  7  feet  depth  at  mean  low 
Do  establish  a  continuous  channel  not  less  than  7  feet  deep  at 
V  water  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  will  re- 
Higing  and  other  work  of  channel  improvement  at  four  points. 
Marsh,  Mud  River,  Little  Mud  River,  and  Jekyl  Creek.  The 
lie  work  is  estimated  as  follows: 

[arsh  (Habersham  Creek  ronte) $58,000 

16,000 


r 

1      T>  • 
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Capt.  Carter  states: 

Iiregular  and  inadequate  appropriations  will  greatly  increase  the  cost  of  the  work 
and  delay  its  oompletion,  ana  it  is  therefore  recommended  that  unless  the  total  sum 
re<^uired  for  its  comnh  tion,  viz,  $105,000,  can  be  appropriated  at  one  time  no  appro- 
priation for  tiie  work  may  be  made. 

Printed  as  House  Ex.  Doc.  No.  41.  (See  also  Appendix  N  12.) 
2.  Brunswick  Outer  Bar^  Georgia^  to  determine  the  feasibility  and  cost 
of  deepening  the  same  to  26  feet  at  ordinary  high  water. — ^The  proi>osed 
improvement  contemplates  a  chanel  across  the  Outer  Bar.  opposite  the 
entrance  to  St.  Simon  Sound,  300  feet  wide  and  26  feet  deep  at  mean 
low  water,  to  be  obtained  by  the  construction  of  two  jetties  and  by 
dredging,  the  jetties  extending  eastwardly  from  St.  Simon  and  Jekyl 
islands  to  points  outside  the  bar,  the  least  distance  between  the  two 
jetties  being  5,000  feet.  The  total  cost  of  this  work,  in  round  numbers, 
is  estimated  at  $2,700,000.  Printed  as  House  Ex.  Doc.  No.  34.  (See 
also  Appendix  N  13.) 

IMPBOYEMENT  OF  OEBTAIN  BITEBS  AND  HABBOBS  IN  FLOBIDA. 

Officers  in  charge,  Capt.  W.  M.  Black,  Corps  of  Engineers,  to  No- 
vember 20,  1891,  with  Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers, 
under  his  immediate  orders  to  November  6, 1891;  and  Maj.  J.  C.  Mai- 
lery.  Corps  of  Engineers,  in  charge  since  November  20, 1891;  Division 
Engineer,  Col.  Wm.  P.  CraighilL  Corps  of  Engineers. 

1,  St,  Johns  River ^  Florid. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  project  submitted  in 
1879  by  the  late  Col.  Q.  A.  Gilmore,  Corps  of  Engineers.  The  plan 
contemplates  the  formation  of  a  continuous  channel  15  feet  deep  at 
mean  low  water  from  Jacksonville  to  the  ocean.  The  points  where  work 
is  required  are  in  a  reach  near  Dames  Point,  12  miles  from  the  mouth, 
and  on  the  bar  at  the  mouth.  Near  Dames  Point  the  mean  low- water 
depth  varies  from  12  to  13  feet,  with  a  tidal  range  of  about  2  feet.  Tbe 
bar  at  the  mouth  is  formed  of  sand.  Before  work  began  the  mean  low- 
water  channel  depth  across  it  varied  from  5  to  7  feet,  with  a  tidal  range 
of  5.8  feet  The  channel  across  the  bar  shifted  continuously  north  and 
south  through  a  mile  range.  The  work  was  divided  into  two  parts: 
(1)  The  formation  of  a  channel  across  the  bar  at  the  mouth,  by  the  con- 
centration and  direction  of  the  tidal  currents  by  two  jetties,  to  start 
from  the  opposite  shores  of  the  entrance,  and  to  converge,  until,  on  the 
bar,  their  outer  ends  should  be  approximately  parallel  and  1,600  feet 
apart;  and  (2)  the  improvement  of  the  Dames  Point  Beach,  by  dredg- 
ing, and  the  construction  of  works  of  protection,  under  a  project  ap- 
proved June  11, 1891,  and  approved  in  a  modified  form  March  ^,  1892. 

As  the  improvement  at  the  mouth  was  at  first  most  urgently  needed, 
the  five  appropriations  up  to  that  of  1886,  inclusive,  aggregating 
$675,000,  were  made  for  improving  "  the  channel  over  the  bar  at  the 
mouth,"  under  the  estimate  for  that  part  of  the  total  project.  Since 
1887  the  depth  on  the  bar  has  been  greater  than  that  in  the  Dames 
Point  Beach,  and  the  interests  of  commerce  have  demanded  that 
work  at  the  latter  point  should  be  started.  Accordingly,  the  appropri- 
ations since  1888  were  made  for  improving  the  river  "from  Jacksonville 
to  the  ocean,  including  the  channel  over  the  bar  at  the  mouth,"  under 
the  estimate  for  the  entire  project.  The  work  of  improving  the  chan- 
nel at  Dames  Point  is  now  being  carried  out  by  means  of  an  appropri- 
ation of  $300,000  made  by  Duval  County. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $866,146.99  had 
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been  expended.  The  south  jetty  had  a  total  length  of  7,147  feet.  Of 
this  1,740  feet  was  built  to  the  foil  height  and  capped;  4,680  feet  was 
above  mean  low  water  excepting  a  few  gaps  at  the  outer  end,  and  the 
depth  over  the  remaining  727  feet  sloped  from  mean  low  water  to  13 
feet  below.  The  total  length  of  the  north  jetty  was  10,165  feet.  Of 
this  553  feet  was  built  to  fuU  height  and  capped;  6,514  feet  was  above 
mean  low  water  excepting  a  few  gaps.  The  average  mean  low-water 
depth  across  the  remaining  3,098  feet  was  5  feet.  Prior  to  1886  the 
jetties  were  built  by  alternate  layers  of  mattresses  and  rock.  Since 
that  date  mattresses  have  been  used  in  the  foundation  course  only.  A 
survey  of  the  Dames  Point  Beach  was  made  in  1889  and  a  survey  of 
the  MUe  Point  Bank  in  1892. 

Work  by  contract  under  the  appropriation  of  1890  was  continued. 
During  the  fiscal  year  1891-'92  there  were  placed  in  the  jetties  25,359 
yards  of  mattresses,  28,577  tons  of  riprap  stone,  1,343.4  cubic  yards  of 
shell,  and  227.1  cubic  yards  of  concrete.  The  south  jetty  foundation 
course  has  been  extended  1,146  feet,  and  920  feet  of  its  superstructure 
raised  to  the  level  of  mean  low  water.  The  north  jetty  foundation 
course  has  been  extended  826  feet,  1,990  feet  of  its  superstructure  has 
been  built  to  the  level  of  mean  low  water,  and  276  feet  was  capped 
with  concrete  blocks. 

The  southward  movement  of  the  south  channel  has  continued.  The 
depth  over  the  outer  bar  is  now  about  12  feet,  as  against  13  feet  last 
year.  Over  the  inner  bar  it  is  now  15J  feet  as  against  11^  feet  last 
year.  The  area  of  the  6-foot  curve  on  the  bank  at  the  mouth  of  the 
jetties  has  diminished  very  much,  and  the  bottom  slope  towards  the 
sea  bas  become  generally  steeper.  The  width  of  the  bar  across  the 
North  Cbannel  has  decreased  from  700  feet  to  300  feet,  and  there  seems  a 
possibility  of  temporarily  using  this  channel  pending  the  opening  of 
the  South  Channel  across  the  bank  under  the  influence  of  the  pro- 
longed south  jetty.  « 

July  1,  1891,  balance  unexpended $154,S53.01 

kagoBt  10, 1891,  amount  refunded  by  land-grant  railroad .88 

154,853.89 
June  30,  1892,  amount  expended  during  fiscal  year 93,448.41 

July  1, 1892,  balance  unexpended 61,405.48 

July  1,  1892,  outstanding  liabiUties $19,269.98 

Jtdy  1, 1892,  amount  covered  by  uncompleted  contracts 24, 982. 00 

44,251.98 

July  1, 1892,  balance  available 17,153.50 

Amount  appropriated  by  act  approved  July  13, 1892 112,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 129, 653.50 

I  Amount  (estimated)  required  for  completion  of  existing  project 284, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1894  284, 500. 00 
8abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

2.  Ocldawaha  River^  Florida. — ^The  portion  of  the  Ocklawaha  Biver 
which  it  is  proposed  to  improve,  lies  between  Leesburg,  on  Lake  Grif- 
&D,  and  the  mouth,  a  distance  of  94  miles.  The  channel  width  varies 
from  30  to  70  feet,  and  the  depth  firom  5  to  9  feet.  From  the  outlet  of 
I^ke  GrifEj[i,  for  a  distance  of  28  miles,  the  river  is  sluggish  in  curren^ 
has  uomeroos  bends,  and  is  badly  obstructed  by  floating  islands  and 
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grass.    For  the  remaining  58  miles  the  carrent  is  strong  and  the  prin- 
cipal obstructions  are  snags  and  overhanging  trees. 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin 
and  the  month  by  removing  snags  and  the  worst  overhanging  trees,  and 
by  moving  the  floating  islands  out  of  the  channel  and  staking  them  in 
place  by  piles. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the  fis- 
cal year  ending  June  30,  1891,  was  $2,455.68. 

Under  the  appropriation  made  by  act  approved  September  19, 1890, 
a  survey  and  map  of  the  river  were  made  and  the  channel  was  cleared 
of  its  worst  obstructions  finom  the  mouth  to  the  prairie,  a  distance  of  60 
miles.  A  total  of  3,881  snags  and  705  overhanging  trees  were  removed, 
and  84  trees  were  trimmed. 

On  account  of  the  number  of  submerged  snags  being  so  greatly  in 
excess  of  the  estimate  and  the  very  low  stage  of  the  river,  which  pie- 
vented  the  boat  going  further  up  than  the  prairie,  no  work  was  done  on 
the  floating  islands. 

The  unprecedented  low  water  developed  a  few  shoals  which  it  api>eara 
desirable  to  have  removed,  and  more  effective  means  being  proposed, 
for  keeping  the  channel  clear  of  floating  islands,  the  officer  in  charge 
recommends  a  further  appropriation  of  $15,000  and  subsequent  anniml 
appropriations  of  $1,000  for  maintaining  the  channel. 

July  1, 1891.  balance  unexpended $7,544.32 

Jane  30, 1892,  amount  expended  during  fiscal  year 6,320.01 

July  1, 1892,  balance  unexpended 1, 224. 31 

July  1, 1892,  outstanding  liabilitiea : 949.14 

July  1, 1892,  balance  available ; 275.17 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 275. 17 

(  Amount  (estimated)  required  for  completion  of  existing  project 6y  510. 90 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  2.) 

3,  VoltiHa  Bar  J  Florida. — ^Volusia  Bar  is  situated  at  the  head  of  Lake 
George,  and  is  formed  by  materials  brought  down  by  the  St.  Johns 
Eiver  and  deposited  at  the  point  where  the  current  of  the  narrow  river 
loses  its  velocity  as  the  bed  widens  to  form  the  lake.  The  usual  depth 
on  the  bar,  befoi*e  operations  began,  was  from  3^  to  4^  feet,  with  a  very 
crooked  channel.  At  times  this  depth  was  diminished  so  much  as  to 
stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  the  construction  of  two  converging  jetties  formed  of  brush  and 
stone,  with  a  view  to  causing  a  scour  to  the  depth  of  6  feet.  Should 
the  depth  (paused  by  the  jetties  not  be  sufficient,  recourse  was  to  be  had 
to  di^edging.  Between  the  jetties  on  the  bar  lines  of  guide  piles  were 
placed  to  keep  vessels  off  the  jetties  and  to  define  the  channel  clearly. 

In  1887  it  was  decided  to  limit  the  channel  depth  sought  to  the  5  feet 
then  obtained,  on  account  of  the  evident  shoaling  in  the  lake  beyond 
the  jetties,  and  because  that  depth  was  sufficient  for  the  requirements 
of  the  existing  river  commerce. 

Up  to  June  30, 1891,  $25,495.87  had  been  expended,  including  liabili- 
ties  then  outstanding.  The  jetties  had  been  built  to  their  fall  length 
and  to  a  height  sufficient  to  produce  the  desired  effect;  two  lines  of 
firmly  set  fender  piles  defined  the  jetty  channel  on  the  crest  of  the  bar. 
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and  a  straight  channel  with  a  minimnm  low-water  depth  of  5  feet  had 
be^i  obtained.  In  the  spring  of  1890  the  Greets  of  both  jetties  were 
foand  to  have  been  lowered  slightly,  and  several  gaps  had  beeif  made 
through  them  to  a  depth  of  4  feet  in  one  place.  One  hundred  and 
ninety-seven  cubic  yards  of  rock  was  placed  on  the  jetties,  filling  the 
lowest  places. 

In  December,  1889,  one  of  the  river  steamers  broke  out  one  of  the 
panels  of  the  west  pile-fender  line.  This  has  not  been  repaired.  Dur- 
ing the  past  low- water  season  the  channel  depth  at  the  end  of  the  jet- 
ties fell  to  4.6  feet,  and  commerce  was  greatly  delayed.  The  officer  in 
charge  reports  that  on  account  of  the  shoalness  of  the  lake  beyond  the 
jetties  any  further  increase  of  depth  should  be  attained  by  dredging 
from  time  to  time,  as  may  be  required.  He  states  that  this  will  require 
an  annu^  outlay  of  $500,  provided  a  contract  can  be  made  for  the  work. 
As  it  is  very  difficult  to  obtain  dredging  plant  in  this  vicinity  he 
recommends  the  construction  of  a  suitable  dredge  for  use  here  and  in 
the  Upper  St.  Johns  River  (for  the  improvement  ofwhich  there  remains 
an  unexpended  appropriation  of  $4,930),  at  a  cost  of  $15^000. 

Ju]j  I,  lS91y  balanoe  unexpended  .« $504.13 

Jane  30,  18^,  amonnt  expended  daring  fiscal  year 394. 04 

July  1,  1892,  balance  unexpended « 110.09 

Amount  appropriated  by  act  approved  July  13,1892 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1, 110. 09 


{Amount  (estimated)  required  annually  for  maintenance  of  existing 
project 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  3.) 

4.  8i.  Augustine  Harbor j  Florida. — The  approved  project  is  to  pro- 
tect the  shores  from  erosion  by  the  construction  of  groins  of  concrete 
and  riprap  on  brush  foundation  mattresses. 

Two  appropriations,  aggregating  $55,000,  have  been  made  for  this 
harbor  and  have  been  expended  in  accordance  with  this  project. 

Work  under  the  first  appropriation  was  begun  in  October,  1889,  and 
ended  in  September,  1890. 

Work  under  the  second  appropriation  was  commenced  in  December, 
1890,  and  ended  in  May.  1891. 

The  amount  expended  up  to  June  30, 1891,  was  $60,887.88. 

Five  groins  in  all  have  been  built ^  one  341  feet  long  and  another 
523^  feet  long,  on  Anastasia  Island,  near  the  light-house;  one  548.9 
feet  long,  one  465  feet  long,  and  one  415  feet  long,  on  !N'orth  Beach, 
near  the  x>oint. 

During  the  year  a  sheet  pile  wing  dam  327  feet  long  was  built  on  the 
south  side  of  Oroin  No.  4. 

The  shore  lines  have  continued  to  build  out  excepting  in  the  vicinity 
of  Groin  No.  4  and  on  the  west  side  of  Groin  No.  2,  where  slight  erosions 
have  taken  place. 

Joly  1, 1891,  balance  unexpended $4,112.12 

June  SK)y  1892,  amount  expended  during  fiscal  year 2,832.52 

July  1, 1892,  balance  unexpended 1,279.60 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  arailable  for  fiscal  year  ending  June  30, 1893 ^h  ^9. 60 

(See  Appendix  O  4.) 
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5.  Northwest  entrance^  Key  West  Harbor j  Florid-a, — ^A  bar  having  a 
cliannel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. Ihiring  storms  the  available  depth  is  so  much  reduced  that  ves- 
sels bound  to  and  from  Gulf  ports  can  not  use  it,  but  are  compelled  to 
make  a  detour  of  about  100  miles  by  Dry  Tortugas  to  enter  or  leave 
the  Gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement,  was 
made  in  1867  and  again  in  1881.  In  1882  Congress  made  an  appropri- 
ation of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
across  the  bar.  As  was  anticipated,  the  improvement  was  only  tem- 
porary. 

In  the  act  approved  August  5, 1886,  $2,500  was  appropriated  for  a 
new  examination  and  survey  of  the  bar.  This  was  made  in  December, 
1886,  and  January,  1887.  The  bar  was  found  to  be  formed  and  main- 
tained by  iaterfering  tidal  currents.  The  project  for  its  improvement 
comprised  the  construction  of  one  or  more  training  walls,  with  dredg- 
ing, if  necessary. 

In  the  act  of  August  11, 1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
board  of  three  engineer  officers,  who  should  consider  the  subject  and 
report  on  the  advisability  of  continuing  the  work  under  the  above 
project,  and  that  he  should  submit  the  report,  together  with  the  views 
of  himself  thereon,  to  Congress  at  its  next  session. 

The  final  report  of  the  Board  was  submitted  in  K'ovember,  1889,  and 
printed  as  a  part  of  Appendix  P  4,  Eeport  of  the  Chief  of  Engineers, 
1890.  The  Board  was  of  the  opinion  that  the  work  is  of  national  im- 
portance. It  recommended  that  the  improvement  be  begun  by  the  im- 
mediate construction  of  a  jetty  along  the  northeast  side  of  tiie  en- 
trance. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $9,087.67  had 
been  expended  on  the  present  project. 

Work  under  the  appropriation  of  1890  was  continued  until  May  12, 
1892,  when  the  contract  was  completed.  Twenty-six  thousand  eight 
hundred  and  twenty-one  and  nine-tenths  cubic  yards  of  stone  was 
placed  in  the  jetty  during  the  fiscal  year  ending  June  30, 1892,  making 
a  total  of  27,982.2  cubic  yards  now  in  the  jetty. 

The  jetty  has  a  total  length  of  6,888  feet,  with  an  average  width  at 
the  base  of  25  feet  and  an  average  crest  width  of  10  feet,  with  a  depth 
over  it  at  mean  low  water  varying  from  2.5  to  10  feet,  and  averaging 
5.5  feet. 

A  deepening  has  occurred  between  the  jetty  and  the  main  channel 
across  the  bar,  producing  a  channel  of  a  least  width  of  400  feet  and  a 
least  mid-channel  depth  of  11  feet.  The  depth  in  the  main  channel 
across  the  bar  has  increased  &om  11.8  feet  in  1889  to  12.5  feet. 

July  1. 1891,  balanoe  onezpended » $55,912.83 

Jane  30, 18^,  amonnt  expended  daring  fiscal  year 55,793.73 

Joly  1, 1892,  balance  onezpended 118.60 

Jaly  1, 1892,  ontstanding  Uabnities 25.00 

Jaly  1,1892,  balance  ayailable 93.60 

Amoont  appropriated  by  act  approved  July  13, 1892 75,000.00 

Amonnt  available  for  fiscal  year  ending  Jnne  80, 1893 75, 093.60 

J  Amonnt  (estimated)  required  for  completion  of  existing  project 885^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  6.) 
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6.  Oaloosahatchee  River^  Florida. — Before  improvement  the  lower 
part  of  the  river  was  so  obstructed  by  oyster  bars  that  the  available 
cbaunel  depth  was  only  5 J  feet.  About  17  miles  above  the  mouth  the 
river  loses  the  characteristics  of  an  estuary,  and  there  are  numerous 
islands  and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging, 
of  a  channel  100  feet  wide  and  7  feet  deep  fix)iu  the  bay  to  Fort  Myers, 
a  distance  of  17  miles.  In  1886  this  project  was  modified  so  as  to  in- 
clude the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  oy 
lemoval  of  snags  and  overhanging  trees. 

Up  to  June  30, 1891,  $27,453.39  had  been  expended  on  the  improve- 
ment. A  channel  6  feet  deep  and  100  feet  wide  existed  between  the 
mouth  and  Fort  Myers.  A  narrow  cut,  5  feet  deep,  had  been  made 
through  the  shoals  at  Beautiiul  Islands  and  partially  protected  by  a 
training  waJl,  and  the  worst  obstructions  had  been  removed  fiom  the 
river  as  far  as  Fort  Thompson. 

Three  thousand  six  hundred  dollars  was  appropriated  in  the  act  of 
September  19, 1890,  for  completing  the  improvement.  With  this  sum 
the  remaining  obstructions  were  removed  fipom  the  channel  between 
Fort  Thompson  and  the  Beautiful  Islands.  The  cut  at  the  Beautiful 
Islands  shoal  and  its  protecting  dike  were  extended,  and  the  channel 
through  the  oyster  bars  at  the  mouth  of  the  river  was  enlarged  and 
mark^.  When  work  stopped  there  was  a  clear  channel  from  the 
mouth  to  Fort  Thompson,  having  a  mean  low-water  depth  of  6  feet  as 
for  as  Fort  Myers  and  a  depth  of  4  feet  for  the  remaining  distance. 
An  annual  expenditure  of  $1,000  will  be  required  to  maintain  this  im- 
provement. 

July  1,  1891,  balaoce nnexpended «..        $146.61 

Aagast  10, 1891,  amount  refunded  by  land-grant  railroad 3. 63 

150. 24 
June  90^  1892,  amount  expended  during  fiscal  year 127.65 

July  1, 1892,  balance  nnexpended 22.59 

Amount  appropriated  by  act  approved  July  13,  1892 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1, 022. 59 

SAmonnt  (estimated)  required  for  maintenance  of  existing  project 1, 000. 00 
Submited  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  6.) 

7.  Channel  of  Charlotte  Harbor  and  Pease  Oreekj  Florida. — The  portion 
mider  improvement  lies  between  the  Boca  Orande  entrance  from  the 
Gulf  of  Mexico  and  the  wharves  at  Punta  Oorda,  2  miles  from  the 
month  of  Pease  Greek.  The  available  depth  at  the  entrance  is  19  feet 
at  mean  low  water.  Immediately  within  the  entrance  there  is  an  an- 
chorage with  a  depth  of  18  feet  and  over.  Between  that  point  and 
Punta  Gorda,  a  distance  of  24J  miles,  the  channel  depth  varies  from  10 
to  20  feet.  In  the  act  of  September  19,  1890,  $35,000  was  appropriated 
for  improving  the  channel  between  the  limits  named.  A  survey  •f  the 
defective  portions  of  the  channel  was  made,  a  project  was  prepared  for 
its  improvement,  and  a  contract  entered  into  for  doing  the  work.  The 
approved  project  contemplates  the  immediate  formation  of  a  channel 
12  feet  deep  and  as  wide  as  the  funds  will  permit.  The  estimated  cost 
of  a  channel  200  feet  wide  and  12  feet  deep  is  $127,500;  of  a  channel 
20O  feet  wide  and  15  feet  deep,  $468,000. 
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The  amount  expended  up  to  June  30, 1891 ,  was  $2,886.44. 

It  was  decided  to  expend  the  money  available  in  deepening  the  ciian- 
nel  from  the  wharf  at  Punta  Oorda  to  Beacon  No.  2,  a  distance  of 
about  10,000  feet.  The  present  depth  of  water  in  this  portion  of  the 
channel  varies  from  10  feet  at  the  wharf  to  12  feet  at  Beacon  No.  2.  It 
is  estimated  that  the  amount  available  is  sufficient  to  excavate  a  chan- 
nel 300  feet  wide  for  a  distance  of  300  feet  in  front  of  the  wharf,  and 
100  feet  wide  from  that  point  to  Beacon  No.  2  to  a  depth  of  12  feet. 

Active  operations  will  begin  as  soon  as  the  contractor  has  completed 
the  work  in  Hillsboro  Bay,  Florida. 

July  1,  1891,  balance  anexpended $32,113.56 

J  line  30,  1892,  amount  expended  dnring  fiscal  year 337. 51 

July  1,  1892,  balance  unexpended 31,776.05 

J  uly  1,  1892,  amount  covered  by  uncompleted  contracts 29, 500. 00 

Julyl,  1892, balance  avaUable :.      2,276.05 

Amount  (estimated)  required  for  completion  of  existing  project 92, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  7.) 

8,  Sarasota  Bay,  Florida. — The  total  length  of  Sarasota  Bay  is  34 
miles.  The  portion  under  improvement  extends  from  Tampa  Bay  to 
Sarasota,  a  distance  of  21^  miles.  The  general  available  channel 
depth  is  5  feet,  but  there  are  two  reaches,  aggregating  1  mile  in  length, 
where  the  available  channel  depth  varies  from  3.5  to  4.3  feet.  The  ap- 
proved project  contemplates  the  formation  of  a  channel  100  feet  wide 
and  5  feet  deep  at  mean  low  water  between  the  limits  named  above. 

The  amount  expended  up  to  June  30, 1891,  was  $273.00. 

Work  was  begun  by  the  United  States  snag  and  dredge  boat 
Suwanee  October  31,  1891,  and  discontinued,  owing  to  the  exhaustion 
of  the  appropriation,  February  13, 1892.  The  work  was  much  retarded 
by  stormy  weather  and  accidents  to  the  pump  dredge,  caused  by  its 
being  choked  with  large  clams,  some  of  which  were  as  much  as  seven 
inches  in  diameter.  4,363.5  cubic  yards  of  material,  measured  in  place, 
were  removed,  forming  a  cut  1,673  feet  long  and  38  feet  wide  through 
the  shoal  near  Palma  Sola  Point. 

July  1, 1891,  balance  unexpended $4,727.00 

June  30;  1892,  amount  expended  during  fiscal  year 4, 666. 73 

July  1, 1892,  balance  unexpended 60.27 

Amount  appropriated  b}*^  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2,660.27 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  8.) 

9.  Manatee  River,  Florida, — ^The  portion  of  the  Manatee  Eiver  under 
improvement  is  the  lowest  reach,  between  Eocky  Bluff'  and  the  mouth, 
a  distance  of  about  12  miles.  This  had  a  midchannel  depth  of  from  7 
to  20  feet.  The  general  width  is  about  three-fourths  of  a  mile.  At  the 
mouth  was  a  long  shoal  with  a  minimum  depth  of  7  feet.  Between  Pal- 
metto and  Manatee,  about  6  miles  from  the  mouth,  was  another  bar,  cov- 
ered by  from  3  to  6  feet  of  water. 

The  liver  was  examined  in  1881.    The  project  adopted  had  for  its 
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object  to  form  a  ohannel  100  feet  wide  and  13  feet  at  mean  low  water 
from  Tampa  Bay  to  McNeH  Point  (Palma  Sola).  Owing  to  tlie  changed 
commercial  relations  since  the  adoption  of  the  project,  brought  about 
by  the  extension  of  the  railroad  to  Tampa,  the  transfer  to  Tampa  of  the 
principal  Oulf  steamsbip  lines,  and  the  service  of  the  smaller  towns 
around  Tampa  Bay  by  coasting  steamers  from  Tampa,  the  project  waa 
modified  in  1886  to  provide  for  thepassageof  these  lighter-draft  vessels 
to  all  of  the  towns  of  the  lower  river  by  the  removal  of  the  bar  above 
Palmetto. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $37,881.93 
was  expended  on  this  improvement.  A  dredged  cut  was  made  across 
the  bar  at  the  mouth  of  the  river,  another  cut  was  maile  across  the  bar 
between  Manatee  and  Braideutown,  and  a  survey  and  map  of  the  river 
wi-re  ma^ie.  The  cut  at  the  mouth  had  been  nearly  obliterated,  but  a 
cbnnnel  8  leet  deep  and  of  enfficient  width  existed  from  Tampa  Bay  to 
Manatee.  In  the  act  approved  September  19,  1890,  $6,000  was  appro- 
priated for  continning  the  improvement.  The  amount  wa«  insufficient 
to  make  any  permanent  improvement  in  the  channel  at  the  month,  the 
only  place  where  work  is  now  required,  and  the  money  available  is 
lield  until  required  elsewhere  in  the  river  or  until  further  appropria- 
tions shall  increase  it  to  a  sum  sufBcient  for  economical  work  at  the 
month. 

JnJy  1,1891,  balance  imexpended M,  118.07 

JjuieSO,  18^,  amount  expended  daring  Qaoal  year 96.30 

July  I,  1892,  balance  nne»pended 6,021.87 

Jnly  1,  1892,  outBtftiulingliBbilitie* 46.&"i 

Joly  1,  1892,  bftlaneo  available 5,975.61' 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000.  Chi 

Amount  aTailable  for  fiacal  year  ending  Jnne  30,  1893 - 11,975.52 

<  Amount  (eHttinat«d)  re(|mred  for  completion  of  exiBtin^  project 33,000.00 

I  Submitted  io  oompliitnoe  with  ceqniremenbi  of  sectlona  2  of  tlrer  and 

{      hartmr  acta  of  1866  and  1867. 

I  (See  Appendix  O  9.) 

'iO.  Tampa  Bay,  Florida. — The  harbor  at  Tampa  Bay,  at  the  head  of 

te  arm  of  this  bay,  was  separated  from  deep  water  by  a  flat  2  miles 

tde.    Through  this  was  a  narrow  channel  with  an  average  availabht 

loth  of  abont  5  feet,  formed  by  tlie  waters  of  Hillsboro  Kiver. 

The  original  project  was  adopted  in  1879,  and  had  for  its  object  the 

matiou  of  a  9-foot  channel,  150  feet  wide  iu  the  bay  and  aOO  feet 

^  in  the  river,  from  the  9-foot  curve  in  the  bay  to  the  wliarves  at 

npa,  in  Hillsboro  River,  at  an  e.stimated  cost  of  $97,000. 

|p  to  June  30^  1891,  $95  194  had  been  expended.     The  work  consisted 

rely  of  dredging  and  rock  excavation,  and  extended  over  a  distance 

'^OO  feet,  making  a  cat  varying  iu  width  from  200  feet  in  the  river 

I  feet  in  the  bay.    On  June  30, 1887,  it  bad  a  depth  along  its  center 

ttf  from  8.3  to  9  faet.    The  depth  on  the  flats  beyond  the  outer  es 

Ity  of  the  cut  is  7  feet.     In  1888  the  project  was  modilied.     Poi  t 

n,  9J  miles  from   Tampa,  on  Old  Tampa  Bay,  had  become  tbti 

t'ater  port  of  Tampa.    The  modified  project  is  to  form  and  main 
channel  8  feet  deep  in  Hillsboro  Bay  and  Hillsboro  River  to  the 
r  Tampa,  and  a  channel  20  feet  deep  and  200  feet  wide  from  the 
W  to  Port  Tampa. 
to  June  30, 1891,  no  Airther  work  had  been  done  in  Hillsboro  Bay. 
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In  Old  Tampa  Bay  the  channel  through  the  onter  bulkhead  had  been 
dredged  to  a  depth  of  20  feet  for  a  width  of  100  feet,  and  from  16  to  20 
feet  for  the  remaining  100  feet  in  width,  and  that  through  the  inner 
bulkhead  for  a  width  of  150  feet  with  a  mid-depth  of  19.7  feet. 

By  the  act  approved  September  19, 1890,  $25,000  was  appropriated  for 
continuing  the  improvement. 

Under  this  appropriation  work  was  resumed  in  Old  Tampa  Bay  De- 
cember 19,  and  in  Hillsboro  Bay  April  7.  The  channel  called  for  by 
the  project  was  completed  in  Old  Tampa  Bay  May  12.  Work  still  con- 
tinued in  HiUsboro  Bay  at  the  end  of  the  fiscal  year.  On  June  30  a 
continuous  channel  8  to  9  feet  deep  and  70  feet  wide  had  been  secured 
from  the  mouth  of  the  Hillsboro  Ei ver  to  the  8-foot  contour  in  HiUsboro 
Bay,  near  Ballast  Point.  In  a  bend  in  the  channel  near  Spanish  Town 
Point  the  channel  has  been  made  100  feet  wide. 

Jnlyl,  1891,  balance  nnexpended $24,806.00 

June  30;  18^,  amount  expended  daring  fiscal  year 14,801.36 

July  1, 1892,  balance  unexpended 10,004.64 

Jnly  1, 1892, outstanding  liabilities $5,327.59 

July  L 1892,  amount  coyered  by  uncompleted  contracts 4, 080. 67 

9,408.26 

July  1, 1892,  balance  available 596.38 

Amount  appropriated  by  act  approved  July  13,1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,596.38 

(See  Appendix  O  10.) 

11.  WithUwoochee  River ,  Florida. — ^This  river  is  120  miles  long  and 
has  a  normal  width  varying  from  75  to  180  feet,  though  at  nnmerous 
IK)ints  a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and  cy- 
press swamps.  The  low- water  depth  varied  from  1  to  7^  feet.  Before 
improvement  the  river  was  so  obstructed  by  shoals,  loose  rocks,  snags, 
fallen  trees,  floating-grass  islands,  and  bars  as  to  be  practically  impas- 
sable excepting  in  isolated  reaches. 

The  river  was  examined  with  a  view  to  its  improvement  in  1879. 
The  approved  project  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocks,  and  some  of  the  worst  shoals  between  the  Oulf  of  Mexico 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2  feet  draft  to  navigate  the  river  during  one-half  the  year. 

Prior  to  June  30, 1891,  the  river  had  been  cleared  and  made  naviga- 
ble as  called  for  by  the  project  between  Pemberton  Ferry  and  Dun- 
nellon.  Work  was  still  required  on  some  of  the  ledges  in  order  to  m&k.e 
navigation  safe.    Work  was  also  requirexl  below  Dunnellon. 

The  amount  expended  up  to  June  30, 1891,  was  $17,859.83. 

In  the  act  approved  September  19, 1890,  $5,400  was  appropriated  for 
continuing  the  improvement.  Work  under  this  appropriation  was  be- 
gun March  23  and  still  continued  June  30.  On  account  of  the  very  low 
stage  of  the  river  the  United  States  snag  and  dredge  boat  Suwanee  could 
not  tie  taken  up  where  the  work  was  most  required.  The  boat  was  laid 
up  and  a  party  formed  from  the  crew  and  the  work  of  removing  obstruc- 
tions was  carried  on  from  the  small  boats  and  from  the  banks;  79  snags 
and  10  overhanging  trees  were  removed;  465  cubic  yards  of  rock  was 
blasted  and  290  cubic  yards  of  rock  was  removed  from  the  channel; 
128  linear  feet  of  dams  was  built. 

The  channel  called  for  by  the  project  is  nearly  completed. 
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July  1, 1891,  balance  unexpended $6,040.17 

August  10, 1891,  amount  refunded  by  land-grant  railroad 3.67 

6, 043. 74 
June  90, 1892,  amonnt  expended  during  fiscal  year 3^193.00 

July  1,1892,  balance  unexpended 2,850.74 

Joly  1, 1892,  outstanding  liabilitiee 762.74 

July  1, 1892,  balance  available 2,088.00 

(See  Appendix  O  11.) 

12.  Harbor  at  Oedar  KeySj  Florida. — ^The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time  under  various  appropriations 
made  since  1872.  It  was  obstructed  by  a  shoal,  known  as  the  Middle 
Ground,  lying  in  the  Main  Ship  Channel  opposite  War  Key  and  by  shoals 
elsewhere  in  the  channel  and  at  its  outer  extremity.  At  these  points 
the  general  channel  depth  of  12  feet  was  reduced  from  7  or  9  feet  by 
outcropping  rocks  with  sand  and  shells. 

The  existing  project  for  the  improvement  has  for  its  object  to  form  a 
channel  200  feet  wide  and  10^  feet  deep  through  these  shoals.  Work 
under  this  project  has  been  carried  on  under  various  appropriations 
made  since  1884.  The  total  expenditure  up  to  June  30,  1891,  was 
f  19.852.92.  A  clear  channel  of  the  required  depth  from  the  Gulf  up 
to  Cedar  Keys  had  been  obtained.  iNear  Buoy  No.  12  and  in  the  Mid- 
dle Ground  the  width  was  insufficient.  Some  further  dredging  was 
done  in  the  Middle  Ground.  When  work  stopped  the  cut  there  had  a 
width  of  200  feet  and  a  least  depth  of  9^  feet.  Along  its  east  side  the 
depth  was  10  feet.  In  the  act  approved  September  19, 1890,  $2,500 
was  appropriated  for  this  harbor,  with  the  provision  that  a  portion 
could  be  expended  at  Derrick  Island  Gap  on  the  inside  channel  from 
Suwanee  Biver.  The  project  for  this  portion  of  the  improvement  is 
to  obtain  a  channel  5  feet  deep  at  mean  low  water  from  the  harbor  of 
Cedar  Keys  to  the  Suwanee  Basin. 

The  work  was  done  with  the  United  States  steam  snag  and  dredge  boat 
Suwanee.  When  operations  ceased,  owing  to  the  exhaustion  of  the  ap- 
propriation, a  channel  had  been  dredged  in  the  vicinity  of  Derrick 
Island  Gap  1,196  feet  long,  37^  feet  wide,  and  6  feet  deep. 

July  1,1891,  balance  nnezpended $2,147.08 

June  90, 1892,  amount  expended  daring  fiscal  year 1,941.17 

July  1, 1892,  balance  unexpended 205.91 

S  Amount  (estimated)  required  for  completion  of  existing  nrojeot 44^  000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  12.) 

.  13.  Suwanee  Biver ^  Florida. — ^The  length  of  river  under  improvement 
^  130  miles.  From  the  Derrick  Gap  entrance  to  Branford.  a  distance 
^f  80  miles,  the  width  of  the  river  varies  from  250  to  300  feet,  and  its 
^rt  ginal  low- water  depth  from  3  to  30  feet.  It  was  but  little  obstructed, 
^cepting  at  the  mouth.  Between  Branford  and  Ellaville  the  general 
^idth  is  325  feet.  It  was  obstructed  by  many  dangerous  rock  shoals, 
^ossed  by  crooked  channels,  which  had  a  low-water  depth  of  from  1.6 
^  3  feet^  as  well  as  by  snags  and  overhanging  trees. 

A  project  for  this  improvement  was  adopted  in  1880.  It  contem- 
plates the  formation  of  a  channel  150  feet  wide  and  5  feet  deep  from 
^«  golf  (through  the  bars  at  the  passes)  as  far  up  the  river  as  New 
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Branford  (Eoland  BInfP).  From  there  to  Ellaville  the  channel  is  to  be 
60  feet  wide  and  4  feet  deep. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $39,677.07 
had  been  expended  on  this  improvement.  A  long  cut,  now  partly  ob- 
literated, had  been  made  through  the  shoals  bet^  (m^m  the  mouth  and 
deep  water  of  the  Gulf  of  Mexico,  and  a  practicable  b  it  not  safe  chan- 
nel had  been  opened  as  far  as  Hudson. 

During  the  past  fiscal  year  operations  have  been  <^arried  on  by  the 
United  States  snag  boat  SuwaneCy  and  the  channel  between  Branford 
and  Luraville  has  been  widened  and  deepened  so  that  a  channel  safe 
during  medium  and  high  stages,  and  fairly  safe  and  3  feet  deep  at  the 
lowest  stages,  now  exists  as  far  as  Hudson,  15  miles  below  Ellaville. 
The  channel  across  the  Suwanee  Basin  was  partially  ox)ened  and  was 
marked  with  palmetto  piles. 

July  ly  1891,  balance  unexpended $19322.98 

August  10, 1891,  amount  reifunded  by  land-grant  railroad .56 

1,323.48 
June  30, 1892,  amount  expended  during  fiscal  year 1,085.15 

July  1, 1892,  balance  unexpended 238.33 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  endiug  June  30,  1893 3,238.33 

(  Amount  (estimated)  required  for  completion  of  existing  project 21, 158. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0 13.) 

IMPBOVEMENT    OF    OEBTAIN    BIVEBS    AKD    HABBOBS    IK    aEOBGlA, 

FLOBIDA,  AND  ALABAMA, 

Officer  in  charge,  Capt.  PMlip  M.  Price,  Corps  of  Engineers,  with 
Lieut.  William  E.  Craigliill,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Apalachicola  Bay^  Florida. — In  1879  there  was  a  minimum  depth 
of  3^  feet  in  the  channel  over  the  bar  at  the  mouth  of  the  Apalachicola 
Eiver. 

The  bar  begins  about  one-half  mile  below  the  town  of  Apalachicola, 
Fla.,  and  is  about  7,300  feet  wide. 

In  1879  a  plan  of  improvement  was  adopted  which  contemplated 
dredging  through  the  bar  a  straight  channel  11  feet  deep  and  100  feet 
wide,  to  be  afterwards  increased  to  200  feet  wide  should  the  first  cut 
produce  results  to  warrant  it. 

In  1891  this  project  was  amended  to  include  dredging  a  straight 
channel  through  Bulkhead  Shoal  9  feet  deep  and  not  less  than  100  feet 
wide. 

Up  to  June  30, 1891,  the  sum  of  $88,639.01  had  been  expended  on  this 
improvement  in  dredging  a  straight  channel  through  the  bar  at  the 
mouth  of  the  river,  whenever  funds  were  available,  between  t^e  years 
1881  and  1890.  On  account  of  inadequate  appropriations  the  dredged 
cut  has  never  exceeded  90  feet  in  widtli  and  9^  feet  in  depth,  and  has 
gradually  filled  up,  partly  by  the  deposit  of  silt  from  the  river  and  partly 
by  the  washing  in  of  material  from  the  sides  of  the  cut  by  the  currents 
produced  by  the  tides  and  the  prevailing  easterly  winds. 

During  the  fiscal  year  ending  June  30,  1892,  $18,412.31  has  been  ex- 
pended.   Under  the  contract  with  the  Alabama  Dredging  and  Jetty 
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Company,  approved  An^st  3, 1891, 54,458  cubic  yards  of  material  was 
dredjred  on  Bulkhead  Shoal,  between  October  26,  1891,  and  February 
6, 1892,  at  25  cents  per  cubic  yard.  A  straight  cut  was  made  about 
4,000  feet  long,  9  feet  deep  and  120  feet  wide.  Between  February  6 
and  27,  1892,  11,461  cubic  yards  of  material  was  dredged  from  the 
shoalest  places  in  the  Straight  channel  over  the  bar  at  the  mouth  of 
the  Apalachicola  Eiver,  when  further  operations  were  suspended  on 
account  of  exhaustion  of  funds. 

It  is  anticipated  that  the  cut  through  Bulkhead  Shoal  may  be  reason- 
ably permanent.  Experience  has  shown  that  the  channel  through  the 
bar  at  the  mouth  of  the  river  will  require  redredging  at  least  once  in 
two  years,  unless  the  cut  is  made  deeper  and  wider  than  has  been 
hitherto  possible  with  the  funds  available.  It  is  probable  that  a  deeper 
and  wider  cut  may  be  more  lasting. 

July  1, 1S91,  balance  nnexpended $18, 461. 24 

Jnne  SO,  1892,  amonnt  expended  during  fiscal  year 18, 412. 31 

Jnly  1, 1892, balance  nnexj^ended 48.93 

July  1, 1892,  outstanding  jjahilities 13.50 

July  1, 1892,  balance  available 35.43 

Amonnt  appropriated  by  act  approved  Jnly  13, 1892 20, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 20, 035. 43 

(See  Appendix  P 1.) 

2.  Apalachicola  River,  Florida. — The  examination  and  survey  of  the 
Apalachicola  Biver,  finished  in  1873,  showed  that  the  river,  through- 
out its  length  of  105  miles,  had  a  natural  channel  not  less  than  6  feet 
deep.  The  channel  was,  however,  much  obstructed  by  the  accumula- 
tion of  logs  and  snags  brought  into  it  by  the  freshets  in  the  Chatta- 
hoochee and  Flint  rivers.  At  Moccasin  Slough  the  river  had  been 
obstructed  by  piles,  driven  by  Confederate  authorities  during  the  war. 
Drift  logs  had  accumulated  against  these  piles,  and  formed  a  dam 
across  the  river,  and  forced  a  narrow  and  very  crooked  channel  through 
its  banks  into  the  river  Styx.  ^Navigation  was  difficult  at  the  Upper 
and  Lower  Elbows  on  account  of  the  abrupt  bends  and  narrow  chanueL 
The  original  project  for  the  improvement  of  the  river  provided  for 
securing  a  channel,  100  feet  wide  and  6  feet  deep,  by  the  removal  of 
Bnags  and  overhanging  trees,  and  widening  and  straightening  the  chan- 
nel at  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost  of 
t80,333. 

In  conformity  with  the  act  of  September  19, 1890,  this  project  was  in 
that  year  modified  by  adding  thereto  the  securing  of  a  channel  60  feet 
wide  and  5  feet  deep,  through  the  Gut-Off,  Lee  Slough,  and  the  Lower 
Ohipola  Biver,  at  an  estimated  cost  of  $7,500. 

The  expenditure,  from  1874  to  June  30, 1891,  of  $43,811.43,  had  re- 
sulted in  clearing  out  the  great  accumulation  of  logs  and  snags  and 
overhanging  trees,  and  in  annually  ];emoving  the  logs  and  snags  brought 
down  by  the  freshets  in  the  rivers  ubove. 

A  partial  improvement  had  also  been  effected  at  Moccasin  Slough 
and  the  Elbows,  but  navigation  at  these  points  was  still  difficult. 
.  A  little  work  had  been  done  on  the  Cut-Off  and  Lower  Chipola  Elver, 
unorder  to  enable  steamboats  to  reach  the  landings  above  and  below 
1*^  Slough,  but  the  funds  available  had  not  been  sufficient  to  do  any 
work  on  Lee  Slough  itselfl 

During  the  fiscal  year  ending  June  30, 1892,  the  sum  of  $764.47  has 
o^n  expended  in  removing  the  snags^  sunken  logs,  and  overhanging 
£Na  92 ^13 
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trees  from  the  Apalachicola  Eiver,  and  from  the  Cut  Off  and  Lower 
Chipola  Eiver,  which  lead  to  Lee  Slough.  The  country  bordering  on 
Lee  Slough  is  now  attracting  the  attention  of  settlers,  and  would  be 
rapidly  developed  if  the  Cut-Off  and  Lee  Slough  and  Lower  ChiiK)lA 
River  were  so  cleai*ed  of  obstructions  that  the  river  steamboats  could 
get  through  them  on  their  regular  trips.  Th^  river  affords  the  only 
practicable  means  of  transportation  for  the  products  of  this  country. 

July  1^  1891,  balance  unexpended $754.47 

June  30;  1892,  amount  expended  during  fiscal  year 754.47 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

(See  Appendix  P  2.)         . 

3.  Flint  Eiver  J  Georgia, — ^Before  the  improvement  was  begun  the  river 
was  only  navigable  at  low  water  from  its  mouth  up  to  Bainbridge,  and 
the  channel  over  this  portion  was  narrow,  crooked,  and  much  obstructed 
by  logs,  snags,  and  overhanging  trees. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1873  and  modified  in  1879,  the  object  of  the  original  project  being  to 
afford  a  channel  100  feet  wide  and  3  feet  deep  at  low  water  from  its 
mouth  up  to  Albany,  Ga.,  an  estimated  distaiice  of  105  miles;  and  of 
the  modification,  to  provide  a  navigable  channel  for  light-draft  steamers, 
at  moderate  stages  of  water,  from  Albany  to  Montezuma,  an  estimated 
distance  of  77  miles. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for  the 
"  Chattahoochee  and  Flint  rivers,''  of  which  $18,000  was  exx>ended  on 
the  Flint  Eiver. 

The  expenditure  up  to  June  30, 1891,  of  $140,220.84,  had  resulted  in 
obtaining  a  navigable  channel,  having  a  low-water  depth  of  3  feet,  from 
the  mouth  of  the  river  to  Albany.  Above  Albany  the  river  han  been 
partially  cleared  of  logs  and  snags,  and,  to  a  limited  extent,  of  loose 
rock,  between  Albany  and  Montezuma. 

During  the  fiscal  year  ending  June  30, 1892,  $12,080.74  was  expended 
in  the  care  and  preservation  of  plant  and  in  continuing  work  under  the 
approved  project. 

Between  the  mouth  of  the  river  and  Bainbridge,  Ga.,  the  river  is  in 
a  fairly  navigable  condition,  and  only  requires  the  annual  clearing  out 
of  snags  brought  in  by  the  winter  freshets. 

Between  Bainbridge  and  Albany,  Ga.,  a  channel  having  a  low- water 
depth  of  3  feet  and  a  minimum  width  of  50  feet  has  been  secured,  bat 
in  many  places  this  channel  is  too  narrow  and  tortuous  for  safe  navi- 
gation, and  will  be  improved  as  frinds  are  available.  The  work  will 
consist  in  drilling,  blasting,  and  removing  rock  from  the  marl  and  rock 
shoals.  When  completed  the  improvement  will  be  comparatively  per- 
manent; but,  for  the  preservation  of  the  improvement,  it  will  be  neces- 
sary to  maintain  a  snag  boat  on  the  river,  at  an  annual  cost  of  $6,000. 

Between  Albany  and  Warwick,  38  miles  above,  low-water  navigation 
is  prevented  by  a  series  of  rock  shoals,  on  which  the  depth  of  water 
varies  from  6  to  18  inches.  The  loose  bowlders  have  been  partially 
removed  from  the  channel  on  this  portion  of  the  river. 

Between  Warwick  and  Montezuma  the  improvement  consists  mainly 
in  the  removal  of  logs  and  snags  and  overhanging  trees,  and  has  been 
sufficiently  accomplished  to  permit  navigation  at  moderate  stages  of 
water.  Fresh  logs  and  snags  will,  however,  be  brought  in  by  each 
winter's  freshets.  So  far  as  known  no  commercial  use  has  been  made 
of  the  river  above  Albany  since  July,  1890,  when  the  Montezuma  Steam- 
boat Company  sold  their  small  steamer  to  the  Albany  Ifavigation  Com- 
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pany,  which  has  since  used  it  on  the  river  below  Albany.  There  are 
no  indications  that  any  use  will  be  made  of  the  river  above  Albany  in 
the  near  future.  For  this  reason  no  measures  have  been  yet  taken  to 
require  the  owners  of  the  two  bridges,  which  now  obstruct  navigation^ 
at  distanc<?is  of  16  and  41  miles  respectively  above  Albany,  to  provide 
their  bridges  with  draw  openings. 

Between  Albany  and  Bainbridge  a  considerable  river  trade  has  been 
developed  in  consequence  of  the  improvements  already  effected.  The 
business  will  be  much  increased  as  low- water  navigation  is  facilitated 
by  further  work. 

Between  Bainbridge  and  the  mouth  of  the  river  the  many  steamboats 
plying  on  the  Chattahoochee  and  Apalachicola  rivers  run  regularly 
and  do  a  large  business. 

July  1, 1891,  balance  unexpended $16, 809. 17 

June  30, 1892,  amount  expended  during  fiscal  year 12,080.74 

July  1, 1892,  balance  unexpended 4,728.43 

July  1, 1892,  outstanding  liabUities 794,81 

July  1. 1892,  balance  available 3,933.62 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 18.933.62 

(See  Appendix  P  3.) 

•        • 

4.  Chattahoochee  River^  Georgia  a/nd  Alabama. — The  river  was  origi- 
nally much  obstructed  by  logs,  snags,  and  overhanging  trees,  and  by 
a  number  of  rock  and  marl  shoals  and  sand  bars,  so  that  navigation 
was  difficult  and  dangerous.  Steamboats  could  only  run  by  daylight^ 
and  not  unfrequently  lay  on  sand  bars  for  weeks  at  a  time,  waiting 
for  a  rise  in  the  river.  Very  many  were  lost  by  striking  logs  and  snags. 
The  present  plan  of  improvement,  adopted  in  1873  and  modified  in 
1882,  contemplates  a  low-water  channel  4  feet  in  depth  and  100  feet  in 
width  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  224 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks;  by  the  excavation  of  rock 
shoals,  and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18, 1878,  $70^000  was  appropriated  for 
the  ^^Chattahoochee  and  Flint  rivers,"  of  which  $52,000  was  expended 
on  the  Chattahoochee  Eiver. 

The  expenditure  of  $251,941.23,  up  to  June  30, 1891.  has  resulted  in 
securing  and  maintaining  a  fair  navigable  channel  oetween  Chatta- 
hoochee, Fla.,  and  Eufaida,  Ala.,  at  all  seasons  of  the  year,  and  be- 
tween Eu&ula,  Ala.,  and  Columbus,  Ga.,  at  all  times  except  during 
low  water. 

Steamboats  now  make  regular  trips,  with  but  few  detentions,  run- 
mng  by  night  as  weU  as  by  day. 

'Die  limited  annual  appropriations  for  this  improvement  have  not 
been  sufOicient  to  maintain  properly  the  works  of  contraction  already 
constructed,  nor  to  extend  nor  modify  them  as  required. 

During  the  year  ending  June  30, 1892,  $9,604.64  has  been  expended 
in  maintaining  the  existing  improvement,  excavating  rock  shoals,  and 
in  making  a  partial  improvement  at  Mound  Bar,  by  contraction  and 
»liore  protection  works.  The  most  serious  obstructions  are  now  at 
tbe  Mound  and  Woolfolks  bars,  between  Enfaula  and  Columbus,  Ga. 
At  both  these  places  the  banks  are  caving  badly,  and  navigation  is 
y^rly  becoming  more  difficult  and  dangerous.  At  low  stages  boats 
have  to  be  warped  over  the  bars.    Trouble  is  also  experienced  at  Fran- 
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cis  Bend,  above  Eufanla,  and  Kings  Eock,  about  200  miles  below 
Columbus. 

If  sufficiently  large  appropriations  were  made  to  permanently  im- 
prove these  localities,  it  is  believed  that  thereafter  the  navigation  of 
the  river  could  be  maintained  in  good  condition  throughout  the  year, 
by  annual  appropriations  of  $10,000,  for  the  repair  and  maintenance  of 
the  plant  and  improvements,  and  for  the  removal  of  the  annual  accumu- 
lation of  logs  and  snags  brought  in  by  the  winter  freshets. 

The  hull  of  the  snag  boat  Chattahoochee  is  nearly  worn  out,  and  is 
not  worth  repairing  further.  The  snag  boat  will  have  to  be  practically 
rebuilt,  at  an  estimated  cost  of  $10,000. 

Eegular  lines  of  steamboats  do  a  large  passenger  and  freight  busi- 
ness on  this  river,  which  affords  the  only  practicable  means  of  trans- 
portation to  a  considerable  section  of  country. 

July  1, 1891,  balance  unexpended $11, 076. 98 

Jane  ^,  1892,  amonnt  expended  during  fiscal  year 9,604.64 

July  1,  1892,  balance  unexpended 1,472.34 

July  1, 1892,  outstanding  liabiUties 373.29 

July  1, 1892,  balance  available 1,099.05 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893' 26, 099. 06 

(See  Appendix  P  4.)      ' 

5.  La  Orange  Ba/you  and  Holmes  River,  Florida. — La  Grange  Bayou 
is  situated  on  the  north  side  and  near  the  head  of  Choctawhatchee  Bay, 
and  into  it  flows  Cedar  Creek,  a  deep  stream  from  90  to  100  feet  wide, 
on  which  is  situated  the  town  of  Freeport,  1 J  miles  above  the  bayou. 

The  channel  though  the  bayou  was  originally  narrow  and  shoal,  and 
obstructed  by  logs  and  drift. 

An  examination  of  the  bayou  was  made  under  the  act  of  Congress 
approved  March  3, 1881,  and  an  estimate  submitted  for  dredging  the 
channel,  so  as  to  admit  the  passage  of  vessels  drawing  4^  feet  at  mean 
low  water,  at  a  cost  of  $19,994.30. 

In  1883  the  sum  of  $2,000,  allotted  from  the  appropriation  of  $20,000, 
made  by  the  act  of  August  2,  1882,  for  the  improvement  of  Choctaw- 
hatchee River,  Florid^,  was  expended  on  La  Grange  Bayou,  mainly 
in  removing  snags  and  drift,  and  in  dredging  a  small  amount  of  mud 
from  the  shoalest  part  of  the  channel.  Since  then  no  work  has  been 
done. 

The  act  of  August  6, 1886,  appropriated  $2,000  for  this  improvement 
So  small  a  sum  could  not  be  profitably  expended,  and  it  was  decided  to 
withhold  it  until  an  additional  appropriation  was  made  for  the  work. 

The  act  of  August  11, 1888,  appropriated  $3,000  for  completing  the 
improvement  of  La  Grange  Bayou,  including  Holmes  Eiver,  up  to  the 
town  of  Vernon. 

An  examination  and  partial  survey,  made  in  1889,  showed  that  the 
amount  of  $5,000,  then  available  for  the  improvement,  was  not  suffi- 
cient to  complete  it  as  requu*ed  by  the  act,  and  the  Secretary  of  War 
therefore  directed  that  no  further  expenditures  should  be  made. 

Before  the  completion  of  the  Pensacola  and  Atlantic  Eailroad  the 
town  of  Freeport  was  the  center  of  trade  for  a  large  section  of  country 
surrounding  it.  This  trade  was  mainly  carried  on  in  vessels  plying  be- 
tween Pensacola  and  Freeport. 

Since  the  completion  of  the  railroad,  however,  the  commerce  of  Free- 
port  and  La  Grange  Bayou  has  diminished  to  such  an  extent  that  in  1889 
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there  ^'as  only  one  store  in  Freeport,  and  but  one  schooner  made  occa- 
sional trips  between  that  point  and  Pensacola. 

No  necessity  now  appears  to  exist  for  the  farther  improvement  of  La 
Orange  Bayou,  Florida. 

The  act  of  September  19, 1890,  appropriated  $3,000  for  "improving  La 
Grange  Bayou,  continuing  improvement  of  Holmes  Eiver,  Florida." 

Holmes  Kiver  is  an  afiluent  of  the  Choctawhatchee  Eiver.  It  is  a 
deep  stream,  but  was  much  obstructed  by  snags,  logs,  and  overhang- 
ing trees. 

During  the  fiscal  year  ending  June  30, 1891,  the  sum  of  $3,000  was 
expended  in  removing  these  obstructions.  For  this  purpose  the  log 
boat  belonging  to  the  Choctawhatchee  Eiver  was  used. 

The  river  is  now  in  good  navigable  condition,  but  there  is  very  little 
trade  carried  on.  The  improvement  made  will  probably  render  the 
navigation  of  the  river  safe  for  several  years  to  come. 

Jnly  1, 1891,  balance  unexpended $4,839.20 

July  1,1892,  balance  unexpended 4,839.20 

(See  Appendix  P  6.) 

6,  Choctawhatchee  River ^  Florida  and  Alabama. — ^When  work  on  the 
improvement  was  begun  in  1874,  the  river,  although  having  an  average 
width  of  300  feet,  was  almost  totally  obstructed  by  the  accumulation  of 
logs  and  snags,  and  navigation  was  only  possible  by  flatboats  of  light 
draft.  The  channel,  if  a  channel  existed  at  all,  was  exceedingly  dan- 
gerous to  navigation,  particularly  duriug  the  lower  stages  of  water. 

The  project  for  improvem^t,  adox)ted  in  1880,  provided  for  obtaining 
a  low-water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an  esti- 
mated distance  of  125  miles,  and  a  navigable  high-water  channel  from 
Geneva  to  Kewton,  Ala.,  an  estimated  distance  of  37  miles. 

In  1890  the  project  was  amended  to  provide  for  securing  a  low- water 
channel  fix>m  Geneva  to  Newton. 

The  improvement  consists  in  the  removal  of  logs  and  snags  from  the 
channel  and  overhanging  trees  from  the  banks,  in  deepening  sand  bars 
by  works  of  contraction  and  shore  protection,  and  in  excavating  a  chan- 
nel through  the  rock  and  marl  shoals. 

The  expenditure,  up  to  June  30, 1891,  of  $97,429.60,  had  resulted  in 
sufficiently  removing  the  obstructions  from  the  river  between  its  mouth 
and  Caryville  to  meet  the  requirement-s  of  the  present  commerce  on  that 
section  of  the  river,  and  in  giving  a  fairly  navigable  channel,  except  at 
exti'eme  low  water,  from  the  crossing  of  the  Pensacola  and  Atlantic 
Bailroad.  at  Garyville,  Fla.,  to  Geneva,  Ala.,  a  distance  of  25  miles,  and 
a  partially  improved  channel  from  Geneva  to  Pate  Landing,  25  miles 
above. 

Steamboats  now  run  with  considerable  regularity  from  Geneva,  Ala., 
to  the  railroad  at  Caryville. 

During  the  year  ending  June  30, 1892,  $6,748.68  was  expended  in 
snagging  operations  between  Geneva  and  Caryville,  and  in  providing 
motive  power  for  the  snag  boat. 

Greueva  is  a  thriving  town,  the  trading  and  shipping  center  for  a  rich 
agricultural  region  surrounding  it.  The  river  aftbrds  the  only  practi- 
cable means  of  transportation  to  this  district.  During  recent  years  the 
vork  has,  therefore,  mainly  been  directed  to  improving  this  section  of 
the  river,  and  has  resulted  in  clearing  out  a  large  number  of  the  accu- 
inulated  logs  and  snags.  Low-water  navigation  is  impeded  by  several 
^Uil  bars,  which  can  be  readily  deepened  by  works  of  contraction  and 
shore  protection  if  suflBcient  funds  are  appropriated  for  the  purpose. 
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When  freight  offers  steamboats  occasionally  run  to  Pate  Landing  at 
favorable  stages  of  water. 

Since  the  completion  of  the  Alabama  Midland  Railroad,  from  Mont- 
gomery, Ala.,  to  Bainbridge,  Ga.,  which  passes  through  l^ewton,  the 
urgent  necessity  for  improving  the  upper  portion  of  the  river  no  longer 
exists,  and  it  is  donbtfiil  if  this  section  of  the  river  would  now  be  much 
used,  even  if  the  improvements  were  completed. 

The  plan,  therefore,  contemplates  completing  the  improvement  be- 
tween Geneva  and  Caryville,  and  then  between  Geneva  and  Pate 
Landing,  before  beginning  any  work  upon  the  marl  shoals  which  now 
obstruct  navigation  between  l^ewton  and  Pate  Landing. 

With  larger  appropriations,  the  improvement  could  he  completed  be- 
tween Caryville  and  Pate  Landing  in  a  few  working  seasons,  and 
thereafter  only  an  annual  expenditure  of  about  96,000  would  be  required 
for  maintaining  a  snag  boat  for  the  removal  of  the  logs  and  snags 
brought  in  by  the  winter  freshets,  and  for  the  repair  of  works  of  con- 
traction, unless  it  should  be  then  decided  to  continue  the  improvement 
to  !N'ewton. 

July  1. 1891,  balanoe  unexpended $12,070.40 

Jane  30, 18&2,  amount  expended  during  fiscal  year 6, 748. 68 

July  1, 1892,  balance  unexpended 5,321.72 

July  1,1892,  outstanding  liabilitieB 829.99 

July  1, 1892,  balance  available 4,491.73 

Amount  appropriated  by  act  approved  July  13, 1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 991. 78 

(See  Appendix  P  6.) 

7.  Harbor  at  Pensa^cola^  Florida, — In  1878  the  channel  was  much  ob- 
structed by  wrecks,  and  a  survey  made  in  1879  showed  that  the  inner 
bar  had  shoaled  to  a  depth  of  19  J  feet  at  mean  low  water.  This  depth 
was  not  sufficient  to  accommodate  a  large  number  of  vessels  seeking 
entrance  to  the  port.  The  western  shore  of  the  entrance  to  the  harbor, 
which  is  the  site  of  old  Fort  McRee,  was  fast  washing  away,  and  a 
large  portion  of  the  fort  had  disappeared.  Corresponding  changes  in 
the  direction  of  the  channel  and  of  the  tidal  currents  had  occurred, 
and  to  this  was  partly  attributed  the  shoaling  of  the  inner  bar.  The 
removal  of  the  wrecks  was  begun  in  1878. 

The  plan  of  improvement  ^opted  in  1881,  in  accordance  with  the 
report  of  the  Board  of  Engineers,  contemplated  dredging  a  channel 
300  feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar, 
for  the  temporary  relief  of  the  navigation  of  the  harbor,  and  protect- 
ing the  shore  line  near  Fort  McBee  from  further  abrasion,  with  the 
view  of  preventing  further  injurious  changes  in  the  tidal  currents,  and 
retaining  this  position  for  defensive  purposes. 

The  expenditure  up  to  June  30,  1891,  of  $249,430.04  had  resulted  in 
obtaining,  temi)orarily,  a  channel  across  the  inner  bar  reported  to  be 
120  feet  wide  and  24  feet  deep,  at  mean  low  water,  at  the  conclusion  of 
dredging  operations  in  1886. 

This  channel  had  shoaled  to  a  depth  of  19  feet  in  June,  1891.  The 
jftirther  abrasion  of  the  western  shore  line  near  Port  McEee  was  stopped 
by  the  construction  of  two  groins,  north  of  the  fort,  and  nearly  at  ri<rbt 
angles  to  the  shore,  having  lengths  of  360  and  220  feet  respectively. 
The  groins  were  built  of  stone  and  concrete,  and  were  completed  in 
April,  1890. 

During  the  year  ending  June  30^  1892,  $11,380.52  was  expended  in 
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the  care  and  preservation  of  the  property  belonging  to  the  improvement, 
in  continuing  the  tests  of  cements  used  in  the  construction  of  the 
groins,  and  in  dredging  on  the  inner  bar. 

In  June,  1891,  the  continued  shoaling  of  the  inner  bar  was  causing 
such  serious  detriment  to  the  commercial  interests  of  the  port — many 
loaded  vessels  being  unable  to  leave  the  harbor — that  the  hiring  of  the 
suction  dredge  Bayley,  trom  the  Mississippi  River  Jetty  Company, 
was  authorized.  The  dredge  began  work  on  June  28,  1891,  and  con- 
tinued pumping,  when  the  weather  permitted,  until  July  16, 1891,  when 
the  shafb  was  broken.  The  owners  of  the  dredge  then  refused  to  go 
on  with  the  work.  It  is  estimated  that  14,151  cubic  yards  of  material 
was  removed  from  the  bar,  giving  an  available  increase  of  depth  on 
the  bar  of  about  one  foot  and  a  h^  which  has  not,  however,  been  pre- 
served. 

On  January  17,  1891,  a  Board  of  Engineers  was  appointed  to  as- 
semble at  Pensacola,  Fl^.,  for  the  purpose  of  considering  and  reporting 
upon  the  improvement  of  the  harbor.  The  report  of  the  Board,  dated 
July  16, 1891,  is  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1891,  page  1723. 

Jaly  1, 1891,  balance  onexpeDded $25,509.96 

Jnne  90,  1892,  amount  expended  during  fiscal  year 11, 380. 52 

July  1, 1892,  balance  unexpended 14,189.44 

July  1,  1892,  outstanding  liabilities 325.50 

July  1, 1892,  balance  available 13,863.94 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

m 

Amount  available  for  fiscal  year  ending  June  30,  1893 , 88, 863. 94 

(See  Appendix  P  ?•) 

8.  Escambia  a/nd  Conecuh  rivers^  Florida  and  Alabama, — ^These rivers 
are  actually  one  river;  that  portion  of  the  river  from  its  headwaters  in 
south  Alabaiha  to  the  Florida  and  Alabama  State  line  being  called 
the  Conecuh  River,  and  the  portion  in  Florida,  61  miles  long,  being 
called  the  Escambia  Biver.  It  empties  into  the  Escambia  Bay,  which 
is  itself  an  indentation  from  Pensacola  Bay.  Fully  50  per  cent  of  the 
immense  quantity  of  timber  shipped  from  Pensacola  Harbor  is  cut  ou 
lands  1  ributary  to  this  river  and  floated  down  in  rafts  to  Pensacola 
Harbor. 

The  river  originally  was  much  obstructed  by  snags,  sunken  logs,  and 
rock  shoals,  and  by  a  very  shoal  bar  at  the  mouth.  Steamboat  navi- 
gation was  not  attempted,  and  rafts  had  great  dif&culty  in  passing 
down  the  river.  • 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  exami- 
nations and  surveys  made  in  1878,  contemplates  the  removal  of  snags, 
sunken  logs,  and  other  obstructions  from  the  channel;  cutting  through 
^ock  shoals;  and  deepening  sand  bars,  by  works  of  contraction  and 
shore  protection,  from  the  mouth  of  the  river,  in  Pensacola  Bay,  to  the 
^outh  of  Indian  Creek,  an  estimated  distance  of  293  miles,  for  the  pur- 
Pose  of  fiEMsilitating  the  movement  of  timber  down  the  river,  aifording 
^t  the  same  time  facilities  for  steamboat  navigation. 
.    The  amount  expended  up  to  June  30, 1891,  $59,592.76,  had  resulted 
iji  providing,  maintaining,  and  renewing  the  necessary  plant;  in  twice 
^yedging  the  channel  through  the  bar  at  the  mouth  of  the  river  to  per- 
^t  the  passage  of  tugboats  drawing  not  over  5  feet  of  water;  in  the 
Tf^nioval  of  a  large  number  of  the  accumulated  logs  and  snags  from  its 
i^^outh  to  Thompson  Cut-off,  a  distance  of  133  miles;  and  in  keeping  the 
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improved  channel  fairly  free  from  logs  and  snags  brought  in  by  the 
winter  freshets. 

During  the  fiscal  year  ending  June  30, 1892,  $4,403.88  wan  expended 
in  snagging  oi)erations.  There  was  then  a  fairly  navigable  channel 
from  the  mouth  of  the  river  to  Jordan  Shoals,  a  distance  of  136  miles, 
for  stages  of  water  2 J  feet  above  low  water. 

This  river  and  its  tributaries  pass  through  the  extensive  timber  lands 
of  south  Alabama  and  Florida,  and  the  value  of  the  lumber  annually 
taken  to  market  by  the  river  is  estimated  at  over  $1,500,000. 

In  order  that  the  business  may  be  carried  on  safely  and  profitably 
the  river  should  be  kept  free  from  snags  and  like  obstructions  by  an 
efficient  snag  boat;  and  a  channel  75  feet  wide  and  8^  feet  deep  should 
be  dredged  through  the  bar  at  the  mouth  of  river,  in  order  that  the 
large  tugs  employed  in  towing  the  rafts  to  Pensacola  may  cross  the 
bar  and  enter  the  river  for  the  purpose  of  reaching  the  rafts.  The  raft« 
are  now  floated  across  the  bar  and  fastened  ip  timber  stands  in  the 
open  bay,  where  they  are  exposed  to  sudden  storms,  and  considerable 
loss  both  in  money  and  lumber  is  thus  occasioned. 

The  cost  of  dredging  the  bar  at  the  mouth  of  the  river  is  estimated 
at  $12,000.  The  annual  cost  of  operating  the  snag  boat  is  estimated  at 
$6,000,  or  $12,000  for  two  years. 

July  1, 1891,  balance  unexpended $7, 052. 55 

Amount  received  from  settlement  by  Third  Auditor  of  error  in  account  of 
Capt.  R.  L.  Uoxie,  Corps  of  Engineers 22. 41 

7, 074. 96 
June  30, 1892,  amount  expended  during  fiscal  year 4, 403. 88 

July  1, 1892,  balance  unexpended 2,671.08 

July  1, 1892,  outstanding  liabilities 521.08 

July  1, 1892, balance  available 2,150.00 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 • 10, 150. 00 

(See  Appendix  P  8.) 

9.  Alabama  Biver,  Alabama, — Before  improvements  were  begun  in 
1878,  the  river  was  so  full  of  sunken  logs  and  snags,  and  so  obstructed 
by  bars,  shoals,  and  reefs,  on  many  of  which  the  low- water  depth  was 
only  2J  to  3J  feet,  that  navigation  was  both  diflBcult  and  dangerous, 
and  many  boats  were  destroyed.  At  low-water  stages  boats  could  only 
run  by  daylight,  and  long  detentions  at  the  bars  and  shoals  were  fre- 
quent. The  normal  width  of  the  upper  river  is  from  500  to  600  feet, 
and  of  the  loweiviver  from  700  to  800  feet.  In  the  portions  of  the  river 
having  these  widths  the  low- water  depths  vary  from  8  to  15  feet;  but 
where  the  river  has  been  widened  by  the  erosion  of  its  banks,  bars, 
shoals,  and  reefs  are  found.  That  portion  below  the  Cut-off.  20  mile«  in 
length,  was  absolutely  inaccessible  during  low  water,  and  all  landings 
situated  thereupon  have  been  deprived  of  steamboat  service. 

The  plan  of  improvement  adopted,  pursuant  to  an  examination  and 
partial  survey  of  this  river,  made  under  act  of  Congress  approved  March 
3,  1876,  provided  for  obtaining  a  channel  200  feet  in  width  and  4  feetin 
depth,  at  low  water,  from  the  mouth  of  the  river,  44  miles  above  Mobile, 
to  Wetumpka,  Ala.,  a  distance  of  323  miles,  by  the  removal  of  snags, 
logs,  etc.,  from  the  channel;  cutting  overhanging  trees  from  the  banks; 
removing  rock  and  gravel  reefs  by  blasting  and  dredging;  and  deepen- 
ing sand  bars  by  works  of  contraction  and  shore  protection. 

The  expenditure  of  $167,444.22  up  to  June  30, 1891,  had  resulted  in 
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clearing  the  river  of  dangerous  snags  and  logs  and  overhanging  trees; 
ill  maintaining  an  efficient  stem- wheel  snag  boat,  for  the  removal  of  the 
logs  and  snags  brought  in  by  the  winter  freshets;  in  the  improvement 
of  eight  of  the  worst  bars,  by  works  of  contraction,  which,  however,  are 
now  in  bad  condition  and  need  extensive  repairs;  in  opening  the  20 
miles  of  river  below  the  Cut-offj  in  increased  safety  to  navigation; 
greater  regularity  and  reduction  in  time  of  trips;  and  in  enabling  boats 
to  carry  larger  loads.  Boats  now  run  by  night  a«  well  as  by  day,  at  all 
stages  of  water. 

During  the  fiscal  year  ending  June  30.  1892,  $10,541.56  was  expended 
in  snagging  operations,  and  in  slight  repairs  to  the  contraction  works. 

With  the  appropriation  of  $70,000,  made  by  the  river  and  harbor 
a»ct  approved  July  13,  1892,  it  is  proposed  to  provide  an  efficient  work- 
ing plant  for  the  permanent  improvement  of  the  numerous  bars  which 
now  give  trouble  at  low- water  stages. 

The  contraction  works  built  between  1878  and  1883  gave  so  satis- 
factory results  that  no  special  difficulty  is  anticipated  in  securing  low- 
water  depths  of  from  4  to  6  feet,  on  all  the  bars  now  having  less  depths, 
provided  sufficiently  large  appropriations  are  made  to  carry  on  the  work 
with  an  efficient  plant  and  a  large  working  force  during  the  low- water 
season. 

It  will  be  economy  to  make  appropriations  large  enough  to  complete 
the  improvement  in  a  few  seasons. 

July  1, 1891,  balance  unexpended $17,555.78 

June  30, 18SK2,  amount  expended  during  fiscal  year 10,541.56 

July  1,  1892,  balance  unexpended 7,014.22 

July  1, 1892,  outstanding  liabilities *....      2,270.76 

July  1, 1892,  balance  available 4,743.46 

Amount  appropriated  by  act  approved  July  13,  1892 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 74, 743.46 

(See  Appendix  P  9.) 

10,  Tallapoosa  River j  Alabama, — ^When  first  examined,  in  1881,  low- 
water  navigation  was  entirely  impracticable,  and  high- water  naviga- 
tion was  difficult  and  dangerous  on  account  of  the  great  accumulation 
of  logs  and  snags  in  the  channel,  and  of  the  numerous  sand  and  gravel 
bars,  and  a  few  rock  reefs.  Where  not  obstructed,  the  river  presented, 
generally,  long  reaches  of  fine  navigable  water,  with  a  width  of  200  to 
300  feet,  and  a  depth  of  6  to  12  feet,  but  where  the  normal  width  was 
exceeded,  to  any  extent,  sand  bars  and  gravel  or  rock  reefs  were  found, 
vith  a  low- water  depth  of  only  1  to  2  feet. 

The  project  for  the  improvement  of  the  river,adopted  in  1881,  pro- 
vides for  obtaining  a  navigable  channel  from  the  junction  with  the 
Coosa  Eiver,  where  the  two  rivers  form  the  Alabama  River,  to  the  foot 
ofTalla8seeBeefs,2  mUes  below  the  town  of  Tallassee,  a  distance  of  48 
miles,  with  a  least  depth  of  3  feet,  and  width  of  200  feet  in  open  river, 
and  60  feet  through  rock  reefs,  by  the  removal  of  snags  and  logs  from 
t^e  channel,  and  overhanging  trees  from  the  banks,  by  cutting  through 
tbe  rock  and  gravel  reefs,  and  by  deepening  sand  bars  by  works  of 
contraction  and  shore  protection. 
I         The  expenditure  of  $40,499.28  up  to  June  30,  1891,  had  resulted  in 
I       building,  equipping,  and  keeping  in  repair  a  snagboat  (without  motive 
power);  in  building  320  feet  of  temporary  jetty;  in  removing,  to  a  great 
extent,  the  original  accumulation  of  snags  and  logs  from  the  channel, 
Aiid  in  cutting  down  d^igerous  overhanging  timber  between  the  mouth 


202  REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

and  Cole  Ferry,  an  estimated  distance  of  43  miles.  At  the  close  of  the 
working  season,  in  November,  1889,  that  portion  of  the  river  was  navi- 
gable for  light-draft  steamers,  but,  so  feur  as  known,  no  commercial  use 
was  made  of  it. 

During  the  year  ending  June  30, 1892,  $2,623.69  has  been  exx>ended 
in  the  care  and  preservation  of  plant,  and  in  snagging  operations. 

July  1, 1891,  balance  unexpended $3, 518. 72 

Amount  received  from  error  in  settlement  of  account  of  Capt.  R.  L.  Hoxie, 
Corps  of  Engineers. 52.15 

3, 570. 87 
June  30,  1892,  amount  expended  during  fiscal  year 2,623.69 

July  1,  1892,  balance  unexpended 947.18 

July  1,  1892,  outstanding  liabilities 61.43 

July  1,  1892,  balance  available 885.75 

(See  Appendix  P  10.) 

11.  Coosa  River^  Georgia  and  Alabama. — ^With  headwaters  in  the 
mountains  of  Northwestern  Georgia,  the  Ooosawattee,  Oostenaula, 
Coosa,  Alabama,  and  Mobile  rivers  form,  in  feict,  one  great  river; 
which,  when  the  improvement  of  the  Coosa  Eiver  is  completed,  will 
famish  a  continuous  route  of  water  transportation,  776  miles  in  length, 
through  the  mineral  fields  of  north  Alabama,  the  agricultural  belt  of 
middle  Alabama,  and  the  timber  region  of  south  Alabama,  to  tide- 
water at  Mobile  Bay. 

A  distance  of  293  miles  of  this  water  way,  above  Lock  No.  4  (3  miles 
above  the  Georgia  Pacific  Eailroad  Bridge),  and  a  distance  of  367  miles 
between  Wetumpka  and  Mobile,  is  now  navigable. 

Between  Lock  No.  4  and  Wetumpka,  a  distance  of  116  miles,  tbe 
Coosa  River  has  a  low  waterfall  of  323  feet,  and  is  obstructed  by  a 
series  of  rock  shoals  and  reefs,  sei)arated  by  stretches  of  good  naviga- 
ble water,  varying  in  length  from  one-half  to  8  miles.  The  low-water 
discharge  of  the  Coosa  River  at  Wetumpka  is  5,800  cubic  feet,  about 
the  same  as  that  reported  for  the  Mississippi  River  at  St.  Paul. 

The  abundance  of  water,  the  stability  of  the  banks  and  bottom  of  the 
river,  and  the  rock  foundations  for  locks  and  dams,  presented  in  nearly 
all  cases,  make  the  lower  portion  of  the  river  peculiarly  susceptible  to 
permanent  improvement  by  a  system  of  slackwater  navigation. 

Pursuant  to  the  various  examinations  and  surveys  made  between 
1870  and  1889,  a  plan  of  improvement  has  been  adopted,  which  con- 
templates the  removal  of  the  lesser  rock  shoals,  and  sand  and  gravel 
bars,  by  excavation,  and  by  works  of  contraction ;  and  the  construc- 
tion of  locks  and  dams  te  overcome  the  more  serious  obstructions. 

By  the  various  acts  makmg  appropriations  for  its  improvement,  the 
Coosa  River  has  been  divided  into  two  sections  by  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge. 

In  the  upper  section,  between  Rome  and  the  bridge  (236  miles  long), 
eight  locks,  with  their  accessory  dams  or  dikes,  will  be  required,  oi 
which  three  have  been  completed  and  opened  to  navigation,  and  the 
fourth  is  now  under  construction. 

In  the  lower  section,  between  Wetumpka  and  the  bridge  (68  mile» 
long),  twenty-three  locks,  with  their  accessory  dams  or  dikes,  will  b© 
required,  of  which  Lock  No.  31,  at  Wetumpka,  is  now  under  constrnc- 
tion.  The  first  appropriation  for  this  section  of  the  river  was  made  by 
the  act  of  September  19, 1890. 

a.  Between  RomCj  Georgia,  a/nd    the  East  TennesseCj  Virginia  ani 
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Oeorgia  Railroad  Bridge, — Before  improvement  the  river  was  much 
obstmcted  by  rock  shoals  and  sand  and  gravel  bars  between  Borne, 
Oa.,  and  Greensport,  Ala.,  a  distance  of  162  miles;  and  below  Greens- 
I>ort  it  was  not  navigable  at  all,  on  account  of  the  many  shoals  and 
rapids  formed  by  ledges  of  rock  crossing  the  river  bottom  at  points 
where  the  width  of  the  river  was  greater  than  the  norm^. 

The  expenditure  up  to  June  30, 1891,  of  $583,384.92  had  resulted  in 
securing  a  fairly  navigable  channel  from  Borne  to  Greensport  by  blast- 
ing out  the  rock  shoals  and  by  the  construction  of  wing  dams  to  scour 
out  the  sand  bars. 

Below  GreensiH)rt,  at  distances  respectively  of  0.68,  3.86,  and  5.24 
miles,  three  masonry  locks,  each  having  an  avaUable  width  of  40  feet 
and  length  of  175  feet,  with  their  accessory  dams  or  dikes,  had  been 
completed  and  opened  to  navigation.  In  consequence  of  the  improve- 
ment steamboats  made  regular  trips  between  Bome  and  Gadsden  and, 
when  business  demands  it,  extend  their  trips  to  a  landing  1  mile  below 
Lock  No.  3. 

During  the  year  ending  June  30, 1892,  the  sum  of  $84,459.31  has  been 
expend^. 

Cribs  have  been  placed  to  mark  the  channel  at  the  Greensport  Beef, 
and  guide  cribs  added  above  and  below  Lock  No.  3  to  aid  boats  enter- 
ing and  leaving  the  lock. 

A  stone  dam  parallel  to  the  channel  at  the  foot  of  Wood  Island,  a 
short  distance  below  Lock  No.  3,  has  been  built  to  prevent  the  bad 
cross  current  which  previously  made  this  point  dangerous  for  boats. 

At  the  Ea«t  and  West  Bailroad  Bridge,  half  a  mile  below  Lock  No.  3, 
the  channel  under  the  bridge  has  been  improved  by  the  railroad  com- 
pany by  the  removal  of  the  cofferdams  of  the  piers. 

At  L<>nnergan  Beef,  about  2  miles  below  Lock  No.  3,  the  channel  has 
been  straightened  ana  improved  and  marked  by  timber  cribs. 

Dam  No.  4,  about  3  miles  above  Biverside,  Ala.,  on  the  Georgia 
Pacific  Bailroad,  has  been  nearly  completed,  and,  with  the  work  at 
Lonnergan  Beef,  makes  navigation  practicable  on  a  moderate  rise  in 
the  river  as  far  as  the  dam.    Dam  No.  4  is  21  miles  below  Lock  No.  3. 

In  order  to  complete  this  work  economically,  sufficiently  large  appro- 
priations should  be  made  to  enable  it  to  be  carried  on  without  inter- 
ruption, with  efficient  plant  and  a  large  working  force. 

July  1. 1891^  balaDce  nnexpended tf...  $90,315.08 

June  90, 1SSK2,  amoant  expended  dnring  fiscal  year 84,459.31 

July  1, 1892,  balance  nnexpended 5,855.77 

July  1, 1892,  ontatanding  UabiUtiea 3,480.52 

My  1, 1892,  balance  ayailable 2,375.25 

timonnt  appropriated  by  act  approved  July  13, 1892 ISO,  000. 00 

Amount  avaUable  for  fiscal  yeai:  ending  Jnne  30, 1893 132, 375. 25 

SAmonnt  (estimated)  required  for  completion  of  existing  project 960, 133. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

ft.  Between  Wetumpkaj  Alabama,  and  the  East  Tennessee,  Virginia 
*«4  Oeorgia  Bailroad  Bridge. — The  first  appropriation  for  the  improve- 
n^ent  of  this  section  of  the  river  was  made  by  the  act  of  September  19, 
1890. 

.  Daring  the  fiscal  year  ending  Jnne  30, 1891,  $8,681.34  was  expended 
^  procuring  the  necessary  outfit  and  in  making  detailed  surveys  for 
^6  precise  location  of  the  locks  near  Wetumpka  and  in  making  a 
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Beries  of  velocity  and  discharge  observations,  extending  from  high  to 
low  water. 

Daring  the  year  ending  Jane  30, 1892,  the  som  of  $36,582.60  has  been 
expended. 

The  detailed  sarveys  began  in  the  previons  fiscal  year  were  com- 
pleted and  the  precise  location  of  Lock  and  Dam  No.  31  was  decided 
apon.  The  necessary  land  in  the  vicinity  of  Lock  No.  31  was  rented, 
pending  the  preliminaries  to  the  purchase  thereof.  The  land  was  filled 
up  and  graded,  and  the  workshops,  stables,  etc.,  needed  in  the  construc- 
tion of  the  lock  were  built.  Two  thousand  seven  hundred  and  eighty- 
six  cubic  yards  of  rock  was  excavated  from  the  reef  above  the 
Wetumpka  Bridge,  the  greater  part  of  which  was  used  in  making  a 
temporary  breakwater  to  divert  the  current  from  the  lock  site.  Two 
barges  for  the  transportation  of  sand  were  built.  A  large  amount  of 
machinery  and  plant  was  procured  and  put  in  place.  A  towboat  was 
purcha(*ed.  It  is  proposed  to  build  the  lock  of  Portland  cement  con- 
crete, faced  with  granite.  A  contract  for  the  delivery  of  900  cubic 
yards  of  granite,  cut  to  dimensions,  has  been  made  and  the  delivery 
begun.    The  construction  of  the  cofferdam  will  be  begun  in  July. 

The  cost  of  this  work  will  be  very  materially  increased  unless  the 
appropriations  made  are  sufficiently  large  to  enable  it  to  be  carried 
on  without  interruption,  with  efficient  plaut  and  with  a  large  working 
force. 

July  1, 1891, balance  unexpended $141,318,66 

June  90, 1892,  amount  expended  during  fiscal  year 36, 582. 60 

July  1, 1892,  balance  unexpended 104,736.06 

July  1, 1892,  outstanding  liabilities $9,785.47 

July  1, 1892,  amount  covered  by  uncompleted  contracts 17, 339. 10 

27, 124. 57 

July  1, 1892,  balance  available 77,611.49 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 177, 611. 49 

Amount  (estimated)  required  for  completion  of  existing  project 4, 843, 074. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  11.) 

12.  Operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  Eiver^  Georgia  and  Alabama. — ^The  expenses  of  operating  and 
care  of  Locks  Kos.  1,  2,  and  3  dnring  the  past  fiscal  year  have  been 
paid  in  the  manner  indicated  by  section  4,  act  of  July  5, 1884. 

The  amount  expended  daring  the  fiscal  year  ending  June  30, 1892, 
was  $6,614.28. 

(See  Appendix  P  12.) 

13,  Cahaba  Eiver^  Alabama. — The  report  of  the  examination  of  this 
river  from  its  mouth  to  Centreville,  Ala.,  in  1874,  states  that — 

On  thirteen  of  the  shoals  there  is  only  1  foot  of  water  and  on  two  as  little  as  eight-* 
tenths  of  a  foot.     Besides  this  there  are  innumerable  snags,  the  acciun  illation  o^ 
years,  and  also  a  creat  quantity  of  leaning  trees,  which  must  be  removed  owing  tCF 
the  narrowness  of  the  streiim  even  at  a  stage  several  feet  above  low  water.     •     •   • 
The  river  is  spanned  by  three  bridges.    •    *    •    The  railroad  bridges  are  only  afeW^ 
inches  above  high  water,  while  the  road  bridge  is  sometimes  submerged. 

The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 
Under  acts  of  Congress  approved  June  23,  1874,  and  June  17, 1880- 
examinations  and  partial  surveys  were  made  in  1874  and  in  1880,  and- 
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• 

a  plan  of  improvement  was  adopted  which  provides  for  obtaining  for 
the  lower  Cahaba  River,  from  its  month  to  the  town  of  Centreville,  a 
distance  of  88  miles,  a  navigable  channel  with  a  width  in  open  river  of 
100  feet,  and  in  soft  rock  and  bar  cnts  of  60  feet,  having  a  depth  at  low 
water  of  3  feet,  by  the  removal  of  snags,  etc.,  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  cutting  through  the  soft  rock  and 
gravel  bars,  and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30, 1886,  of  $28,989.79  had  resulted  in 
the  partial  improvement  of  the  river  from  its  mouth  to  Centreville, 
adapting  it  to  high- water  navigation;  but,  on  account  of  the  obstruct- 
ing railroad  bridges,  steamboats  were  unable  to  make  any  use  of  the 
improved  river.  Since  that  time  no  work  has  been  done,  because  of  a 
proviso  in  the  river  and  harbor  act  of  August  5, 1886,  that— 

No  part  of  said  sum  [$7,500  appropriated  for  this  work]  shaU  be  expended  until  the 
officer  in  charge  shaU  have  reported  that  the  railroad  and  other  bridges  across  said 
riTer  have  been  provided  with  good  and  sufficient  draw  openings. 

These  bridges  continue  to  obstruct  the  navigation  of  the  river,  not 
having  been  provided  with  draw  openings. 
The  act  of  September  19, 1890,  provided  that: 

The  existing  provision  restricting  the  expenditure  of  thebalance  now  available  for 
the  improvement  of  said  river  is  hereby  repealed,  and  said  balance  shall  be  expended 
in  continuing  the  improvement  thereof. 

Under  this  act  $3,506.56  was  expended  up  to  June  30, 1891,  in  the 
examination  of  the  river  in  November,  1890,  and  in  the  partial  con- 
struction and  equipment  of  a  light-draft  log  boat  (to  be  used  in  the 
work  on  the  river),  which  was  nearly  finished  at  the  close  of  the  fiscal 
year. 

During  the  fiscal  year  ending  June  30, 1892,  $4,184.02  was  expended 
in  finishing  the  log  boat,  and  in  snagging  operations. 

The  river  was  found  to  be  so  badly  obstructed  that  with  appropria- 
tions only  sufficient  for  maintaining  one  working  party,  several  seasons 
will  be  required  to  open  the  river  for  any  useful  navigation. 

It  is  reported  that  previous  to  the  building  of  the  Alabama  Central 
Bailroad  Bridge  (21  miles  above  its  mouth)  several  steamboats  went  up 
as  high  as  Centreville,  and  brought  out  cargoes  of  cotton.  In  1849, 
when  the  bridge  was  completed,  navigation  by  steamboats  ceased  until 
1880,  when  an  attempt  was  made  by  a  small  steamer  to  navigate  the 
river;  she  proceeded  as  high  as  Centreville,  obtained  a  load  of  cotton, 
but  on  her  passage  down  became  disabled  and  capsized. 

Under  the  provisions  of  the  act  of  September  19, 1890,  and  by  direc- 
tion of  the  Secretary  of  War,  notice  dated  April  11, 1892,  was  served 
on  the  proper  officials  of  the  East  Tennessee,  Virginia  and  Georgia 

Railroad,  and  Birmingham,  Selma  and  New  Orleans  Railroad  Company, 

lespectively,  to  provide  their  bridges  crossing  the  Cahaba  Eiver  with 

suitable  draw  openings  by  January  1, 1893. 

'*        J^lyl,  1891,  balance  unexpended $4,263.79 

I        J^eSO,  1^K2,  amount  expended  during fifical year 4,184.0.. 

J'lly  1,1892,  balance  unexpended 79.77 

%  1, 1892,  outstanding  liabUitieB 8.70 

J^ly  1, 1892,  balance  available 71.07 

^ount  appropriated  by  act  approved  July  13,  1892 7,500.00 

^ount  avaUable  for  fiscal  year  ending  June  30, 1893 7, 571. 07 

(See  Appendix  P  13.) 
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IMPROTEMENT  OF  CERTAIN  RIVERS  IN  ALABAMA  AND  MISSISSIPPI,  OF 
BOaUE  CHITTO,  LOUISIANA,  AND  OF  HARBORS  AT  MOBILE^  ALABAMA, 
AND  BILOXI,  MISSISSIPPI. 

Officer  in  charge,  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  with 
Lieut.  Eben  E.  Winslow,  Corps  of  Engineers,  under  his  immediate  or- 
ders since  May  23, 1892;  Division  Engineer,  Col.  C.  B.  Gomstock,  Corps 
of  Engineers. 

1.  Mobile  Harbor  J  Alabama. — The  channel  had  originally  a  minimum 
depth  of  5^  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 

This  was  deepened  by  dredging  under  appropriations  from  1826  to  1852 
of  $228,830.68  to  10  feet  through  both.  In  1860  the  channel  in  Choctaw 
Pass  had  shoaled  to  7^  feet.  From  1870  to  1878  the  channel  was  deep- 
ened by  dredging  to  13  feet,  under  appropriations  amounting  to  $401,000. 
Length  of  cut  8  miles. 

From  1881  to  1888  the  channel  was  deepened  by  dredging  to  17  feet, 
under  appropriations  amounting  to  $740,000,  but  this  project  was  not 
completed  when  the  last  project  was  adopted.  The  length  of  cut  was 
25.91  miles. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  August,  1888,  the  object  being  to  afford  a  channel  of  entrance  from 
the  Gulf  of  Mexico  to  the  city  of  Mobile  of  280  feet  width  on  top  of 
cut  with  a  central  depth  of  23  feet  at  mean  low  water  by  dredging,  at 
an  estimated  cost  of  $1,980,000.  Act  of  September  19, 1890,  extended 
the  work  up  Mobile  Biver  to  the  mouth  of  Chickasabogue  Creek  and 
increased  the  estimated  cost  to  $2,043,800. 

The  entire  length  of  channel  under  present  project  is  31.85  miles  and 
the  entire  length  of  continuous  cut  is  29.98  miles. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1891,  was  $306,680.32. 

The  average  central  depth  of  the  dredged  channel  on  June  30, 1891, 
was  19.4  and  the  minimum  depth  on  that  date  was  14.7  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $275,198.23  and  on  that  date  the  average  central  depth  of  the  en- 
tire channel  was  24  feet  and  the  minimum  central  depth  was  20.2  with 
no  increase  of  width. 

July  1, 1891,  balance  unexpended $993,319.68 

June  30;  1892,  amount  expended  during  fiscal  year *  275, 198. 28 

July  1;  1892,  balance  unexpended 18,12L45 

July  1,  1892,  outstanding  liabiUties $11,871.34 

July  1,  1892,  amount  covered  by  uncompleted  contraots....      4, 478. 80 

16, 350. 14 


July  1, 1892,  balance  available 1,771.31 

Amount  appropriated  by  act  approved  July  IS,  1892 212, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 214, 271. 31 

^Amount  (estimated)  required  for  completion  of  existing  project 1, 181, 300. 00 

Amount  (estimated)  required  for  preservation  of  improvement 120, 000. 00 

Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  seotions  2  of  river 

and  harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  1.) 

2.  Black  Warrior  River j  Alabama^  from  TtuoaJooea  to  Daniels  Creek. — 
The  present  channel  is  only  navigable  during  very  high  water,  and  is 
even  then  extremely  dangerous. 
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The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1886,  the  object  being  to  afford  a  water-way  for  the 
transportation  of  coal',  iron  ore,  iron,  etc.,  in  barges,  from  the  Warrior 
coal  fields  to  the  Gulf  of  Mexico,  by  the  construction  of  five  locks  and 
dams,  at  an  estimated  cost  of  $741,670. 

The  amount  expended  to  June  30, 1891,  was  $247,671.49,  resulting 
as  follows: 

Lock  No.  1.  Locktender's  house  built  and  used  at  present  as  an  en- 
gineer's office.  Masonry  completed  except  laying  the  bank-wall  coping, 
which  is  in  readiness.  Area  back  of  bank  wall  paved,  and  bank  sloped 
and  turfed.  A  flight  of  fifty  steps  down  to  the  lock  constructed.  Base 
of  dam  leveled  up  to  elevation  (106) ;  1,300  yards  of  stone  for  dam  on 
hand. 

Lock  No.  2.  Cofferdam  (660  feet  long)  built,  and  pump  and  boiler 
placed  in  position  for  pumping.  Incline  into  lock  chamber  graded, 
1,500  feet  long.  Gut  stone  on  hand,  994  yards.  Bough  ashlar  on  hand, 
130  yards.  Backing  on  hand,  2,600  yards.  Sand  for  mortar  delivered, 
850  yards. 

Lock  No.  3.  Cofferdam  1,330  feet  long  completed,  inclosing  also  7  acres 
of  river  bed  for  quarry.  Incline  to  lock  and  quarry  graded,  1,500  feet 
long. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892,  is 
$76,783.43,  and  the  present  condition  of  the  work  is  as  follows: 

Lock  No.  1.  Locktender's  house  built  and  occupied  as  an  engineer 
office.  Lock  masonry  completed.  Base  of  dam  filled  in  to  within  9 
feet  on  the  crest.  Lock  yard  paved,  and  bank  sloped  and  turfed,  and 
steps  laid.    The  stones  are  on  hand  prepared  for  the  abutment  and  dam. 

Lock  No.  2.  The  river  wall  is  completed,  1,341  yards  of  masonry  have 
been  laid  in  the  bank  wall,  and  the  stone  for  finishing  it  is  in  readiness. 

Lock  No.  3.  Cofferdam  built  and  356  yards  of  asUar  quarried.  The 
foundation  for  the  lock  walls  is  being  excavated. 

Jnly  1, 1891f  balance  nnezpended $108,578.51 

June  30, 1892,  amount  expended  daring  fiaoal  year 76,783.43 

Jaly  1, 1892,  balance  unexpended 31,795.08 

July  1, 1892,  outatanding  liabilities 6,197.47 

Jnly  1, 1892,  balance  avaUable 25,597.61 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 225, 597. 61 

S  Amount  (estimated)  required  for  completion  of  existing  project 185, 420. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 

3.  Warrior  and  Tambigbeerivers,  AlabamaaTid Mississippi. — a.  Warrior 
River,  Alabama. — ^The  channel  of  this  river  was  originally  obstructed  to 
such  an  extent  by  logs,  snags,  overhanging  trees,  and  numerous  bars, 
that  navigation  at  low  water  was  impossible  and  at  high  water  ex- 
tremely hazardous. 

.  The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1890,  the  object  being  to  obtain  a  channel  6  feet  deep  at  ordinary 
W  water  from  Tuscaloosa  to  its  mouth  by  removal  of  logs,  snags  and 
overhanging  trees,  the  improvement  of  bars,  bank  revetment,  and  the 
construction  of  locks  and  dams  at  an  estimated  cost  of  §577,000. 
The  amount  expended  during  the  fiscal  year  ending  June  30^  1891| 


208         REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  S.  ARMY. 

was  $21,840.85  and  was  used  in  construction  of  a  portion  of  plant  r^ 
quired  for  prosecution  of  the  work,  no  improvement  being  effected. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  $26,831.01  in  preparation  of  plant  and  the  removal  of  snags,  logs, 
and  overhanging  trees,  no  increased  depth  being  obtained;  but  the 
time  required  to  run  the  river  and  the  hazard  attending  have  both  been 
reduced. 

July  1,  1891,  balance  unexpended $37, 127. 13 

June  30,  1892,  amount  expended  during  fiscal  year 26, 831. 01 

July  1,1892,  balance  unexpended 10,296.12 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893  85, 296. 12 

Amount  (estimated)  required  for  completion  of  existing  project 457, 000. 00 

Submitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

6.  Tombigbee  River ^  Mississippi^  from  Walkers  Bridge  to  Fulton. — The 
channel  was  originally  only  navigable  for  small  rafts  during  high  water, 
and  very  troublesome  for  them. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1888,  the  object  being  to  obtain  a  good  channel  for  navi- 
gation during  high  water  by  the  removal  of  snags,  logs,  stumps,  and 
cutting  overhanging  trees,  at  an  estimated  cost  of  $11,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jane 
30, 1891,  was  $6,517.18,  and  resulted  in  completion  of  the  project. 

July  1, 1891,  balance  unexpended $1,482.82 

June  30,  1892,  amount  expended  during  fiscal  year 1, 073. 93 

July  1,  1892,  balance  unexpended 408.89 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 408. 89 

Amount  (estimated)  required  for  preservation  of  improvement 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

c.  Tombigbee  River,  from  Fulton,  Mississippi,  to  Vienna^  Alabama. — 
The  channel,  before  improvement,  was  not  navigable  at  all  from  Fulton 
down  to  Cotton  Gin  Port,  69 J  miles;  from  Cotton  Gin  Port  down  to 
Aberdeen,  about  25  miles,  it  was  navigable  for  small  barges  carrying 
about  125  bales  of  cotton ;  from  Aberdeen  down  to  Columbus,  about  49 J 
miles,  navigation  was  difficult  when  the  river  was  12  feet  above  ordi- 
nary low  water;  from  Columbus  down  to  Vienna  the  channel  was  much 
obstructed  by  snags  and  overhanging  trees,  and  there  was  only  1  foot 
of  water  on  some  of  the  bars  during  low  water.  The  project  for  the 
improvement  of  the  river  from  Fulton  down  to  Columbus,  144  miles, 
was  adopted  in  1873,  the  object  being  to  give  a  good  high- water  navi- 
gation throughout  by  the  removal  of  snags  and  overhanging  trees. 
The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  afford 
a  channel  of  navigable  width  and  3  feet  deep  during  ordinary  low 
water. 

The  amount  expended  to  June  30, 1891,  was  about  $87,335.79  (exact 
figures  can  not  be  given,  for  reasons  that  appropriationa  were  made 
jointly  for  Warrior  and  Tombigbee  rivers)  and  resulted  in  the  comple- 
tion of  the  proposed  improvement  of  that  section  of  the  river  from  Ful- 
ton down  to  Columbus,  and  in  giving  such  a  channel  from  Columbus 
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down  to  Vienna  that  navigation  was  possible,  on  a  2-foot  rise,  for  boats 
drawing  3  feet,  and  the  accomplishment  of  over  one-half  the  work. 

The  amount  of  $4,714.26  has  been  expended  during  the  fiscal  year  end- 
ing June  30, 1892,  in  the  removal  of  snags,  logs,  and  overhanging  trees, 
in  preservation  of  improvement  previously  obtained.  This  section  of 
the  river  should  be  designated  hereafter  as  Fulton  to  Columbus,  the 
portion  below  Columbus  being  iacorporated  by  the  act  of  September  19, 
1890,  with  that  designated  ^^Tombigbee  Elver  &omDemopohs  toGolum- 
boB,  Idias.^ 

July  1, 1891y  balance  unexpended $4,714.26 

June  90, 1SSK2,  amount  expended  dnilng  fiscal  year 4,714.26 

Amoimt  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

=====B 

i  Amoont  (estimated)  required  for  preservation  of  improvement 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

d.  Tambigbee  River ^  Aldbamay  up  to  Demopolis. — ^At  the  present  time 
the  channel  has  a  minimum  depth  of  2  feet. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1890,  the  object  being  to  secure  a  channel  of  6  feet 
depth  at  low  water,  by  removal  of  logs,  snags,  and  bank  revetment,  and 
construction  of  locks  and  dams,  at  an  estimated  cost  of  $508,898.  The 
entire  length  of  this  section  is  191  miles.  The  amount  expended  dur- 
ing the  fiscal  year  ending  June  30, 1891,  was  $9,648.98,  and  resulted 
in  removal  of  logs,  snags,  and  overhanging  trees  from  65  miles  of  the 
lower  and  best  part  of  the  river,  and  the  paxtial  improvement  of  37^ 
miles  more. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $38,538.87,  and  resulted  in  removal  of  logs,  snags,  trees,  etc.,  from 
Milers  Gin  to  Barneys  Shoals,  in  repair  of  jetties  at  Osage  and  Bar- 
neys Shoals,  removal  of  snags,  logs,  trees,  etc.,  from  Demopolis,  Ala., 
12  miles  downstream,  and  the  partial  improvement  of  McGrews,  Pear- 
sons, and  Woods  Bluff  Shoals. 

July  1, 1891,  balance  unexpended $45,351.02 

June  30«  1892,  amount  expended  during  fiscal  year 38, 538. 87 

July  1, 1892,  balance  unexpended 6,812.15 

Amount  appropiiated  by  act  approved  July  13,  1892 125, 000. 00 

Amount  available  foi  fiscal  year  ending  June  30,  1893 131, 812. 15 

S  Amount  (estimated)  required  for  completion  of  existing  project 328, 808. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harl>or  acts  of  1866  and  1867. 

e.  Tombighee  River  from  Demopolis^  Alabamaj  to  OolumbuSj  Missis- 
Hppi. — The  present  channel  has  a  minimum  depth  of  1  foot. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1890,  the  object  being  to  obtain  a  channel  of  6  feet 
depth  at  an  ordinary  low  water  by  removal  of  logs,  snags,  etc.,  bank 
revetment,  and  construction  of  locks  and  dams,  at  an  estimated  cost  of 
1779,400. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  was  $288  in  the  preparation  of  a  portion  of  the  plant  and  the 
commencement  of  the  work  proper. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892,  is 
tU,712,  and  resulted  in  clearing  22^  miles  from  Windham  down,  in 
tte  lower  part  of  this  section  of  the  river,  of  snags,  logs,  and  over- 
2KG  92 14 
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of  the  cluumel  aooording  to  the  project  and  in  the  removal  of  sach 
obstmctions  in  the  liver  above  Moss  Point  as  have  lodged  during  the 
suspension  of  work. 

July  1, 1891,  balaooe  unexpended $15,833.03 

June  30, 18SK2,  amount  expended  during  fiscal  year 14, 099. 87 

July  1, 1892,  balance  unexpended 1, 733. 16 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 21,733.16 


'Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  (estimated)  required  for  preservation  of  improvement  above 

Moss  Point 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  5.) 

6.  Chickasahay  River ^  Mississippi, — ^At  the  time  of  the  adoption  of  the 
present  project  the  channel  was  only  navigable  for  small  rafts  during 
high  water  and  was  difficult  and  troublesome  for  them.  The  minimum 
width  of  the  channel  is  50  feet  and  the  minimum  depth  0.5  foot  at  extreme 
low  water.  The  project  for  the  improvement  of  this  river  was  adopted 
in  1890,  the  object  being  to  obtain  a  good  high- water  channel  from  the 
mouth  up  to  the  railroad  bridge  near  Shubuta  by  the  removed  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $30,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $4,595.27,  and  resulted  in  giving  a  high-water  channel  that  allows 
much  larger  rafts  than  formerly  to  be  brought  downstream  with  com- 
parative ease. 

July  1, 1891^ balance  unexpended $5,000.00 

Jane  30,  ISSKS,  amount  expended  during  fiscal  year 4,595.27 

July  1, 1892,  balance  unexpended 404.73 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 404. 73 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Submitted  in  compliance  with  requirements  of  secticns  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  6.) 

7.  Bluff  Creek,  Mississippi. — At  the  time  of  the  adoption  of  the  pres- 
ent project  navigation  was  obstructed  by  leaning  trees  and  logs. 

The  minimum  width  of  the  river  is  100  feet  and  the  minimnm  depth 
10  feet. 

The  project  for  the  improvement  of  this  creek  was  adopted  in  1890, 
the  object  being  to  obtain  a  channel  firom  the  mouth  up  to  Yancleaves 
by  the  removal  of  snags,  logs,  and  overhanging  trees,  at  an  estimated 
cost  of  91,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $999.51  and  resulted  in  the  completion  of  the  project. 

July  1, 188J1,  balance  unexpended $1,000.00 

June  30, 1SS2,  amount  expended  during  fiscal  year 999. 51 

July  1, 1892,  balance  unexpended •49 

(See  Appendix  Q  7.) 

8.  Leaf  River  J  Mississippi. — ^At  the  time  of  the  adoption  of  the  pres- 
ent project  the  river  was  not  navigable  on  account  of  snags,  logs,  and 
overhanging  trees. 
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The  mhiiiimm  width  of  the  river  channel  is  100  feet  and  the  mini- 
mum  depth  2.5  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  high- water  channel  from  the  mouth  to  the 
mouth  of  Bowie  Creek  by  the  removal  of  logs,  snags,  and  overhanging 
trees,  at  an  estimated  cost  of  $25,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $4^597.86  and  resulted  in  giving  a  high-water  channel  from  HattiLes- 
burg  to  Augusta,  Miss.,  a  distance  of  40  miles. 

July  1, 1891,  balance  nnezpended $5,000.00 

June  30^  lSd2,  amonnt  expended  during  fiscal  year 4, 597. 86 

July  1, 1892,  balance  unexpended 402. 14 

Amount  appropriated  by  act  approved  July  13,1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 402. 14 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  8.) 

9.  Harbor  at  Biloxij  Mississippi, — The  original  condition  of  the  chan- 
nel was  such  as  to  allow  only  vessels  of  5-foot  draft  to  enter  the  har- 
bor. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1882,  the  object  being  to  afford  a  channel  of  entrance  from  Missis- 
sippi Sound  to  the  wharves  of  Biloxi  of  navigable  width  and  8  feet 
deep,  at  an  estimated  cost  of  $55,000. 

The  amount  expended  to  June  30, 1891,  was  $34,148.64  and  resulted 
in  dredging  a  channel  9  feet  deep  at  mean  low  water  and  120  feet  wide 
throughout. 

The  present  project  is  therefore  completed. 

About  $8,000  every  4  or  6  years  will  be  ample  for  preservation  of  the 
improvement. 

July  1, 1891,  balance  unexpended $10,851.96 

July  1, 1892,  balance  unexpended 10,851.36 

(See  Appendix  Q  9.) 

10,  Pearl  River ^  Mississippi^  below  Jackson. — The  original  condition 
of  the  navigable  channel  of  this  jwrtion  of  the  river  was  such  as  allow 
navigation  only  during  high  water,  and  then  it  was  difficult  and  dan- 
gerous. The  minimum  width  of  the  stream  was  190  feet,  except  through 
Holmes  Bayou,  which  was  only  65  feet  wide.  The  minimum  width  of 
the  channel  was  65  feet.  The  minimum  depth  of  the  channel  at  low 
water  was  IJ  feet. 

The  original  project  for  the  improvement  of  this  portion  of  the  river 
was  adopted  in  1880,  the  object  being  to  obtain  a  5-foot  channel  at 
low  water,  at  an  estimated  cost  of  $95,940. 

A  clear  5-foot  channel  at  low  water  was  found  to  be  impracticable, 
but  a  2-foot  clear  channel  could  be  obtained.  This  amendment  to  the 
original  project  was  approved  in  1885  and  the  estimate  was  increased 
$50,000. 

The  amount  expended  on  the  work  up  to  June 30, 1891,  was  $105,438.80. 
The  condition  of  this  part  of  the  river  on  June  30, 1891,  was  such  as  to 
allow  light-draft  boats  to  navigate  from  the  mouth,  at  the  Rigolets,  La., 
to  Wheats  Fields,  Miss.,  106  miles,  all  the  year;  from  Wheats  fields 
to  Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from  Colombiay 
Miss.,  to  Jackson,  Miss,  159  miles,  on  a  7-foot  rise. 
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The  results  obtained  by  the  improvement  of  this  section  of  the  river 
dnriug  the  fiscal  year  ending  June  30,  1892,  are  an  increased  depth  of 
10  inches  at  low  water  from  the  mouth  up  to  Latons  Bluff,  126  miles, 
and  an  increased  width  of  95  feet  through  Holmes  Bayou. 

Jnly  1, 1891,  balance  nnexpended $22, 686. 20 

June  30, 1892,  am«imt  expended  during  fiscal  year 10,823.43 

July  1,  1892,  balance  nnexpended 11,862.77 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26, 862. 77 

i  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  10.) 

11,  Pearl  Eiver^  Mississippi,  between  Carthage  and  JacJcson. — ^The 
original  condition  of  this  part  of  the  river  was  such  as  to  make  navi- 
gation almost  impossible  except  in  high  water. 

The  minimum  width  of  the  river  was  100  feet;  the  minimum  depths 
at  low  water,  was  1  foot;  the  minimum  width  of  the  channel  was  40 
fe^t. 

The  original  project  adopted  for  the  improvement  of  this  river  con- 
sisted in  the  removal  of  snags,  logs,  trees,  etc.,  and  was  to  afford  a 
clear  channel  of  navigable  width,  6  feet  deep  at  low  water,  from  Jack- 
son to  Carthage,  105  miles,  at  an  estimated  cost  of  $21,000. 

A  clear  6-foot  channel  at  low  water  was  found  to  be  impracticable  by 
the  method  proposed,  but  a  2-foot  clear  channel  at  low  water  could  be 
obtained  and  was  all  that  the  present  commerce  of  the  river  required. 

The  original  estimate  was  increased  $29,000.  (See  Annual  Eeport, 
1886-^87,  Q  2,  page  1336.) 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  was  $24,779.10. 

The  condition  of  the  improvement  on  June  30, 1891.  is  such  as  to 
allow  light-draft  boats  to  navigate  with  comparative  saiety.  on  a  3-foot 
rise  above  ordinary  low  water,  from  Carthage  down,  102  miles,  and  the 
remaining  distance  down  to  Jackson,  3  miles,  on  a  4-foot  rise. 

The  condition  of  the  improvement  on  June  30, 1892,  was  such  as  to 
allow  light-draft  boats  to  navigate  safely  on  a  3-foot  stage  above  low 
water  fo)m  Carthage  to  Jackson. 

The  results  obtained  by  the  improvement  of  this  section  of  the  river 
are  an  increased  depth  of  2  feet,  on  account  of  removal  of  snags,  sunken 
logs  and  trees,  and  an  increased  width  of  at  least  20  feet  of  the  chan- 
nel, on  account  of  trimming  off  points. 

There  is  also  a  large  reduction  and  saving  in  freights  and  insurance 
rates. 

The  amount  exx>ended  during  the  fiscal  year  ending  June  30, 1892,  is 
$1,288.28. 

Project  completed. 

Jnly  1, 1891,  balance  nnexpended $1,470.90 

June  30,  18SK2,  amonnt  expended  dui'ing  fiscal  year 1,288.28 

Jnly  1,  1892,  balance  nnexpended 182.62 

Amonnt  appropriated  by  act  approved  Jnly  13,  18?^ 5, 000. 00 

Amount  avftilnble  for  fiscal  year  ending  June  30,  1893 5, 182. 62 
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Amount  (estimated)  required  for  preservation  of  improvement $2;  400. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  11.) 

12,  Pearl  Biver^  Missiasippi^  between  Edinburg  and  Carthage. — ^The 
original  condition  of  this  portion  of  the  river  was  snch  that  navigation 
at  low  water  was  impossible,  and  even  during  very  high  water  it  was 
difficult  and  dangerous. 

The  minimum  width  of  the  channel  was  20  feet.  The  minimum  depth 
at  low  water  was  8  inches. 

The  project  fOr  the  improvement  of  this  portion  of  the  river,  adopted 
in  1884,  was  to  afford  a  high- water  channel  from  Edinburg  to  Garthage, 
a  distance  of  24f  nules,  for  6  or  8  months  of  the  year,  at  an  estima^ 
cost  of  $13,464. 

The  amount  expended  on  the  work  up  to  June  30, 1891,  was  $9,721.13. 

The  condition  of  this  part  of  the  river  on  June  30, 1891,  was  such  as 
to  allow  light-draft  boats  to  navigate  with  comparative  safety  from  Ed- 
inburg to  Garthage,  on  a  4J-foot  rise  above  ordinary  low  water. 

The  results  obtained  by  the  improvement  of  this  portion  of  the  river, 
during  the  fiscal  year  ending  June  30, 1892,  are  an  increased  width  of 
15  feet  and  an  increased  depth  of  2  feet  at  low  water. 

Project  completed. 

July  1, 1891,  balance  unexpended $5,028.87 

June  30, 1892,  amount  expended  during  fiscal  year 2,654.57 

Jnly  1, 1892,  balance  unexpended 23,374.30 

Amount  appropriated  by  act  approved  July  13, 1892 500. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 2,874.30 

Amount  (estimated)  required  for  preservation  of  improvement 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q 12.) 

13.  Bogue  OhittOy  Louisiana. — The  channel  at  present  is  not  navigable 
at  ordinary  low  water,  it  being  obstructed  by  snags,  logs,  fish-traps,  etc. 

The  minimum  width  of  the  stream  is  120  feet  and  that  of  the  channel 
*80  feet;  the  minimum  depth,  3  feet. 

The  project  of  the  improvement  of  this  river  was  adopted  in  1890,  the 
object  being  to  obtain  a  3-foot  channel  during  the  p'cater  part  of  the 
year  by  the  removal  of  logs,  snags,  lish  traps,  etc.,  from  the  mouth  up 
to  Alford's  bridge,  at  an  estimated  cost  of  $30,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
$1,000,  was  applied  to  preparation  of  plant  for  the  work.  There  is  no 
change  in  the  condition  of  th^  river,  the  work  of  improvement  not 
having  been  begun. 

July  1, 1891,  balance  unexpended $5,000.00 

June  30, 1S92,  amount  expended  during  fiscal  year 1,000.00 

July  1,  1892,  balance  unexpended 4,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 9,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 20^  000. 00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q 13.) 
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INSPECTION  OP  THE  IMPROVEMENT  OF  THE  SOUTH  PASS  OP  THE 

MISSISSIPPI  RIVER. 

•      

Inspectmg  officer.  Maj.  James  B.  Qninn,  Corps  of  Engineers. 
The  inspecting  officer  in  his  annual  report  hereto  appended,  reports 
bat  little  constraction  work  having  been  done  at  the  Head  of  the 
Passes  and  in  South  Pass  during  the  year. 

At  the  mouth  of  South  Pass  eight  new  wing  dams  were  built,  and 
twenty  of  the  older  ones  repaired. 

Al.  legal  channel  was  maintained  during  the  year  at  the  head  of 
South  Pass,  and  ^Hhrough  the  pass  itself,"  but  during  a  period  of  32 
days,  from  May  20  to  June  20,  both  dates  inclusive,  such  channel 
did  not  obtain  ^Hhrough  the  jetties"  at  the  mouth  of  South  Pass. 
I>iiring  this  period,  however,  there  was  a  navigable  depth  of  28.1  feet. 
Over  an  area  containing  1^  square  miles,  lying  immediately  beyond 
tihe  sea  ends  of  the  jetties,  there  was  an  average  shoaling  of  1.59  feet 
daring  the  year. 

July  1, 1891,  balance  unexpended $10,000.00 

JTmie  30, 18S«,  amount  expended  dniing  fiscal  year 9,200.90 

JTaly  1, 1892,  balance  unexpended 799.10 

Ajnonnt  appropriated  by  act  of  Angast  11, 1888 10,000.00 

Amoimt  ayailable  for  fiscal  year  ending  June  30, 1893 ; 10, 799. 10 

(See  Apx>endix  E.) 

IMPBOYEMENT  OF  OEBTAIK  STREAMS  IN  LOUISIANA,  AND  OF  HABBOB 
AT   SABINE  PASS,  SABINE  BIYEB,  AND  NEOHES  BIYEB,  TEXAS. 

Officer  in  charge,  Maj.  James  B.  Qainn,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

i.  Ohefuncie  ( Tche/uncte)  Biver  and  Bogue  Falia^  Louisiana. — Previous 
to  improvement  these  streams  were  obstructed  by  snags,  logs,  and 
overhanging  trees.  The  bar  at  the  mouth  of  the  river  had  a  depth  of 
water  of  alK>ut  4^  feet  at  the  lowest  stage. 

The  project  for  the  improvement  of  the  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel  and  the 
dredging  of  the  bar  at  its  mouth,  and  was  modified  in  1884  so  as  to 
provide  for  the  building  of  a  breakwater  across  the  bar. 

With  the  first  two  appropriations  of  $1,500  each,  made  in  1881  and 
1882,  the  obstructions  were  removed  below  Covington,  and  part  of  the 
unexpended  balance  was  used  for  constructing  820  feet  of  the  break- 
water, but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be  likely 
to  re-form. 

To  prevent  this  or  retard  its  reformation,  the  oflBcer  in  charge  in  1884 
recommended  building  a  breakwater  extending  2,500  feet  into  the  lake 
and  then  dredging  a  channel  through  the  bar. 

The  original  estimated  cost  of  the  improvement  was  $5,460,  but  this 
did  not  provide  for  building  the  breakwater. 

Under  the  appropriation  of  $2,500  made  in  1886,  channels  5  feet  in 
depth  and  30  to  60  feet  wide  were  cut  through  the  bars  on  the  Bogue 
Fsdia  between  Old  Landing  and  Covington,  giving  better  navigation  for 
schooners  to  and  from  Covington. 

The  amount  expended  to  June  30, 1891,  was  $5,500.  At  that  date 
the  river  was  navigable  for  steamers  drawing  5  feet  to  Old  Landing, 
about  12  miles  above  its  mouth,  and  then  for  the  lighter-draft  schooners 
to  Covington,  about  2  miles  farther  up  on  Qie  Bogue  Falia.  The  river 
and  bayou  were  somewhat  obstructed  with  snag,  logs,  etc.  The  bar  at 
the  mouth  of  the  river  has  a  depth  of  about  5  feet  at  the  lowest  stage 
of  the  water. 
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In  October,  1891,  the  work  of  removing  the  most  dangerous  obstruo- 
tions  in  the  channel  was  commenced,  under  the  appropriation  of  f  1,000 
made  September  19, 1890,  with  hired  labor,  using  the  Government 
snagging  plant,  which  had  shortly  before  finished  work  on  the  Tick- 
few  Eiver. 

The  river  was  cleared  of  logs,  snags,  and  impending-  trees  from 
Madisonville  to  Old  Landing,  and  from  the  latter  place  to  Covington, 
on  the  Bogue  Falia,  as  far  as  the  funds  available  would  permit,  mate- 
rially lessening  the  dangers  of  navigation.  Operations  were  discon- 
tinued November  30, 1891,  and  the  plant  was  laid  up  at  Madisonville. 
The  amount  expended  on  this  work  during  the  fiscal  year  ending  June 
30, 1892,  was  $789.26. 

July  1, 1891,  balance  nnexpended $1,000.00 

Jane  30, 1892,  amount  expended  daring  fiscal  year 789.26 

Jnly  1, 1892,  balance  nnexpended 210.74 

Amount  appropriated  by  act  approved  July  13, 1892 1,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 210. 74 

(See  Appendix  S  1.) 

2.  Tickfaw  River  and  its  trihutarieSj  Louisiana. — When  the  project 
for  improvement  was  adopted  the  Tickfaw  Eiver  and  its  navigahle 
branches  were  obstructed  by  snags,  sunken  logs,  and  trees. 

Congress  authorized  an  examination  of  this  river  in  1879.  A  project 
was  submitted  in  1881  to  clean  out  the  river  and  its  principal  tribu- 
taries, the  Natalbany,  Blood,  and  Ponchatoula  rivers,  by  removing  the 
obstructions,  at  an  estimated  cost  of  $10,230. 

To  June  30, 1891,  the  appropriations  made  by  Congress  in  1881, 1882, 
1886,  and  1888,  aggregating  $7,000,  had  been  expended.  Twenty  miles 
of  the  Tickfaw,  and  the  Natalbany  to  Springfield,  the  head  of  naviga- 
tion, had  been  improved.  Work  was  also  done  on  the  Ponchatoula  as 
far  as  it  was  thought  advisable,  and  the  Blood  Biver  had  been  cleaned 
out  as  far  as  navigable. 

Under  the  appropriation  of  $1,000  made  September  19, 1890,  work  of 
removing  the  obstructions  that  had  re-formed  since  1889,  was  com- 
menced September  14, 1891,  with  hired  labor  and  tiie  use  of  the  Gov- 
ernment snagging  plant  wluch  had  but  recently  finished  work  on  the 
Amite  Eiver.    Operations  were  discontinued  in  October  of  that  year. 

Snags,  overhanging  trees,  and  logs  were  removed  from  the  l^ckfaw, 
Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to  the  head  of 
navigation.  The  extent  of  channels  improved  on  the  three  rivers  was 
about  39  miles,  and  the  sum  of  $777.96  was  expended  on  this  work  dur- 
ing the  year  ending  June  30, 1892. 

The  improvement  is  not  permanent,  as  obstructions  will  continue  to 
form  in  all  these  streams,  but'  an  annual  appropriation  of  $1,000  will 
keep  them  in  good  order. 

Although  the  improvement  is  not  of  a  permanent  or  conspicuous 
character,  the  little  which  has  been  accomplished  has  resulted  in  a  very 
material  increase  in  the  commerce  of  the  river.  Most  of  the  shipments 
are  made  direct  to  Few  Orleans. 

July  1, 1891,  balance  unexpended $1,000.00 

June  30, 1892,  amount  expended  during  fiscal  year 777.96 

July  1, 1892,  balance  unexpended 222.04 

Amount  appropriated  by  act  approved  July  13, 1892 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1,222.04 

(See  Appendix  S  2.) 
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5.  Amite  Biver  a/nd  Bayou  McmcJuiCj  Louisiana. — ^Before  improvement 
was  commenced  the  Amite  Biver  and  Bayou  Maucliac,  its  principal 
tributary,  were  navigable  by  the  ordinary  river  steamboat  below  and 
tor  a  short  distance  above  their  point  of  junction,  but  the  navigation 
was  very  much  impeded  and  endangered  by  snags,  stumps,  impending 
trees,  etc. 

In  1880  a  project  was  adopted  for  the  improvement  of  the  Amite 
River,  providing  for  a  low-water  channel  5  feet  in  depth  as  far  up 
Btream  as  appropriations  would  permit,  the  main  part  of  the  work  to 
be  done  above  the  mouth  of  the  Bayou  Manchac.  An  effort  was  made 
to  do  the  work  by  contract,  but  the  results  were  unsatisfactory,  and  in 
1883  the  original  project  \^as  modified  so  as  to  permit  the  use  of  the 
Government  plant  and  hired  labor,  the  improvement  to  be  made  below 
the  mouth  of  the  Bayou  Manchac. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had 
been  expended  on  these  streams  the  sum  of  $22,677.86.  At  that  date 
vessels  drawing  5  feet  of  water  could  navigate  the  bayou  from  its 
mouth  to  Wards  Creek,  on  the  Bayou  Manchac,  and  the  river  was  nav- 
igable for  vessels  of  like  draft  from  the  mouth  to  its  junction  with  the 
Bayou  Manchac,  but  navigation  on  both  streams  was  somewhat  ham- 
pered by  obstructions  which  required  removal. 

The  work  of  improvement  was  continued  from  July  1  to  August  29, 
1891,  under  the  appropriation  of  September  19, 1890,  with  the  Govern- 
ment plant  and  hired  labor.  Snags,  logs,  and  impending  trees  were 
removed  from  the  bayou  between  Hox>e  Villa  and  its  mouth  and  from 
the  river  between  its  mouth  and  the  junction  with  Bayou  Manchac. 
The  extent  of  channel  improved  was  about  13  miles,  resulting  in  giving 
much  relief  to  navigation. 

The  amount  expended  on  this  work  during  the  year  just  closed  was 
$950.29. 

Owing  to  the  caving  of  the  banks  of  these  streams  the  permanent 
improvement  is  hardly  x)ossible,  and  about  $2,500  will  be  required  an- 
nually to  keep  them  free  of  obstructions. 

Jnly  ly  1891,  balance  nnexpended $1,122.14 

June  30, 18&2,  amount  expended  daring  fiscal  year ^ 950. 29 

July  1,  1892,  balance  nnexpended 171.85 

Ampont  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 671. 85 

(See  Appendix  S  3.) 

4.  Bayou  Lafourche^  Louisiana. — Prior  to  1879  the  navigation  of  the 
Bayou  Lafourche  was  very  much  obstructed  by  snags,  logs,  raft  heaps, 
impending  trees,  and  wrecks. 

In  1879  a  project  was  approved  for  the  removal  of  these  obstructions, 
and  work  under  this  project  was  carried  on  until  1885. 

In  1888  Congress  appropriated  950,000  for  the  improvement  of  the 
bayou,  on  the  plan  of  Lieutenant  Orosby,  Corps  of  Engineers,  dated 
June  11, 1886,  and  provided  for  dredging  for  the  imm^ate  relief  of 
bw-water  navigation. 

Lieutenant  Crosby's  project  was  for  a  lock  at  the  head  of  the  bayou, 
connecting  it  with  the  Mississippi  River,  and  subsequent  dredging  of 
the  bayou  channel  to  a  width  of  75  feet,  with  a  depth  of  5  feet  at  mean 
W  water  of  the  Gulf.  The  estimated  cost  was  $450,000,  with  an 
annual  expenditure  of  $8,000  for  operation  and  maintenance. 
Under  the  provision  of  this  act  (hedging  was  commenced  at  the  head 
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of  the  bayon,  and  has  been  continued  since  at  intervalB.  The  sum  of 
$57,283.44  has  been  expended  on  the  improvement  of  this  stream  to 
Jane  30, 1891,  with  considerable  benefit  to  the  low- water  navigation. 

As  soon  as  the  stage  of  water  permitted  tiie  work  of  improving  navi- 
gation was  resumed  August  5, 1891,  and  after  dredging  a  channel  for 
3^  miles,  and  removing  stumps  and  wrecks,  flatboat  navigation  was 
rendered  practicable  during  low  water  for  a  distance  of  32  miles. 
Dredging  was  discontinued  January  26, 1892,  on  account  of  high  water. 

The  amount  expended  on  this  work  during  the  year  en£ng  June 
30, 1892,  was  $16,060.36. 

Dredging  is  a  very  unsatisfactory  method  of  improvement,  as  much 
of  the  work  has  to  be  gone  over  again  after  the  subsidence  oi  the  flood 
in  the  Mississippi  Biver.  If  the  lock  was  constructed,  whatever  dredg- 
ing was  thereafter  done  would  be  practically  permanent  and  the  cer- 
tainty and  safety  of  the  navigation  of  the  bayou  assured. 

July  1, 1891,  balance  unexpended $72,716.56 

Jane  90, 1892,  amount  expended  during  fiscal  year 16,060.36 

July  1, 1892,  balance  unexpended 56,656.20 

July  1, 1892,  outstanding  liabilities 175.00 

July  1,  1892,  balance  available 56,481.20 

Amount  appropriated  by  act  approved  July  13,  1892 .'.     50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 106, 481. 20 

Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  4.) 

5.  Bayou  Terrebonne,  Loumana. — ^When  work  was  commenced,  in 
1880,  Bayou  Terrebonne  was  little  better  than  a  drainage  ditch,  b^g 
about  11  feet  wide  when  dredging  began. 

The  project  called  for  the  dredging  of  a  channel  4  feet  deep  at  mean 
low  water  of  the  Gulf  to  Houma.  The  cost  of  the  improvement  of  tJiis 
bayou  was  estimated  at  $38,800.  The  completion  of  the  work  to  Houma 
as  projected  cost  $3^,808,  enabling  planters  to  ship  their  merchandise 
to  Houma  or  else  to  New  Orleans  by  connecting  bayous  and  canals. 

July  ly  1891,  balance  unexpended $8»9a2 

July  1, 1892,  balance  unexpeuded 2^998 

(See  Appendix  S  5.) 

6,  Bayou  PUiqu^minej  Louisiana. — ^The  work  of  securing  the  month 
of  this  bayou  from  further  caving  is  under  the  charge  of  Oapt.  John 
Millis,  Oorps  of  Engineers,  whose  annual  rex)ort  thereon  is  submitted 
as  Appendix  T  1.  A  summary  of  the  work  done  under  his  direction  \b 
given  below,  page  223. 

Previous  to  the  closing  of  the  mouth  of  Bayou  Plaquemine  by  a  daiHf 
in  1867  or  1868,  the  largest  steamboat  passed  through  it  into  Orand 
Lake  and  the  numerous  water  routes  connected  with  it. 

In  1885  a  project  was  proposed  for  reestablishing  this  water  route  by 
building  a  lock  at  the  head  of  the  bayou  and  dredging  out  the  channel 
below.  In  1888  $100,000  was  appropriated  for  improving  the  bayon 
and  protecting  the  bank  at  its  mouth  from  caving;  975,000  of  this  som 
was  allotted  to  bank  protection  at  the  mouth;  the  remainder  has  been 
devoted  to  dredging  out  the  bayou,  so  as  to  give  a  channel  60  feet  wide 
and  6  feet  deep  at  mean  low  water-level  of  the  Gulf. 

This  dredging  progressed  until,  at  the  end  of  June,  1891,  it  had  nearly 
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readied  the  railroad  bridge.    The  cut  was  about  5  miles  long  and  30 
feet  wide,  aud  $16,984.31  had  been  expended  on  this  work  at  that  time. 

During  the  following  fiscal  year  the  dredging  was  continued  until  the 
bridge  was  reached,  and  since  the  draw  in  tlus  bridge  had  not  been 
completed  the  dredge  turned  back  and  widened  the  cut  to  60  feet  for 
a  distance  of  about  one-half  mile  from  l^e  bridge.  The  amount  ex- 
X>ended  on  this  work  during  the  year  ending  June  30, 1892,  was  $5,846.41. 

The  proposed  channel  is  incomplete  and,  until  the  lock  at  the  head 
of  the  bayou  is  built,  of  but  little  service  to  navigation  and  liable  to 
deteriorate. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement. 
Of  this  sum  $60,000  was  allotted  for  bank  protection  at  the  mouth.  A 
project  for  the  expenditure  of  the  remainder  by  commencing  work  upon 
the  lock  was  presented,  but  as  the  lock  proposed  by  a  Board  of 
Engineer  officers  was  estimated  to  cost  $700,000,  the  $42,169.28  availa- 
ble July  1, 1892,  has  been  held  for  increase  by  further  appropriation  by 
Congress. 

The  money  statement  following  is  for  the  entire  work  on  Bayou 
Plaqnemine,  the  amounts  for  securing  the  mouth  of  the  bayou  fh>m 
furth^  caving  (page  223)  being  included: 

July  1,  1891,  balance  unexpended $132,063.43 

Jnne  30, 1892,  amonnt  expended  dnring  fiscal  year 58,776.34 

Jnly  1,  1892,  balance  unexpended 73,287.09 

Amount  appropriated  by  act  approved  July  13, 1892 150,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1893 223, 287.09 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 358, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  S  6.) 

7.  Bayou  Oourtdbleau^  Louisiwna. — At  the  time  of  the  adoption  of  the 
present  project  the  back  water  from  the  Atchafalaya  Biver  formed  a  large 
sand  deposit  known  as  Little  Devil  Bar,  at  the  mouth  of  the  Gourto- 
bleaa. 

The  approved  project  of  1880  contemplated  the  closing  of  some  run- 
ont  bayons  in  order  to  confine  the  water  in  the  Goortableau  and  cause 
its  current  to  wash  out  the  bar  at  its  mouth ;  after  this  was  accom- 
plished, then  to  construct  a  timber  lock  and  dam  to  give  slack- water 
navigation  to  Washington,  La.  In  1883  the  estimate  was  increased 
to  $78,500,  and  provided  for  a  masonry  lock. 

Up  to  June  30, 1891,  the  sum  of  $28,374.87  had  been  expended  in 
closing  runout  bayous,  with  the  effect  of  partially  removing  the  bar. 

In  1890  $2,200  was  appropriated.  With  this  money  work  was  com- 
menced September  8, 1891,  and  continued  until  November  20  of  that 
year,  using  the  Oovemment  plant  and  hired  labor.  During  this  time 
the  dams  at  Bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all  re- 
paired with  piles  and  sheet  piles,  brush  aprons  being  placed  above  and 
below  them,  and  all  were  left  in  good  condition.  The  sum  of  $2,406.83 
has  been  e:^peuded  on  this  improvement  during  the  year  ending  June 
30.1892. 

Little  Devil  Bar  has  washed  out  considerably  under  the  influence  of 
the  dams  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  At- 
chafalaya River  7  feet  below  the  level  at  which  navigation  was  inter- 
mpted  in  the  summer  of  1891,  but  it  is  considered  doubtful  if,  with  all 
thft  nmout  bayous  cloaedy  a  channel  navigable  at  low  water  can  be 
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maintaiiied  over  this  bar  which,  nnder  any  circnmstances,  will  cer- 
tainly form  at  each  high  water  of  the  Atchafalaya. 

The  dams  are  in  fair  condition,  but  the  older  ones  will  require  exten- 
sive repairs  in  another  year. 

The  success  of  the  dams  so  far  built  appears  to  warrant  their  main- 
tenance, and  the  x>ermanent  closure  of  the  remaining  runout  bayous. 
There  seems  to  be  sufficient  water  in  the  bayou  to  wash  out  the  bar  at 
its  mouth,  formed  by  the  back  water  of  the  Atchafalaya,  if  it  can  be 
held  within  the  banks  which  the  closure  of  the  runout  bayous  by  dams 
appears  to  effect. 

July  1, 1891,  balance  unexpended $2,825.13 

June  30, 1892,  amount  expended  during  fiscal  year 2,406.83 

July  1, 1892,  balance  unexpended 418.80 

(See  Appendix  S  7.) 

8.  Bayou  Teche^  Louisiana. — ^Prior  to  the  project  for  improvement 
this  bayou  was  obstructed  by  suaga,  logs,  and  impending  trees,  but 
money  having  been  appropriated  the  stream  was  thoroughly  cleared  of 
such  obstructions  from  Port  Barre  down.  The  amount  expended  on 
this  improvement  to  June  30, 1891,  was  $49,578.16. 

Since  the  completion  of  this  work  in  1886  some  further  obstructions 
had  found  their  way  into  the  bayou,  and  in  1890  Congress  appropriated 
95,000  with  which  to  accomplish  their  removal. 

Work  under  this  appropriation  was  commenced  by  hired  plant  Octo- 
ber 12, 1891,  and  continued  until  December  10  of  the  same  year.  The 
extent  of  the  improvement  made  during  this  time  covers  a  distance  of 
about  59  miles  from  St.  Martinsville  down,  and  has  given  much  relief 
and  satisfaction  to  the  commerce  of  the  bayou.  The  amount  expended 
on  this  work  during  the  year  was  $4,771. 

The  improvement  of  the  Teche  can  not  be  considered  as  permanent, 
since  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantlj 
forming  obstructions  which  will  require  removaL 

July  1,  1891,  balance  unexpended $6,421,84 

June  30, 18^,  amount  expended  during  fiscal  year 4,771.00 

July  1, 1892,  balance  unexpended 650.84 

(See  Appendix  8  8.) 

9.  Mouth  and  passes  of  Calcasieu  River ^  Louisia/na. — ^Previous  to  any 
improvement  there  was  but  3  feet  depth  in  the  Calcasieu  Passes. 

In  1874,  1883,  and  1888  channels  were  dredged  through  the  bars  in 
Oalcasieu  Lake,  or  at  what  is  known  as  the  passes  of  Calcasieu  Biver. 
As  no  permanent  system  of  revetment  was  employed  the  dredged 
channels  were  soon  obliterated. 

In  1888  an  appropriation  of  $10,000  for  continuing  this  improvement 
was  made,  but  as  at  least  $150,000  will  be  required  to  give  anything 
like  a  permanent  channel  through  the  bars,  the  money  has  been  held 
for  future  consideration. 

In  1890  $75,000  was  appropriated  for  the  improvement  of  the  month 
of  the  Oalcasieu  Eiver,  but  as  the  work  of  jetty  construction  proposed 
was  in  an  exposed  locality  the  amount  was  not  deemed  sufficient  with 
which  to  commence  operations  economically,  and  it  has  consequently 
been  held  for  future  increase. 

The  early  construction  of  a  secure  channel  through  the  bars  in  Cal- 
casieu Lake  is  urgently  needed,  as  it  will  give  water  transx>ortation  for 
the  products  of  the  mills  on  Calcasieu  Eiver,  and  result  in  a  saving  to 
the  consumers  of  about  $40,000  annually  on  this  item  alone.    The  im- 


BIVEB  AND  HABBOB   IMPBOYEMENTS.  221 

proyementof  the  month  of  tho  river  will  afford  a  harbor  of  refuge  and 
be  an  extension  of  the  foregoing  improvement. 

Tip  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had 
been  expended  $19,245.31  on  this  stream. 

Jaly  1, 1891,  balance  unexpended ^ $84,9S5.40 

July  1, 1892,  balance  unexpended 84,935.40 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 184, 935. 40 

i  Amount  (estimated)  required  for  completion  of  exibting  project 425, 000. 00 

<  Snbmitteid  in  compliance  with  requirements  of  sections  z  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  AppcDdix  S  9.) 

10.  Harbor  at  Sabine  PasSy  Texas. — Originally  the  bar  obstmcting 
the  entrance  to  the  harbor  of  Sabine  Pass  had  not  6  feet  of  water  npon 
it.  In  1878  and  1880  channels  from  12  to  16  feet  were  dredged  through 
it,  but  they  soon  filled  up.  In  1882  a  project  was  approved  for  the  im- 
provement of  the  entrance  by  constructing  jetties  and  dredging,  if  nec- 
essary.   The  estimated  cost  of  the  improvement  was  $3,177,606.50. 

Since  the  approval  of  this  project  there  has  been  appropriated 
$1,098,750.  A  total  of  $1,120,422.44  had  been  expended  to  June  30, 
1891,  of  which  sum  $800,422.44  was  expended  under  the  present  project. 

The  east  jetty  has  a  total  length  of  17,100  feet;  the  outer  450  feet  is 
foundation  work  only.  A  section  of  this  jetty  at  the  outer  end,  240 
feet  long,  was  given  a  width  of  112  feet  at  the  foundation,  and  was 
capped  with  rock  weighing  from  1  to  3  tons.  Its  crest  was  4^  feet 
above  mean  low  water. 

The  west  jetty  is  9,500  feet  long.  Its  outer  end  lacks  about  4,000 
feet  of  being  abreast  of  the  outer  end  of  the  east  jetty;  2,500  feet  of 
this  jetty  is,  properly  sjieaking,  but  foundation  work. 

The  work  of  raising  the  jetties  to  2  feet  above  mean  high  water  was 
commenced  in  August,  1891,  under  contract  approved  May  27, 1891, 
and  has  been  continued  up  to  date.  The  east  jetty  has  been  raised  to 
this  height,  with  the  exception  of  about  3,215  feet,  and  the  west  jetty 
with  the  exception  of  4,374  feet. 

Without  any  disturbance  of  the  bottom^  so  as  to  assist  the  eroding 

action  of  the  current,  a  very  favorable  improvement  in  the  deepening 

of  the  pass  has  occurred,  notwithstanding  the  incomplete  state  of  the 

work.    A  vessel  drawing  14.1  feet  entered  the  pass  safely.    The  results 

80  far  obtained  are  very  encouraging. 

The  amount  expended  on  this  work  during  the  year  ending  June  30, 
1892,  was  $199,426.04. 

Jidy  1, 1891,  balance  unexpended $298,827.56 

June  90, 1892,  amount  expended  during  fiscal  year 199, 426. 04 

I       Jaly  1,1892,  balance  unexpended 98,901.52 

T       Jttlyl,  1892,  outstanding  liabilities $43,847.59 

July  1, 1892,  amount  covered  by  uncompleted  contracts 39, 009. 97 

82, 857. 56 

%  1, 1892,  balance  available 16,043.96 

Amount  appropriated  by  act  approved  July  13,  1892 350, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 366, 043. 96 

Amonnt  (ebi;imated)  required  for  completion  of  existing  project 1, 728, 856. 50 

I  Sobniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'    harbor  acts  of  1866  and  1867. 

(See  Appendix  S  10.) 
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11.  SoMne  River ^  Texas. — ^When  theimprovemeDt  of  the  river  was  com- 
menced there  was  a  depth  of  ^  feet  on  the  bar  at  its  month,  and  also 
above  the  town  of  Orange.  Logs,  snags,  etc.,  above  here  interfered 
with  navigation.  To  Jnne  30, 1889,  there  had  been  appropriated  for 
this  work  $34,700,  of  which  $30,760.39  had  been  expended. 

In  1880  a  channel  6  feet  deep  and  from  70  to  100  feet  wide  was 
dredged  through  the  bar.  In  1881  several  small  cuts,  to  avoid  bends 
obstructed  with  logs,  were  made  above  Orange. 

An  examination  above  Orange  showed  many  snags  in  parts  of  the 
channel,  and  a  project  was  prepared  and  contract  entered  into  for  the 
expenditure  of  the  remaining  balance  in  closing  both  branches  of  Old 
Biver  at  the  head  of  the  Narrows  with  pile,  brush,  and  earth  dams,  to 
throw  all  the  water  into  the  usefal  channel,  and  removing  the  obstruc- 
tions, such  as  snags,  overhanging  trees,  etc. 

The  smaller  Old  Eiver  channel  was  closed,  and  most  of  the  pfles 
driven  for  the  larger  dam,  when  a  sudden  rise  in  the  river  washed  out 
many  of  the  piles  in  the  latter.  The  river  remaining  so  high  that  sat> 
isfactory  work  could  not  be  done,  the  contract  was  extended  to  the  next 
low- water  season. 

Work  was  resumed  in  September,  1890,  and  the  dams  finished,  as 
projected,  in  December  following,  completing  the  project. 

The  dredged  channel  over  the  bar  at  the  mouth  is  somewhat  ob- 
structed by  snags,  logs,  etc.,  but  the  depth  is  now  sufficient  for  the 
present  demands  of  commerce. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30^ 
1891,  was  $34,613.12. 

After  the  obstructions  in  the  river  between  its  mouth  and  Sudduths 
Bluff  are  removed,  about  $2,000  will  be  required  each  year  to  keep  the 
river  in  navigable  condition. 

July  1, 1S91|  balance  unexpended • $86.88 

July  1, 1892,  balance  unexpended 86.88 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5,086.88 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  11.) 

1J2.  Neches  Biver ^  Texas. — ^Before  this  river  was  improved  the  bar  at 
its  month  had  only  3  feet  of  water  over  it,  and  navigation  was  obstructed 
between  Yellow  Bluff  and  Beviliwrt  by  snags  and  fallen  trees. 

The  project  adopted  for  the  improvement  of  this  river  called  for  the 
dredging  of  a  channel  over  the  bar  at  its  mouth  and  the  removal  of 
obstructions  from  the  river  between  Yellow  Bluff  and  BevilxK>rt.  To 
June  30, 1891,  $33,000  had  been  appropriated  for  this  work,  of  which 
$28,842.16  had  been  expended. 

In  1880  a  channel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  5  feet  deep  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  W8« 
again  dredged  to  a  depth  of  5  feet  by  the  Government  dredge,  which 
had  been  at  work  at  Calcasieu  Pa«s,  and  the  work  was  completed  iB 
April,  1889,  since  which  time  no  work  has  been  done. 

The  improvement  will  not  be  permanent^  as  the  bar  will  re-form. 
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JxHjlf  1891,  balance  nnexpended $4,157.84 

July  1, 1892,  balance  unexpended 4,157.84 

(See  Appendix  9 12.) 

13.  Removing  sunken  vessels  or  craft  obstrticting  or  endangering  naviga- 
fton. — ^The  removal  of  the  wreck  of  the  British  bark  Brtice,  sunk  in  Ship 
Island  Harbor,  Mississippi,  in  December,  1890,  was  commenced,  under 
contract  with  the  Alabama  Dredging  and  Jetty  Company  for  the  sum 
of  $1,490,  on  June  19, 1891. 

The  removal  was  completed  on  August  1, 1891. 

The  wreck  was  blown  to  pieces  with  dynamite,  and  it  is  believed  that, 
through  inexperience,  the  contractors  lost  something  like  $1,000  in  car- 
rying out  the  work.    Kothing  of  value  was  recovered  from  the  wreck. 

The  total  cost  of  removing  this  wreck  was  $1,764.83,  of  which  the  sum 
of  $1,666.38  was  expended  during  the  year  just  closea. 

Sunken  coal  barge  in  Bayou  Teche^  Louisiana, — On  March  5, 1892,  it 
was  rei>orted  that  a  coal  barge  had  sunk  in  Bayou  Teche,  near  Frank- 
lin. La.,  and  formed  an  obstruction  to  the  navigation  of  this  stream. 

Its  removal  was  authorized  March  28, 1892,  but  owing  to  high  water 
nothing  further  has  been  done. 

(See  Appendix  S  13.) 

EXAMINATION,  MADE  IN  COMPLIANCE  WITH    PROVISIONS    OF    BIVEB 
AND  HABBOB  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Sabine  River j  Texa^j  from 
where  said  river  empties  into  SaMne  Lake^  to  Sudduths  Bluff,  on  said  Sabine 
River  J  was  made  by  local  engineer  in  charge,  Maj.  Quinn,  and  report 
thereon  submitted  through  Col.  0.  B.  Gomstoek,  Corps  of  Engineers, 
Division  Engineer,  Southwest  Division.  It  is  the  opinion  of  M^. 
Qninn,  and  of  the  division  engineer,  based  ux)on  the  facts  and  reasons 
given,  that  this  locality  is  worthy  of  improvement.  The  report  of  the 
preliminary  examination  containing  sufficient  information  to  indicate  to 
Congress  the  probable  cost  of  the  work  required,  no  further  survey  ap- 
pears to  be  necessary  at  this  time.  The  work  proposed  contemplates 
the  removal  of  snags  between  Sabine  Lake  and  Sudduths  Bluff,  at  an 
estimated  cost  of  $10,000.  After  the  snags  are  removed  $2,000  will  be 
required  annually  to  keep  the  river  in  good  condition.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  ISo.  20,  Fifty- 
second  Congress,  first  session.    (See  also  Appendix  S  14.) 

SBCUBING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FBOM  PUBTHER 
CAVING,  AND  BEMOVING  SUNKEN  VESSELS  OB  CRAFT  OBSTRUOT- 
TSQr  OB  ENDANOERING  NAVIGATION  IN  MISSISSIPPI  RIVER  BELOW 
NBVT  ORLEANS,  LOUISIANA. 

Officer  in  charge,  Capt.  John  Millis,  Corps  of  Engineers;  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

I.  Securing  mouth  of  Bayou  Plaquemine,  Louisiana,  from  further 
caving. — Bayou  Plaquemine  was  formerly  an  outflowing  branch  of  the 
Mississippi  Biver,  but  on  account  of  its  tendency  to  enlarge  and  because 
of  apprehensions  that  the  channel  of  the  main  river  might  be  deterio- 
rated thereby,  the  levee  system  on  the  west  bank  of  the  Mississippi  was 
carried  across  the  head  of  the  bayou  in  1865.    It  is  now  proposed  to 
improve  and  deepen  the  bayou  and  establish  navigable  connection 
between  it  and  the  Mississippi  by  a  system  of  locks  at  the  head  of  the 
bayou. 
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The  west  bank  of  the  Mississippi  at  the  entrance  of  this  bayou  was 
formerly  subject  to  rapid  caving,  threatening  the  site  of  the  proposed 
locks.  The  project  adopted  for  the  prevention  of  this  caving  along  the 
west  bank  of  the  Mississippi  contemplates  the  construction  of  a  system 
of  submerged  spur  dikes,  built  of  timber,  brushy  and  stone.  They  run 
out  at  right  angles  to  the  general  direction  of  the  bank  line  and  are 
placed  at  intervals  of  about  900  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  there  had 
been  expended  $49,699.26  on  this  work.  Two  of  the  dikes  had  been 
finished  and  the  caving  had  been  stopped  in  the  vicinity  of  the  com- 
pleted work. 

During  the  past  year  necessary  repairs  were  made  to  dike  I^o.  1,  and 
three  more  dikes,  Nos.  3,  4,  and  5,  were  completed.  The  completed 
work  of  protection  now  extends  to  a  distance  of  2,600  feet  above,  and 
1,500  feet  below  the  site  of  the  proposed  locks,  and  within  this  distance 
the  caving  of  the  bank  has  been  arrested. 

During  the  fiscal  year  the  net  sum  of  $52,929.93  was  expended  on 
this  work,  leaving  an  available  balance  July  1, 1892,  from  funds  allot- 
ted to  this  improvement,  of  $31,117.81.  The  money  statement  is  con- 
solidated with  that  for  improvement  of  Bayou  Plaquemine,  Louisiana, 
page  219. 

(See  Appendix  T  1.) 

J2.  Removing  sunken  vesseU  or  craft  obstructing  or  encUmgering  naviga- 
tion in  Mississippi  River ^  below  New  Otleans^  Louisiana. — ^The  wi-eck  of 
an  old  dry  dock  lying  in  Mississippi  Biver  off  Point  Celeste,  about 
42  miles  below  New  Orleans,  was  blown  up  with  dynamite  on  hand, 
without  extra  expense,  and  no  longer  obstructs  navigation. 

(See  Appendix  T  2.) 

IMPROYEHENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers,  with 
Lieut.  William  C.  Langfitt,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Entrance  to  Oalveston  Harbor,  Texa^. — ^The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet  and  on  the  latter  about 
13  feet,  both  at  mean  low  tide. 

The  present  project  for  improvement  at  this  locality  was  adopted  in 
1874,  modified  in  1880,  and  again  modified  in  1886,  the  object  being  to 
deepen  the  channels  so  as  to  admit  sea-going  vessels  of  the  deepest 
draft.  The  projects  prior  to  1874  related  to  dredging  operations  on  a 
small  scale. 

The  projects  of  1874  and  1880  contemplated  construction  of  jetties  to 
deepen  the  channels  on  the  bars;  the  former  with  a  view  to  a  depth  of 
18  feet.  The  modification  of  1886  was  with  a  view  to  a  possible  depth 
of  30  feet  by  means  of  jetties,  to  be  supplemented,  if  need  be,  by 
dredging.  These  jetties  to  be  of  rock  and  to  be  built  to  a  height  of  5 
feet  above  mean  low  tide.  The  cost  of  the  modification  of  1886  (tha 
present  project)  was  estimated  as  $7,000,000. 

The  total  amount  expended  under  the  foregoing  plans  to  include 
June  30.  1891,  was  $2,273,920.90,  in  addition  to  which  there  was  ex^ 
pended  $100,000,  subscribed  by  the  city  of  Galveston,  in  1883.  It  ha^ 
resulted  in  a  depth  of  13 J  feet  in  the  channel  on  the  outer  bar  at  meazB^ 
low  tide,  and  a  depth  of  21  feet  where  the  inner  bar  was. 

The  amount  expended  during  the  past  fiscal  year  was  $438,922.6$^ 
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It  has  resulted,  in  maintainiiig  13^  feet  on  the  outer  bar  and  21  feet 
where  the  inner  bar  was. 

The  work  during  the  past  fiscal  year  has  been  confined  to  extension  of 
the  south  jetty.  The  extension  consists  of  4,600  linear  feet  of  completed 
and  2,923  linear  feet  of  uncompleted  jetty,  a  total  of  7,523  feet.  The 
total  of  work  done  on  this  structure  since  operations  upon  it  began  in 
1887  is  represented  by  26,923  feet  of  jetty,  of  which  24,000  leet  is 
completed  and  2,923  uncompleted. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1894,  is 
to  be  mainly  applied  towards  construction  of  the  projected  north  jetty. 

July  1,  1891,  balance  nnexpended $1, 104,079.10 

JnneSM),  189K2,  amount  expended  during  fiscal  year 438,922.63 

July  1,1892,  balance  nnexpended 665,156.47 

Julyl,  1892, outetanding  liabmtiea $19,838.72  - 

July  1,  1892,  amount  ooyered  by  uncompleted  contracts 618, 207. 64 

638,046.36 

July  1,  1892, balance  available.., 27,110.11 

Amount  appropriated  by  act  approved  August  5,  1892 450, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 477, 110. 11 

(Amount  (estimated)  required  for  completion  of  existing  project 4, 650, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api)endix  XJ  1.) 

2.  Shiip  channel  in  Oalveston  Bay^  TexM. — This  is  a  channel  dredged 
by  the  United  States  Government  from  Bolivar  Channel  to  Morgan  Cut, 
the  latter  terminating  at  a  x>oint  4.8  miles  from  Morgan  Canal,  which 
is  an  excavation  across  Morgan  Point  at  the  mouth  of  San  Jacinto  Biver. 
Morgan  Cut  and  Morgan  Canal  are  works  executed  by  the  Buffalo  Bayou 
Ship-Channel  Company,  chartered  under  the  laws  of  Texas. 

The  natural  depth  on  the  line  of  the  Galveston  Bay  Ship-Channel 
averaged  8^  feet  at  mean  low  tide,  with  a  depth  at  some  places  of  but 
7  feet. 

The  project  for  this  improvement  was  adopted  in  1871  and  modified 
in  1877,  the  object  being  to  excavate  and  maintain  a  channel  12  feet 
deep  and  100  feet  wide  at  bottom,  through  Galveston  Bay  from  Bolivar 
Chann^  to  Morgan  Cut,  a  distance  of  18.9  miles. 

Work  uxK)n  the  channel,  which  had  been  suspended  in  1883,  was  re- 
sumed in  February,  1888,  and  by  July  20,  1889,  a  channel  of  12  feet 
least  depth  and  100  feet  width  at  bottom  had  been  excavated  to  Morgan 
Cut. 
No  dredging  has  been  done  since  July,  1889. 

The  total  amount  expended  to  include  June  30, 1891,  was  $536,228.43. 
By  that  date  the  channel  had  shoaled  so  that  its  ruling  depth  was  9  feet. 
The  amount  expended  during  the  past  fiscal  year  was  $4,602.73,  mostly 
in  repairs  of  beacons  and  in  survey. 
The  ruling  depth  now  is  8.6  feet. 

The  work  of  improvement  of  the  ship  channel  having,  in  July,  1889, 
^^ched  the  i)oint  in  the  bay  at  which  the  southern  extremity  of  Morgan 
Cut  is  located,  the  officer  in  charge,  under  instructions  from  this  office, 
called  ui)on  the  Buffalo  Bayou  Ship-Channel  Company  to  execute  its 
«^greement  of  January  22, 1881,  to  transfer  to  the  United  States  its  works 
^t  Morgan  Point.  Congress,  by  act  approved  September  19, 1890,  pro- 
dded for  the  appointment  oi  a  ooumussion  of  United  States  engineers 
SKG  92 15 
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to  ascertain  the  value  of  any  portion  of  the  channel  from  Bolivar  Ohan* 
nel  to  the  point  where  the  San  Jacinto  River  enters  what  is  known  as 
Morgan  Canal,  which  might  have  been  constructed  by  the  Buffalo  Bayob 
Ship-Channel  Company,  the  amount  so  ascertained  and  certified  to  be 
correct  by  tiiie  Secretary  of  War  to  be  paid  to  the  ship-channel  com- 
pany out  of  any  money  in  the  Treasury  not  otherwise  appropriated. 
The  rex)ort  of  the  commission  was  made  December  4, 1890,  and  approved 
and  forwarded  to  the  proper  Department  for  payment  in  January  foL- 
lowing.  On  May  4, 1892,  payment  having  been  made  for  the  works, 
the  latter  were  taken  x>os8ession  of  for  the  Gtov^mment  and  made  free 
to  navigation. 

The  acquisition  of  the  works  at  Morgan  Point  added  to  the  ship  chan- 
nel in  Galveston  Bay  4.8  miles  of  cut  in  the  bay  and  3,347  linear  feet  of 
canal  across  Morgan  Point.  The  ruling  depth  in  the  cut  is  7^  feet;  the 
depth  in  the  canal  is  in  excess  of  17  feet.  The  addition  of  5.43  miles  of 
artificial  channel  to  the  Ship  Channel  in  Galveston  Bay  rendered  nec- 
essary a  revision  of  the  estimate  for  securing  and  maintaining  through- 
out a  least  depth  of  12  feet.  The  amount  of  the  revised  estimate  is 
given  in  the  full  rei)ort  of  the  officer  in  charge. 

The  project  is  uot  capable  of  permanent  completion,  it  being  estimated 
that  the  sum  of  $100,000  annually  will  be  required  to  maintain  the 
channel  after  it  has  been  ftdly  excavated  to  the  required  width  and 
depth. 

July  1,  1891,  balance  unexpended $60,271.57 

JnnedO,  1892,  amount  expended  during  fiscal  year 4,602.73 

July  1,  1892,  balance  une^ended « 45,668.84 

July  1, 1892,  outstanding  liabilitieB 95.69 

July  1,  1892,  balance  available ^ 45,573.15 

Amount  appropriated  by  act  approved  July  13, 1892 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 85,573.15 

r  Amount  (estimated)  required  f(»r  completion  of  existing  project 269, 675.  U 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(^     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  2.) 

3.  Trinity  Biver^  Texas. — ^The  natural  channel  on  the  bar  at  the  mouth 
was  narrow  and  shoal.  The  project  for  improvement  adopted  in  1873 
consisted  principally  in  dredging.  Between  1885  and  1889  no  work  was 
done  and  the  channel  which  had  been  deepened  in  1885  to  5}  feet  had 
shoaled  to  3  feet  2  inches.  The  project  was  modified  in  1889^  the  mod- 
ification principally  consisting  in  parallel  timber  jetties  to  effect  the  re- 
quired deepening  to  6  feet  on  the  bar.  The  total  expended  to  include 
June  30, 1891,  was  $52,822.21,  resulting  in  a  depth  of  3  feet  6  inches  on 
the  bar  and  straightening  the  channel.  The  amount  expended  during 
the  past  fiscal  year  was  $3,297.47.  One  jetty  has  been  nearly  completed. 
It  has  maintained  the  depth  of  3  feet  6  inches. 

July  1,  1891,  balance  unexpended $4,177.W 

June  30,  1892,  amount  expended  during  fiscal  year 3,297.^7 

July  1, 1892,  balance  unexpended 880.32 

July  1,  1892,  outstanding  liabilities 86.00 

July  1, 1892, balance  available 794.32 

Amount  appropriated  by  act  approved  July  13,  1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10  794.32 
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( Amount  (efltiinsied)  required  for  completion  of  existing  project $22, 6O0{ 

I  Sabmitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  XT  3.) 

4.  Oedar  Bayou,  TexcLs. — ^A  survey  of  this  locality,  with  a  view  to  ti 
moval  of  the  bar  at  the  mouth  of  the  bayou,  was  made  in  1889.  Th\ 
natural  depth  on  the  bar  was  3  feet  at  mean  low  tide.  The  cost  of  im* 
provement  to  alGford  a  depth  of  5  feet  was  estimated  as  $18,150,  which 
sum  was  appropriated  by  act  of  September  19, 1890.  This  sum  was 
applied  during  the  past  fiscal  year  to  dredging  and  protection  of  the 
excavated  channel  by  walls  of  brush  and  stone  mattress,  resulting  in  a 
channel  1,840  feet  long  and  64  feet  wide  with  ruling  depth  of  5  feet  over 
the  distance  dredged. 

July  1,  1891,  balance  unexpended $18,150.00 

Jnne30y  1892,  amoont  expended  daring  fiscal  year 13,258.22 

Jnly  1, 1892,  balance  nnexpended 4,891.'78 

Mlj  1, 1892,  outstanding  liabilities 2,918.10 

July  1, 1892,  balanee  available 1,973.68 

Amount  appropriated  by  act  approved  July  13, 1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 15, 973, 88 

(See  Appendix  U  4.) 

5.  Buffalo  Bayouj  Texas. — ^The  channel  between  the  city  of  Houston 
and  Simms  Bayou,  a  distance  of  11  miles,  the  extent  of  bayou  under  im- 
provement, was,  in  its  natural  condition,  narrow  and  tortuous  and  the 
natural  depth  in  many  places  was  not  more  than  6  feet    The  project 
for  improvement  was  adopted  in  1881,  the  object  being  to  straighten  the 
channel  and  to  widen  it  to  100  feet  and  to  deex>en  it  to  12  feet;  also  to 
remove  such  snags,  stumps,  and  overhanging  trees  as  obstructed  navi- 
^tion.    The  total  amount  expended  to  June  30, 1891,  was  $155^700.36. 
ft  resulted  in  clearing  the  channel  of  the  most  prominent  stumps,  snags. 
Old  overhanging  trees,  in  easing  most  of  the  bends,  and  in  removing  such 
kosds  as  obstructed  a  7-foot  navigation.    The  amount  exx>ended  during 
he  past  fiscal  year  was  $  10,103.63.    It  has  resulted  in  further  easement 
r bends  and  in  still  further  relieving  the  channel  and  bends  of  obstruc- 
inB.    The  obstructions  are  renew^  in  more  or  less  degree  every  year, 
fough  action  of  floods.    The  project  is  not  capable  of  permanent  com- 

Lon. 
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\j  1891«  balance  unexi>ended $13,049.64 

1 90, 1892,  amount  expended  during  fiscal  year 10,103.63 

1, 1892y  balance  unexpended 2,946.01 

1,1892,  outetanding  liabilities 30.00 


I 


|1, 1892,  balance  available 2,916.01 

%  appiopriated  by  act  approved  July  13, 1892 25, 000. 00 

jnt  available  for  flacal  year  ending  June  30, 1893 27,916.01 

telt  (estimated)  required  for  completion  of  existing  project 191, 549. 75 
tted  in  compliance  with  requirements  of  sections  2  of  river  and 
Irbor  acts  of  1866  and  1867. 

I  Api>endix  IT  5.) 

Er  ait  Brazos  Santiago,  Texas. — ^In  its  natural  state  the  chan- 
\a  bar  was  shifting,  and  its  depth  varied  irom  6  to  8  feet, 
t  (original)  project  for  its  improvement  was  adopted  in  1881, 
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the  object  being  to  fix  tUe  x>osition  of  the  channel  over  the  bar  at  the 
entrance  and  to  deepen  it  The  total  amonnt  expended  to  Jnne  30, 
1891,  was  $189,608.59,  besides  an  appropriation  of  $6,000  in  1878,  ap- 
plied to  removing  a  wreck.  It  has  resulted  in  no  useftd  effect  npon 
the  bar,  and  the  works  heretofore  constructed  have  practically  disap- 
peared. The  amount  expended  daring  the  past  fiscal  year  was  $190. 
It  was  applied  to  the  keeping  of  a  record  of  commercial  statistics  and 
incidental  engineering  expenses.  The  officer  in  charge  considers 
$600,000  as  the  least  amount  that  should  be  available  before  beginning 
construction  of  the  jetties.  Taking  into  consideration  the  balance 
available  ($57,686.41),  the  sum  of  $542,000,  in  round  numbers,  would 
be  needed  to  make  up  the  amount  named. 

July  1. 1891|  balance  unexpended $57,891.41 

June  30, 1892,  amount  expended  during  fiscal  year 190.00 

July  1, 1892,  balance  unexpended 57,701.41 

July  1, 1892,  outstanding  liabilities 15.00 

July  1, 1892,  balance  avaUable 57,686.41 

Amount  (estimated)  required  for  completion  of  existing  project l«071y  090.22 

Submitteil  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api)endix  XJ  6.) 

EXAMINATIONS    AND    SURVEY,  MADE    IN    COMPLIANCE    WITH  PBOVI- 
SIONS  OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Brazos  River ^  TexaSy  /rom 
its  mouth  to  Wdco^  was  made  by  the  local  engineer  in  charge,  Maj. 
Allen,  and  report  thereon  submitted  through  Ool.  0.  B.  Gomstock, 
Corps  of  Engineers,  Division  Engineer,  Southwest  Division.  It  is  the 
opinion  of  Maj.  Allen  and  of  the  ^vision  engineer,  based  upon  the  facts 
and  reasons  given,  that  this  locality  is  not  worthy  of  improvement. 
This  opinion  being  concurred  in  by  me,  no  further  survey  was  ordered. 
The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  iNo.  63,  Fifty-second  Congress,  first  session.  (See  also  Appen- 
dix U  7.) 

The  required  preliminary  examination  of  West  Oalveston  Bay^  Texas^ 
from  Ohristmds  {Christians)  Pointy  with  a  view  of  reopening  the  channel 
through  West  Bay,  was  made  by  the  local  engineer  in  charge,  Maj.  Allen, 
and  report  thereon  submitted  through  Col.  C.  B.  Comstock,  Corps  of 
Engineers,  Division  Engineer,  Southwest  Division.  It  is  the  opinion  ot 
Maj.  Allen  and  of  the  division  engineer,  based  upon  the  facts  and  rea- 
sons given,  that  this  locality  is  worthy  of  improvement.  This  opinion 
being  concurred  in  by  me,  Maj.  Allen  was  charged  with  and  has  com- 
plete its  survey  and  submitted  report  thereon.  The  proposed  improve- 
ment contemplates  straightening  and  slightly  deepening  the  channels 
and  removing  the  points  bordering  them  by  dredging, 'so  as  to  a£ford 
a  least  width  of  200  feet  and  depth  of  3 J  feet  in  West  Bay  between  the 
railroad  bridges,  near  Galveston,  and  San  Luis  Pass,  and  a  least  width 
of  100  feet  and  depth  of  3  feet  in  Oyster  Bay  along  Christmas  Point, 
and  marking  the  channel  by  beacons.  The  total  cost  of  this  work  is 
estimated  at  $28,998.80.  The  reports  were  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  22,  Fifty-second  Congress,  first  ses- 
sion*   (See  also  Appendix  IJ  8.) 
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WESTERN    RIVERS. 

OCPBOVEMENT  OP  CERTAIN  RIVERS  AND  WATER  WAYS  IN  LOUISI- 
ANA, TEXA.S,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY 
TO  MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER 
AND  ITS  PRINCIPAL  TRIBUTARIES. 

Officer  in  charge,  Oapt.  J.  H.  Willard,  Corps  of  Engineers;  Division 
Engineer,  Ool.  0.  B.  Comstock,  Corps  oi  Engineers. 

1.  Bed  River  J  Louisiana  and  Arkansas. — Tliis  improvement  was  be- 
gun in  1828,  and  appropriations  aggregating  $535,765.60  were  made 
between  1828  and  1852.  Between  1841  and  1852  no  appropriation  was 
made,  and  a  longer  interval  elapsed  between  1852  and  1872,  daring 
which  the  residts  of  former  work  were  lost. 

The  present  improvement,  from  Fulton,  Ark.,  to  mouth  of  Atcha- 
falaya  River,  commenced  in  1872,  at  which  time  the  upper  river  was 
(dosed  by  the  great  raft,  extending  from  Carolina  Blufifs,  33  miles  above 
Shrevei>ort,  La.,  upstream  32  miles  to  within  4  miles  of  the  Louisiana 
and  Arkansas  line,  which  was  added  to  by  each  flood.  The  falls  at 
Alexandria  were  impassable  at  low  stages.  Navigation  below  Shreve- 
port  was  affected  seriously  by  the  gradual  enlargement  of  Tones  Bayou 
Outlet,  19  miles  below  Shreveport,  which  depleted  the  main  channel, 
and  the  river  was  greatly  obstructed  by  snags,  sunken  logs,  wrecks, 
and  leaning  trees  throughout  its  entiie  length. 

The  project  of  1872  contemplated  removing  the  great  raft  and  closing 
Tones  Bayou.  Subsequently  this  project  was  enlarged  to  include  the 
removal  of  jams,  snags,  wrecks,  leaning  timber,  etc. ;  opening  and  en- 
larging the  channel  through  the  falls  at  Alexandria,  La.^  deepening 
the  channel  at  shoal  places,  and  closing  the  Sale  and  Murphy  Outlet, 
on  the  right  bank,  66  miles  above  Shreveport,  in  order  to  improve  and 
keep  navigation  open  from  Fulton  to  the  Atchafalaya.  Also  to  protect 
the  bank  at  Alexandria  from  erosion,  and  to  make  a  thorough  and  com- 
prehensive survey  from  Fulton  to  the  mouth  on  which  to  base  plans 
and  estimates  for  permanent  improvement. 

The  amount  expended  from  1872  to  June  30, 1891,  was  $926,024.52 
(including  outstanding  liabilities  of  $429.46),  resulting  in  great  benefit 
to  navigation.  A  channel  was  opened  through  the  great  rafr  in  1873, 
and  subsequent  operations,  aided  by  the  current,  secured  a  greater 
width  and  depth  throughout  the  entire  reach,  with  a  channel  way  con- 
stantly widening  and  scouring,  with  but  little  water  diverted  from  the 
river  proper  except  at  flood  stages.  Moderate  estimates,  made  in 
1872,  showed  that  the  removal  of  this  obstruction  alone  resulted  in  an 
annual  saving  of  $150,000  to  the  planting  interest  above  the  raft,  be- 
sides relieving  to  a  great  extent  not  less  than  25,000  acres  of  productive 
lands  frt>m  overflow.  The  removal  of  obstructions  from  the  channel, 
clearing  the  banks,  and  prompt  breaking  of  aU  jams,  and  keeping  the 
drift  in  motion  during  high  water,  prevented  renewal  of  the  raft.  No 
work  has  been  done  for  the  closm'e  of  Tones  Bayou  since  1882,  when 
the  dam  under  construction  was  destroyed.  This  outlet  is  filling  up 
gradually  with  drift,  and  this,  in  connection  with  the  work  done  in  the 
old  raft  region  above  and  in  the  narrow  river  below,  is  causing  the  main 
channel  to  widen  and  scour.  The  rock  excavation  and  dam  at  the  falls 
of  Alexandria  were  completed  in  1885,  increasing  the  period  of  naviga- 
tion about  two  months,  and  as  a  general  thing  permitting  boats  to  pass 
the  Mis  the  year  round.    The  dam  and  training  wail  built  at  Alexan- 
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dria  in  1884^85  for  protecting  the  bank  accomplished  the  purpose  for 
which  intended.  The  removal  of  snags  and  clearing  the  banks  for  the 
general  improvement  of  the  river  were  not  began  until  1878,  but  since 
1885  ox>erations  were  confjied  chiefly  to  that  class  of  work.  The  sur- 
vey of  Bed  River  was  carried  fipom  Fulton,  Ark.,  down  to  Grand  Bend, 
La.,  near  Alexandria,  a  distance  of  406  nules,  and  was  connected  with 
the  Mississippi  by  precise  levels  ^ong  the  railroad  from  Shreveport  to 
Delta,  La. 

In  the  past  fiscal  year  the  removal  of  obstructions  was  continued 
with  great  benefit  to  navigation.  Snag  boats  worked  over  the  entire 
river  from  Fulton  to  the  Atchafalaya,  nearly  all  of  which  was  gone 
over  twice,  and  narrow  portions  below  Rush  Point  to  Shreveport  and 
between  Tones  Bayou  and  Knox  Point  were  worked  over  tluree  and 
four  times.  During  the  prolonged  season  of  low  water  in  the  summer 
and  faJl  of  1891  the  entire  plant  available  was  employed  in  removing 
obstructions  from  the  channel,  and  this  work  resulted  in  immediate 
benefit  to  low-water  navigation.  The  Sale  and  Murphy  Outlet  was 
closed  effectually  by  a  heavy  earthen  dam  which  was  completed  in  No- 
vember, 1891,  and  resisted  the  flood  of  May,  1892,  the  highest  of  record, 
without  sustaining  serious  damage.  Fieldwork  of  the  survey  was  car- 
ried from  Grand  Bend  down  to  the  mouth  of  the  river  and  suspended 
in  February,  1892,  after  which  work  on  the  maps  and  notes  was  con- 
tinued to  the  end  of  the  year.  The  estimated  cost  of  completing  the 
survey  in  accordance  with  the  project  is  $97,000. 

The  amounte  expended  during  the  past  year  were: 

For  general  improvement $32,473.18 

For  work  at  Alexandria 454.00 

FoT  Little  River  from  Scopini  Cnt-OflF  to  Knox  Point 645. 40 

For  closing  Sale  and  Mnrphy  Outlet 4,S89.92 

For  survey  of  Bed  River 23,248.31 

Total 61,7U.81 

Jnly  1,  1891,  balance  unexpended 104,404.9* 

June  30, 1892,  amount  expended  during  fiscal  year 61, 711. 81 

July  1, 1892,  balance  unexpended 42,693.13 

July  1,  1892,  outstanding  Uabilities 107.12 

Julyl,  1892,  babmce  available 42,586.01 

Amount  appropriated  by  act  approved  July  13, 1892 145, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 187,586.01 

(See  Appendix  V  1.) 

2.  Red  River  above  Fulton^  Arkansas, — ^The  project  for  this  improve- 
ment, adopted  in  1886,  contemplated  removing  snags,  drift,  overhanging 
trees,  etc.,  above  Fnltou  to  the  month  of  Kianiichi  Biver,  about  138 
miles,  to  ^ve  reasonably  safe  navigation  at  high  and  medium  stages. 

The  amount  expende^d  to  June  30, 1891,  was  $11,773.82,  with  which  a 
small  hand-propelled  snag  boat  was  built  in  the  fiscal  year  1887,  at  a 
cost  of  94,000,  and  employed  during  the  succeeding  two  years  in  remov- 
ing obstructionB.  In  the  fiscal  year  1891  the  snag  boat  was  sold  to  the 
work  of  improving  Bed  Biver,  Louisiana  and  Arkansas,  for  $1,500,  and 
the  proceeds  of  the  sale,  with  the  appropriation  of  1890,  were  applied  to 
going  over  the  work  and  removing  snags,  drift,  and  leaning  tr^s^  prao- 
tically  completing  the  project. 
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July  1,  1891,  balance  nnexpended $226. 18 

June  30,  1892,  amount  expended  during  fiscal  ^ear 5.44 

Jnlyl,  1892,  balance  nnexpended 220.74 

Jnly  1, 1892,  outstanding  liabilities 1.29 

Jnlyl,  1892,  balance  avaOable 219.45 

Amount  appropriated  by  act  approved  July  13, 1892 3,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 719. 45 

(See  Appendix  Y  2.) 

3.  Ouachita  and  Black  rivers^  Arkansas  and  Louisiana. — ^The  improve- 
ment of  Ouachita  Biver  commeiiced  in  1871.  Black  Biver,  the  connecting 
stream  between  Ouachita  and  Bed  rivers,  was  added  under  the  same  head 
of  appropriation  by  the  act  of  1884.  The  original  project  contemplated  im- 
improvement  by  a  system  of  locks  and  dams,  but  was  abandoned  on  ac- 
count of  its  cost  as  compared  with  the  amount  of  commerce  then  reported. 
The  present  project  contemplates  removing  snags,  logs,  wrecks,  leaning 
timber,  etc.,  and  theimprovementof  shoal  places  between  Camden,  Ark., 
and  the  mouth  of  Black  Biver,  a  distance  of  341  miles.  No  estimate  of  cost 
is  given,  as  the  nature  of  the  work  requires  that  it  be  continuous. 

The  total  amount  expended  to  June  30, 1891  (including  outstanding 
liabilities  of  $241.67),  was  $329,965.12,  of  which  $216,377.25  was  ap- 
plied to  oi)erations  under  the  project  of  1874.  An  iron-hull  snag  boat 
was  purchased  in  1875  and  repaired  with  a  new  steel  bottom  in  1886, 
and  a  small  wooden  snag  boat  was  purchased  in  1888.  From  1875  to 
the  end  of  the  fiscal  year  1891,  operations  were  carried  on  whenever 
funds  were  available,  and  consisted  chiefly  of  the  removal  of  wrecks, 
snags,  logs,  and  tree  slides  from  the  channel,  and  cutting  leaning  tim- 
ber, though  an  increased  depth  was  obtained  at  some  of  the  shoals  by 
building  stone  and  brush  wing  dams. 

In  the  past  fiscal  year  operations  with  alargesnag boat  were  continued 
firom  Logtown,  on  Lower  Ouachita,  to  mouth  of  Black  Biver,  Julyl-17, 
1891,  a^r  which  it  was  withdrawn.  The  chopping  party,  which  com- 
menced operations  at  Camden  in  November,  1890,  continued  downstream 
to  Alabama  Landing,126^  miles  below  Camden,  where  work  was  suspended 
December  31, 1891,  on  account  of  high  water,  and  the  stages  continued 
too  high  for  further  work  to  the  end  of  the  year.  The  work  of  this  party 
ooQsisted  of  cutting  leaning  timber  into  short  lengths,  giving  special  at- 
tention to  x>oint8  and  bends,  girdling  trees  for  some  distance  back  from 
the  river,  and  removing  obstnictions  from  the  channel  as  far  as  practic- 
able witii  explosives  and  hand  capstan ;  and,  as  it  was  done  at  low  stages 
of  water,  resulted  in  much  benefit  to  navigation  of  the  upper  river. 

Since  the  project  for  locks  and  dams  was  abandoned  three  examina- 
tions have  been  ordered  and  made  with  a  view  to  slack-water  naviga- 
tion, the  last  in  1889,  and  the  reports  on  all  agree  that  for  the  present 
work  should  continue  under  the  adopted  project. 

Jnly  1,  1891,  balance  nnexpended $12,776.55 

Amoimt  receiyed  on  accoont  of  overpayments  in  Jnne,  1891 145. 00 

12,921.55 
Jnne  90, 1892,  amonnt  expended  dnring  fiscal  year 10, 872. 22 

Jnly  1, 1892,  balance  nnexpended 2,049.33 

Jnly  1,  1892,  outstanding  liabilities 13.17 

July  1.  1892,  balance  available 2,036.16 

Amonnt  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amonnt  available  for  fiscal  year  ending  Jnne  30,  1893 42, 036. 16 

(See  Appendix  Y  3.) 
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4.  Bayou  l^Arbonne,  Louisiana, — ^The  project  for  this  improvemeut 
was  adoi>ted  in  1884,  and  contemplates  removing  snags,  logs,  wrecks, 
leaning  timber,  etc.,  obstructing  navigation  from  Stein  Bluff,  on  the 
Corney  Branch,  to  the  montJi  of  D'Arbonne,  42^  miles,  at  an  estimated 
cost  of  $15,000. 

The  amount  expended  to  June  30, 1891,  was  $10,109.49.  Before  the 
improvement  commenced  the  bayou  was  navigable  from  six  to  seven 
mouths  of  the  year.  The  work  done  extended  the  period  of  navigation 
fully  one  month,  enabled  boats  of  double  the  capacity  to  make  quicker 
time  than  those  used  formerly,  with  greater  safety,  and  reduced  freight 
rates  one-half. 

In  the  past  fiscal  year  operations  extended  from  Stein  Bluff  to  the 
mouth,  consisting  chiefly  of  cutting  and  girdling  leaning  timber,  cutting 
stumps,  shore  snags,  and  logs  along  the  banks,  and  removing  snags, 
logs,  and  stumps  from  the  channel  with  explosives  and  blocks  and 
tackle.  The  bayou  was  at  a  low  stage  while  operations  were  in  prog- 
ress, and  effective  work  was  done,  enabling  boats  to  run  at  a  lower 
stage  of  water,  and  to  make  the  round  trip  in  three  to  four  hours  less 
time. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  but  with  the  balance  of  the  original  estimate  in  a  single  appro- 
priation ($4,000)  it  can  be  completed  to  Stein  Bluff  so  thoroughly  as  not 
to  require  attention  for  several  yeai^s. 

Within  the  last  few  years  navigation  of  the  Corney  Branch  has  been 
extended  up  to  Cobb  Landing,  1^  miles  above  Stein  Bluff. 

July  1, 1891,  balance  unexpended $890.51 

Jnne  30, 1892,  amonnt  expended  daring  fiscal  year 7^.  45- 


July  1, 1892,  balance  unexpended 125. 

Amount  appropriated  by  act  approved  July  13, 1892 4,000. 


Amount  ayailable  for  fiscal  year  ending  June  30, 1893 4^  125. 

(See  Appendix  V  4.) 

5.  Bayou  Bartholomew^  Louisiana  and  ArJcansas. — ^This  improvemen 
commenced  in  1881,  the  project  contemplating  the  removal  of  snags 
logs,  wrecks,  leaning  timber,  etc.,  obstructing  navigation   betwee 
Baxter,  Ark.,  and  the  mouth,  about  150  miles. 

The  amount  expended  to  June  30, 1891,  was  $30,753.44,  and  the  out — 
standing  liabilities  were  $347.60.    With  these  amounts  operations  ex — 
tended  over  the  entire  portion  of  the  bayou  included  in  the  project^ 
and  some  of  the  most  obstructed  parts  were  worked  over  two  and  threes 
times,  but  at  no  time  was  the  amount  available  safficient  to  do  tb^ 
work  thoroughly  as  projected.    However,  the  work  performed  at  inter- 
vals has  benefited  navigation  to  a  great  extent.    Before  the  improve- 
ment commenced  three  months  was  the  average  duration  of  the  navi- 
gable  season;  now  there  is  better  navigation  for  about  six  months,  ancL 
boats  of  double  the  capacity  make  trips  with  greater  safety  in  half  the? 
time;  and  rates  of  freight  are  reported  to  have  been  reduced  50  per" 
cent. 

The  work  begun  at  Portland,  Ark.,  in  May,  1891,  was  continued, 
during  the  fiscal  year  from  Hughes  Place,  La.,  down  to  the  mouth, 
where  operations  suspended  August  14, 1891,  resulting  in  widening  th© 
channel  from  20  to  30  feet,  enabling  steamboats  to  navigate  on  from  jS 
to  3  feet  lower  stage,  and  to  make  the  round  trip  in  twdve  to  fifteen 
hours'  quicker  time. 
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1891, balance  unexpended $2,246.56 

ly  18^,  amount  expended  during  fiscal  year 1,898.46 

1892,  balance  unexpeniled 3-18. 10 

1892,  outstanding  liabilities .92 

1892,  balance  available 347.18 

b  appropriated  by  act  approved  July  13, 1892 5,000.00 

t  available  for  fiscal  year  ending  June  30, 1893 5, 347. 18 

\  Appendix  V  5.) 

tayou  BiBuf  {Bcsuf  Biver)^  Louisiana. — The  project  for  improving: 
ayou  was  adopted  in  1881^  and  contemplated  removing  snsigs, 
waning  timber,  etc.,  obstructing  navigation  between  Wallace  Land- 
d  the  mouth,  about  152  nules.  Three  outlets  near  Point  Jeffer- 
a.,  were  examined  in  1884  and  their  closure  recommended. 

amount  expended  to  June  30,  1891,  was  $26,028.68,  enabling 
t>oat8  to  run  to  Point  Jefferson,  19  miles  below  Wallace  Landing, 
;  high  stages,  with  grelEtter  safety.  The  three  outlets  were  clos^ 
7  and  1888,  and  the  work  gave  immediate  benefit  to  navigation 
i&ning  the  flow  to  its  natural  direction  and  scouring  the  bars  be- 
at the  dams  were  desti-oyed  during  the  overflow  from  the  Missis- 
^iver  in  the  spring  of  1890.  It  is  essential  that  they  be  rebuilt 
lotion  in  the  bayou  is  to  be  maintained.  The  estimated  cost  of 
ork  is  $12,000. 

be  past  fiscal  year  a  chopping  party  worked  from  the  mouth  of 
you  up  to  a  i>oint  9J  miles  above  the  Vicksburg,  Shreveport  & 
5  Bailroad  Bridge,  September  28  to  December  12,  1891.  The 
remained  at  a  low  stage  during  the  entire  x)eriod,  and  effective 
WSLS  done,  which  wUl  enable  st^mboats  to  navigate  this  part  of 
ream  with  greater  safety  at  any  stage  high  enough  to  pass  the 
9irithout  danger  of  knocking  down  chimneys  damaging  upper 
,  or  losing  freight  in  the  leaning  timber,  saviug  at  least  thirty- 
ors'  time  on  the  round  trip,  and  permitting  navigation  at  a  2-foot 
age. 
[nail  balance  was  reserved  to  remove  jams  of  drift  if  necessary. 

1891,  balance  unexpended $4,971.32 

>,  189^,  amount  expended  during  fiscal  year 4,666.39 

1892,  balance  unexpended 304.93 

1892,  outotanding  habllities 22.54 

1892,  balance  available 282.39 

it  appropriated  by  act  approved  July  13,  1892 10, 000.00 

it  available  for  fiscal  year  ending  June  30,  1893 10, 282. 39 

B  Appendix  V  6.) 

lensas  Biver  a/nd  Bayou  Macon,  Louisiana. — ^The  project  for  im- 
ag  Tensas  Eiver  was  adopted  in  1881,  and  contemplated  removing 
.,  logs,  and  leaning  timber  obstructing  navigation  between  Dallas 
t»  mouth,  about  1^  miles,  at  an  estimated  cost  of  $23,000.  Bayou 
n,  a  tributary,,  was  added  under  the  same  head  of  appropriation 
t  of  18S4,  and  the  project  contemplated  removing  the  same  class 
itructions  between  Floyd  and  its  mouth,  about  98  miles,  at  an  esti- 
i  cost  of  $17,000. 

3  amount  expended  to  June  30,  1891,  was  $15,873.24,  of  which 
9.25  had  been  applied  to  the  Tensas  and  $8,343.99  to  the  Macon, 
bstructions  were  removed  as  far  as  practicable  with  these  amounts, 
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and  in  Bayon  Macon,  the  principal  commercial  branch,  had  resulted  in 
improved  navigation  so  as  to  shorten  the  time  of  steamboat  trips  twelve 
hours. 

In  the  past  fiscal  year  the  wreck  of  the  steamboat  H.  J.  Dickey  was 
removed  from  Bayou  Macon,  near  Delhi,  La.,  December  17, 1891,  and 
December  29-January  12  a  chopping  party  was  employed  in  removing 
obstructions^  chiefly  in  the  channel,  from  the  lower  40  miles  of  Bayou 
Macon.  This  work  was  stopped  by  high  water  the  latter  date,  and 
continued  high  stages  to  the  end  of  the  year  prevented  its  resumption. 

July  1. 1891,  balance  nnezpended $6^126.76 

June  30,  1892,  amount  expended  during  fiscal  year 2,107.40 

July  1, 1892,  balance  unexpended 8,019.36 

July  1, 1892,  outstanding  liabilities .38 

July  1, 1892,  balance  available 8,018.98 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8,018.98 

(  Amount  (estimated 'I  required  for  completion  of  existing  prelect 14, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  V  7.) 

8.  Bayous  Rondeway  and  Vidal^  Louisiana. — An  appropriation  ol 
$1,000  was  expended  in  the  fiscal  year  1889  in  removing  obstractions, 
chiefly  leaning  trees,  from  the  canal  and  the  part  of  Bayon  Vidal  re- 
maining open  between  Lake  Palmyra  (an  old  bend  of  the  Mississippi) 
and  the  line  of  levee  north  of  the  lake.  After  completion  of  this  work, 
the  canal  was  claimed  as  private  property,  and  the  owner  issaed  notice 
that  tolls  would  be  collected  from  passing  boats,  and  for  this  reason  it 
was  recommended  that  the  old  mouth  of  the  bayou,  which  was  ob- 
structed by  leaning  timber  and  £a,llen  timber  and  stumps,  be  reopened 
to  save  the  steamboat  interests  from  such  imposition. 

The  act  of  1890  appropriated  $1,000  for  this  purpose,  but  owing  to 
high  stages  of  the  Mississippi  the  work  was  not  begun  until  the  latter 
part  of  June,  1891,  when  a  chopping  party  commenced  operations 
which  were  completed  July  31, 1891,  consisting  of  the  removal  of  snags 
and  logs  and  felling  leaning  timber. 

July  1,  1891,  balance  unexpended $88S.96 

June  30, 1892,  amount  expended  during  fiscal  year 882.87 

July  1, 1892,  balance  unexpended 1.11 

July  1, 1892,  outstanding  Uabilities .69 

Julyl,  1892,  balance  available .42 

(See  Appendix  V  8.) 

9.  Big  Black  River,  Mississippi. — The  original  project  for  this  im- 
provement contemplated  removing  snags,  logs,  leaning  timber,  etc, 
obstructing  navigation  between  Cox  Ferry  and  the  mouth,  about  130 
miles,  at  an  estimated  cost  of  (32,000. 

The  first  appropriation,  by  act  of  1884,  $5,000,  was  applied  to  remov- 
ing the  principal  obstructions  for  a  distance  of  75  miles  above  the 
mouth. 

The  next  appropriation,  by  a^t  of  1886,  contained  the  proviso  that 
no  part  of  the  appropriation  should  be  used  until  the  State  of  Missis- 
sippi caused  the  bridges  below  the  Yicksburg  and  Meridian  Railroad  to 
be  so  constructed  as  not  to  obstruct  navigatioiL 
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The  act  of  1890  removed  the  restriction  contained  in  the  act  of  1886,  and 
the  project  was  modified  to  inclade  only  the  portion  of  the  river  below 
the  Baldwin  Bridge.  Work  was  commenced  in  January,  1891,  and  con- 
tinued, whenever  the  stages  of  water  were  favorable,  until  June  18, 
1^1,  The  principal  work  done  was  between  Baldwin  and  Ivanhoe 
fiarriefi,  a  distance  of  about  20  miles. 

Jnly  1, 1891,  balance  unexpended $264.77 

June  30, 1S92,  amount  expended  during  fiscal  year 16.00 

July  1, 1892,  balance  unexpended 248.77 

Jnly  1, 1892,  outstanding UabUitiee 4.96 

July  1,  1892,  balance  available ,• 243.81 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 243. 81 

(See  Appendix  V  9.) 

10,  Yaaoo  Eiverj  Missimppi, — ^Work  in  this  river  was  begun  in  1873, 
and  the  project  contemplated  removing  wrecks,  snags,  logs,  leaning 
timber,  ete.,  obstructing  navigation  the  entire  length  of  the  river.  Kew 
obstructions,  caused  by  floods,  sliding  and  caving  banks,  etc.,  are  brought 
into  the  river  every  year,  and  no  estimates  for  permanent  improvement 
are  given  on  this  account. 

The  total  amount  expended  to  June  30, 1891,  was  $201,679.72  (includ- 
ing $23.69  outstanding  liabilities  on  that  date),  part  of  which  was  ap- 
plied to  constructing  the  snag  boat  Meigs,  the  purchase  of  a  pumping 
dredge,  and  to  the  survey  of  the  mouth  and  lower  river.  Prior  to  im- 
provement the  river  was  obstructed  by  a  large  number  of  wrecks,  snags, 
and  leaning  timber  that  limited  the  period  of  navigation.  Nine  of  the 
steamboats  sunk  during  the  war  of  the  rebellion  were  removed  by  con- 
tract in  1873-'74,  and  snag  boats  have  ox>erated  since  whenever  funds 
were  available,  beneflting  low- water  navigation  greatly,  and  keeping 
the  river  in  navigable  condition  from  head  to  mouth  the  year  around. 

In  the  past  fiscal  year  the  snag  boat  Meigs  was  employed  during  the 
low-water  season  in  removing  obstructions  from  the  channel,  and  did 
effective  work,  putting  the  stream  in  good  navigable  condition,  but  as 
new  snags  and  tree  slides  are  brought  in  by  every  high  stage  of  water 
operations  will  have  to  be  continued  for  many  years. 

The  shifting  bar  at  the  mouth  of  the  river  is  the  most  serious  obstruc- 
tion to  navigation,  and  boats  that  could  navigate  the  principal  streams 
of  the  Yazoo  Yalley  system  (about  800  miles)  without  hindrance  are 
prevented  at  low  stages  from  entering  or  leaving  without  lightening, 
and  at  times  navigation  across  the  bar  is  closed  altogether.  The  act  of 
1890  directed  that  $5,000  of  the  appropriation  for  Yazoo  Elver  be  used 
in  making  a  survey  from  the  Louisville,  New  Orleans  and  Texas  Kail- 
way  bridge  to  the  mouth,  to  determine  in  what  manner  the  mouth  can 
be  improved  to  permit  free  passage  of  vessels  at  all  seasons  of  the  year, 
and  to  include  an  investigation  of  the  feasibility  and  advantage  of  mak- 
ing a  new  outlet  for  the  river  by  way  of  Chickasaw  Bayou,  or  otherwise, 
with  an  estimate  of  cost.  This  survey  w^as  begun  in  October,  1890,  and 
continued  until  high  water  compelled  suspension  December  6,  ana  the 
river  remained  high  until  September,  1891,  when  field  work  was  com- 
pleted. Maps  and  rejwrts  were  prepared  and  submitted  February  4, 
1892.  The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc  Ko.  125,  Fifty-second  Congress,  first  session  (see  also  Ap- 
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pendix  V  10).  The  improvement  proposed  contemplates  the  formatiou 
of  a  new  outlet  from  the  former  mouth  of  Yazoo  on  Old  Kiver,  through 
the  deep  water  in  Old  River,  across  the  low  lands  between  Long  and 
Bamett  lakes  to  Lake  Centennial,  around  the  bead  of  De  Soto  Island, 
along  the  front  of  Vicksburg,  and  iBiitering  the  Mississippi  River  on  the 
channel  side  at  Kleinston.  The  total  cost  of  this  work  is  estimated  at 
$1,500,000. 

July  1,  1891,  balance  unexpended $13,343.97 

June  20,  1jSd2,  amount  expended  during  fiscal  year 10, 263. 40 

July  1,  1892,  balance  unexpended 3,080.57 

July  1,  1892,  outstanding  liabilities 7.33 

July  1, 1892,  balance  available 3,073.24 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 23,073.24 

(See  Appendix  V  10.) 

11,  Tchula  LakCj  Mississippi. — ^This  work  commenced  in  1881,  and 
the  project  contemplated  removing  snags,  logs,  leaning  timber,  etc., 
obstructing  navigation,  to  permit  light-draft  boats  to  enter  the  lake 
earlier  in  the  season. 

The  amount  expended  to  June  30, 1891,  was  $11,413.77,  resulting  in 
clearing  the  greater  portion  of  the  leaning  timber  from  the  banks^  and 
in  the  removal  of  the  main  obstructions  from  the  channel,  giving 
greater  safety  to  the  passage  of  steamboats  through  the  lake. 

In  the  past  fiscal  year  operations  consisted  of  clearing  the  brush, 
which  had  grown  so  rapidly  and  to  such  extent  that  in  many  places 
the  clear  channel  did  not  exceed  50  feet  in  width;  cutting  shore  snags 
and  logs,  felling  and  girdling  leaning  timber  on  both  banks,  and  re- 
moving snags  from  the  channel.  This  work  was  carried  from  the  head 
of  the  lake  down  to  within  15  miles  of  the  mouth. 

July  1, 1891,  balance  unexpended $3,586.23 

June  30,  1892,  amount  expended  during  fiscal  year 3,556.82 

July  1,  1892,  balance  unexpended 29.41 

July  1, 1892,  outstanding  nabilities 9.00 

July  1,  1892,  balance  available 20.41 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 3,020.41 

(See  Appendix  V  11.) 

12,  Tallahatchee  Biver,  Mississippi. — ^This  improvement  was  begun  in 
1879,  and  contemplated  removing  snags,  sunken  logs,  and  leaning  tim- 
ber, obstructing  low-water  navigation  below  the  mouth  of  Coldwater 
Kiver,  about  100  miles,  and  the  removal  of  a  wreck  in  the  channel  near 
the  mouth.  The  estimated  cost  of  the  work  was  $40,000,  if  completed 
in  two  seasons. 

The  amount  expended  to  June  30,  1891,  was  $35,468.98,  of  which 
$10,000  was  required  by  law  to  be  expended  above  the  mouth  of 
Coldwater  (a  part  of  the  river  in  which  there  has  been  no  navigation 
since  the  war,  and  which  was  not  included  in  the  project).  The  work 
done  resulted  in  great  benefit  to  navigation  below  Sharkey  Landing,  a 
distance  of  about  65  miles,  enabling  steamboats  to  run  to  that  place  the 
year  round,  while  before  the  improvement  commenced  there  was  navi- 
gation for  only  about  six  months  of  the  year.    Little  work  was  done 
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above  Sharkey,  because  the  fands  were  not  sufficient,  and  because  until 
1890  the  steamboat  interest  reported  that  boats  would  not  run  above 
that  landing,  except  to  make  occasional  trips  at  high  stages,  when 
navigation  was  as  good  and  about  as  safe  as  in  the  lower  river.  No 
benc^t  was  derived  from  the  work  done  in  1880, 1881  and  1882  above 
the  mouth  of  Coldwater  to  Batesville,  required  by  the  appropriation 
acts,  for  the  reason  that  there  has  been  no  trade  in  that  part  of  the 
stream. 

In  the  past  fiscal  year  a  snag  boat  was  employed  during  the  month 
of  October  in  the  lower  50  miles  of  river.  The  water  was  at  a  low 
stage  and  effective  work  was  done.  Operations  were  not  resumed  to 
the  end  of  the  fiscal  year,  as  there  were  no  funds  available. 

The  original  estimates  were  for  completing  this  work  in  two  seasons 
at  a  cost  of  (40,000,  but  the  aggregate  of  the  appropriations  from  1879 
to  the  end  of  the  fiscal  year  18012  was  only  $37,500,  of  which  the  law 
required  $10,000  to  be  expended  on  a  part  of  the  stream  not  included 
in  the  project.  New  obs^ctions  are  brought  into  the  river  every  year 
by  slifUng  and  caving  banks,  and  the  shifting  and  scouring  of  the 
channel  exposes  others  or  lodges  them  upon  the  bars. 

July  1, 1891,  balance  unexpended $2,031.02 

June  30,  189^2,  amount  expended  during  fiscal  year 2,012.50 

July  1, 1892,  balance  unexpended 18.52 

July  1,  1892,  outstanding  liabilities 17.00 

July  1, 1892,  balance  available 1.52 

Amount  appropriated  by  act  approved  July  13,1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 001. 52 

(  Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  V  12.) 

13.  Steele  amd  Washington  bayous^  Mississippi, — ^The  improvement  of 
Steele  Bayou  was  commenced  under  the  act  of  1884.  Washington 
Bayou,  about  7  miles  long,  which  connects  Steele  Bayou  with  Lake 
Washington,  was  added  by  act  of  1886.  The  project  contemplates 
removing  snags,  stumps,  drift,  and  leaning  timber,  to  improve  high- 
water  navigation. 

The  amount  expended  to  June  30, 1891,  was  $9,020.66,  with  which 
Steele  Bayou  was  worked  over  twice  from  its  source  in  Swan  Lake  to 
its  mouth,  and  the  obstructions  in  Washington  Bayou  were  removed  in 
1886.  Tms  work  resulted  in  greater  ease  and  safety  to  steamboat  nav- 
igation at  high  stages,  but  was  by  no  means  thorough  on  account  of  the 
small  amounts  appropriated. 

In  the  past  fiscal  year  work  was  carried  from  the  mouth  upstream 
about  22  miles  before  the  available  balance  was  exhausted. 

Steamboat  navigation  in  this  stream  was  not  commenced  until  1879, 
and  since  the  construction  of  a  railroad  through  the  country  in  1884  it 
has  £Allen  off  until  for  several  years  the  trade  has  amounted  to  little  or 
nothing.  The  stream  is  navigable  only  when  the  Mississippi  is  high 
enough  to  fill  the  lower  portion  with  backwater,  and  owing  to  the 
uncertainty  of  steamboat  transportation  there  is  no  probability  that 
the  trade  will  revive.  In  view  of  the  foregoing,  no  recommendation  is 
made  for  continuing  the  work. 
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July  1, 1891,  balance  unexpended 1979.94 

Jnne  30, 1892,  amount  expended  during  fiscal  year  ...^ * ....  966.67 

July  1, 1892,  balance  une^ended 12.67 

July  1, 1892,  outstanding  liabilities .31 

July  1, 1892,  balance  available 12.36 

Amount  appropriated  by  act  approved  July  13, 1892 2;  500. 00 

Amount  available  for  fiscal  year  ending  June 30, 1893 %512.36 

(See  Appendix  V  13.) 

14.  Big  Sunflower  River j  Mississippi, — ^Workin  this  river  oommenoed 
in  1879.  The  project  contemplated  building  wing  damg  to  soonr  a 
channel  from  3  feet  to  40  inches  deep  at  the  bars,  and  the  removal  of 
snags,  sunken  logs,  and  leaning  timber  obstructing  navigation. 

The  amount  expended  to  June  30, 1891,  was  956,196.07.  Operations 
during  the  thirteen  years  extended  over  the  navigable  part  of  the  river 
from  Clarksdale  to  the  mouth,  though  little  was  done  above  Faisonia 
since  1882,  for  the  reason  that  it  would  have  resulted  in  no  benefit  to 
commerce  or  navigation  to  clear  the  upper  river  and  allow  the  lower 
portion  to  remain  obstructed,  the  amounts  appropriated  at  irregular 
intervals  having  been  too  small  to  permit  work  over  the  whole  river. 
To  obtain  the  greatest  benefit  with  the  means  available,  it  has  been  the 
endeavor  to  keep  the  lower  river  open  the  year  round,  and  to  extend 
navigation  higher  as  the  work  progresses.  Steamboat  men  report  that 
before  the  improvement  commenced  the  river  was  navigable  for  yery 
light  boats  about  six  mouths  of  the  year;  now  it  is  navigable  to  Wood- 
burn  the  year  round,  but  difficult  and  dangerous  at  low  stages  on  ac- 
count of  shoals,  snags,  and  sunken  logs.  Larger  boats  are  used,  and 
make  the  round  trip  from  Yicksburg  (about  180  miles  and  return)  in  five 
days,  while  before  the  improvement  it  was  unusual  for  a  boat  to  make 
the  trip  under  eight  days.  Freight  rates  are  reported  to  be  50  per  cent 
less.  The  lands  along  the  river  are  being  cleared  and  settled  rapidly 
of  late  years,  which  is  attributed  in  part  to  the  improved  navig^on. 

In  the  past  fiscal  year  the  small  balance  available  was  expended 
August  18-30  for  the  operation  of  a  small  snag  boat,  which  worked  over 
the  river  from  the  mouth  up  to  within  half  a  mile  of  Faisonia. 

«/nly  1, 1891,  balance  unexpended $803.93 

June  30,  1892,  amount  expended  during  fiscal  year 739.01 

July  1,  1892,  balance  unexpended 64.89 

July  1, 1892,  outstanding  liabilities .29 

July  1, 1892,  balance  avaUable 64.60 

Amount  appropriated  by  act  approved  July  13, 1892 ^...*      5, 000. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 6^064.60 

(See  Appendix  V  14.) 

15.  Big  Hatchee  River ^  Tennessee. — ^This  work  commenced  in  1880.  The 
project  contemplated  removing  logs,  snags,  leaning  timber,  etc.,  to 
render  the  river  navigable  for  light-drafb  boats  throughout  the  year 
from  the  mouth  to  Bolivar,  Tenn.,  about  240  miles. 

Before  work  commenced  navigation  was  virtui^y  suspended  by  the 
obstructions.  The  amount  expended  to  June  30, 1891,  was  $26,999.19, 
rendering  the  stream  navigable  for  light  boats  from  7  to  9  months  of  the 
year. 

In  the  past  fiscal  year  a  snag  boat  worked  from  the  mouth  uj^tream 
about  67  miles,  where  operations  were  suspended  by  high  water. 
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July  1,1891,  balance  unexpended $5,000.81 

June  30,  1892,  amonnt  expended  during  fiscal  year 2,822.33 

Joly  1, 1892,  balance  unexpended 2,178.48 

July  1, 1892,  onlatandlng liabilities 2.56 

July  1,  1892,  balance  available * 2,175.92 

Amount  appropriated  by  act  approved  July  13,  1892 3, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 675. 92 

(See  Appendix  V  15.) 

16.  Forked  Beer  River ^  Tennessee. — ^Work  in  South  Fork  of  this  river 
commenced  in  1883.  The  act  of  1888  added  North  Fork  and  main  river 
under  the  general  head  improving  Forked  Deer  Eiver.  The  project 
contemplated  removing  snags,  logs,  leaning  timber,  etc.,  obstructing 
navigation  in  South  Fork  below  Jackson,  North  Fork  below  Dyersburg, 
and  the  main  stream  from  the  forks  to  the  Mississippi. 

The  amounts  expended  to  June  30,  1891,  were  $12,500  for  South 
Fork,  $4,500  for  North  Fork,  and  $2,500  for  the  main  river.  With  these 
expenditures  the  two  forks  were  put  in  fairly  good  navigable  condition, 
but  no  material  benefit  was  gained  in  the  main  stream.  Navigation  of 
South  Fork  is  carried  on  by  flatboats,  and  before  the  improvement 
commenced  about  one  boat  in  three  was  lost  on  account  of  the  obstruc- 
tions; now  they  make  the  trip  in  comparative  safety  and  at  less  cost. 
The  work  in  North  Fork  enabled  boats  to  run  at  a  stage  3  feet  lower 
than  formerly. 

In  the  past  fiscal  year  a  light  snag  boat  worked  over  the  main  river 
and  North  Fork  until  the  fiuids  were  exhausted.  This  work  resulted 
in  a  greater  depth  of  clear  channel  between  Dyersburg  and  the  mouth, 
by  the  removal  of  snags  and  logs,  and  gave  greater  ease  and  safety  for 
tbe  passage  of  boats. 

July  1. 1891,  balance  unexpended $2,500.00 

June  SO,  18ra,  amount  expended  during  fiscal  year 2,496.25 

July  1, 1892,  balance  unexpended..: 3.75 

July  1,1892,  outstanding habilitiee 1.20 

July  1, 1892,  balance  avaUable 2.55 

Amount  appropriated  by  act  approved  July  13, 1892 ^ 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,.  1893 3, 002. 65 

(See  Appendix  V  16.) 

17.  Water-gauges  on  Mississippi  River  and  its  principal  tributaries. — 
These  gauges  were  designed  to  secure  information  from  continuous 
records,  with  a  view  to  protecting  alluvial  lands  against  overflow,  im- 
proving navigation,  and  giving  con*ect  rei>orts  of  the  stages  of  water, 
for  the  benefit  of  river  men  and  planters,  and  their  establishment  and 
the  maintenance  of  daily  observations  was  enjoined  upon  the  Secretary 
of  War  by  joint  resolution  of  Congress  approved  February  21, 1871 
(Statutes  at  Large,  vol.  16,  page  598). 

The  amount  expended  to  June  30, 1891,  was  $86,886.40,  with  outstand- 
ing liabilities  amounting  to  $211.87.  Nineteen  gauges  were  established 
originaJly,  and  under  the  portion  of  the  joint  resolution  of  1871  author- 
izing gauges  "at  such  other  places  as  the  Secretary  of  War  may  deem 
advisable,"  the  following  have  been  added,  viz:  At  Nashville,  Tenn*, 
Cumberland  Eiver,  in  1873;  Shreveport,  La.,  Garland,  Ark.,  and  Ful- 
ton, Ark.,  Eed  Eiver,  in  1890;  and  Donaldsonville,  La.,  Mississippi 
Biver,  in  1890.    The  gauge  at  Sock  Island,  HI.,  was  abandoned  in  1879, 
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and  the  one  at  Fort  Leavenworth,  Eans.,  in  1886,  but  a  record  at  the 
latter  place  has  been  maintained  by  the  Missouri  Eiver  Commission. 

There  are  now  22  gauges  maintained  under  this  work,  and  in  addi- 
tion to  the  extensions  mentioned  above  the  service  has  been  improved 
very  materially  of  late  years.  In  1881  bulletins  were  erected  at  the 
stations  on  the  Mississippi  for  the  purpose  of  giving  passing  steam- 
boats the  stage  of  water  and  indicating  whether  the  river  was  rising, 
stationary,  or  falling,  and  in  1890  these  were  replaced  by  larger  bulle- 
tins, and  the  old  ones  repairexi  and  used  in  extending  the  service  to  the 
tributaries.  Since  February  1, 1887,  the  gauges  have  been  read  and 
bulletins  x>osted  twice  a  day  to  secure  greater  uniformity  and  accuracy; 
formerly  they  were  read  only  once  a  day.  Records  of  the  readings  have 
been  published  by  the  Mississippi  Eiver  Commission  to  the  end  of  the 
calendar  year  1891. 

July  1, 1891,  balance  nnexpended $247.31 

Amount  allotted  for  project  for  fiscal  year  ending  June  30, 1892,  approved 
July  17, 1891 6,100.00 

6, 347. 31 
June  30,  1892,  amount  expended  during  fiscal  year 5,319.33 

July  1, 1892,  balance  unexpended 27.98 

July  1, 1892,  outstanding  liabilities 27.92 

July  1, 1892,  balance .06 

(See  Appendix  V  17.) 

18.  Survey  of  Cypress  Bayou  and  the  hikes  between  Jefferson^  Texas^ 
and  Shreveportj  Louisiana, — This  survey  was  ordered  by  river  and  har- 
bor act  of  September  19, 1890,  to  ascertain  whether  the  navigation  of 
the  bayou  and  lakes  can  be  materially  and  permanently  improved  by 
the  construction  of  locks  and  dams,  and,  if  found  practicablei  the 
probable  cost  thereof. 

The  original  estimates  for  the  survey  amounted  to  $12,000,  but  only 
$10,000  was  appropriated,  and  owing  to  this  insufficient  amount  and 
delays  by  high  water  the  work  was  not  completed.  A  report  was  sub- 
mitted by  Captain  Willard,  the  local  engineer  in  charge,  February  6, 
1892,  stating  the  progress  made  in  the  conduct  of  the  survey,  and  the 
necessity  for  farther  consideration  and  investigation  of  the  subject, 
with  the  recommendation  that  the  additional  sum  of  $2,500  be  pro- 
vided to  complete  the  work.  'This  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  I^o.  126,  Fifty-second  Congress,  first 
session  (see  also  Appendix  Y  18). 

July  1, 1891,  balance  unexpended $102.01 

June  90, 1892,  amount  expended  during  fiscal  year 96.00 

July  1, 1892,  balance  unexpended 6.01 

July  1, 1892,  outstanding  liabilltiee 4.98 

July  1, 1892,  balance  available 1.0S 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1803 2, 001, 08 

(See  Appendix  V 18.) 

mPBOYEMENT    OP    ARKANSAS    RIVER     AND  OF    OERTAIN    BIYEBS    IW 

ARKANSAS  AND  MISSOURI. 

Officer  in  charge,  Capt.  H.  S.  Taber,  Corps  of  Engineers;  Division 
Engineer,  Gol.  O.  B.  Gomstock,  Corps  of  Engineers. 
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1.  Removing  obstructions  in  ArJcansas  River. — Prior  to  the  first  im- 
provements in  1833,  shifting  sand  bars,  numerous  drifbpiles,  and  danger- 
ous snags  constituted  the  obstacles  to  navigation  in  the  lower  reaches, 
and  gravel  and  rock  shoals,  with  a  few  snags  and  many  overhanging 
trees,  constituted  those  of  the  upper.  Except  for  a  few  special  reaches, 
like  the  Fort  Sioith  and  Pine  Bluff,  the  general  plan  of  improvement 
has  consisted  in  snagging  operations,  including  the  cutting  of  overhang- 
ing trees,  in  building  wing  dams  to  imi)rove  the  shoals,  and  in  surveys 
looking  towards  phins  for  its  iiermanent  improvement. 

The  appropriations  to  June  30,  1891,  amount  to  $485,251.37.  Of  this 
sum  there  had  been  expended  to  June  30,  1891,  $400,619.10. 

During  the  fiscal  year  ending  June  30,  1892,  $10,327  was  expended 
in  snagging  operations  at  or  near  low  water. 

July  1, 1891,  balance  unexpended $12,344.46 

Jnne^,  1892,  amount  expended  during  fiscal  year 10,327.00 

July  1, 1892,  balance  unexpended 2,017.46 

July  1, 1892,  outstanding  liabilities 1.25 

July  1, 1892,  balance  available * 2,016.21 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 22, 016.21 

C  Amount  (estimated)  required  for  completion  of  existing  project  annually    35, 000. 60 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  1.) 

2.  Arkansas  River, — ^Work  during  the  past  season  has  been  carried 
on  under  three  different  acts  of  Congress. 

By  the  act  approved  August  5, 1886,  $75,000  was  appropriated,  it6 
distribution  being  indicated  in  the  following  words : 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement,  $75,000,  accord- 
ing to  the  plan  and  recommendations  in  Appendix  Y 13,  Report  of  Chief  of  Engineers^ 
1^,  pages  1601  to  1611;  of  which  there  are  to  be  expended  $8,000  at  Pine  BluJS, 
$13,0(X)  at  Fort  Smith,  and  $10,000  at  DardaneUe,  or  so  much  thereof  under  these 
rams,  resx»ectively,  as  may  be  necessary  at  those  points. 

This  appropriation,  except  a  small  sum  out  of  the  $10,000  for  Darda- 
neUe, was  expended  prior  to  June  30, 1890;  at  Dardanelle  the  $10,000 
was  to  be  expended  in  erecting  a  permeable  dike  above  and  opposite 
the  town  in  such  a  position  as  to  remove  the  sand  bar  in  front  of  the 
wharves. 

By  act  of  August  11,  1888,  the  sum  of  $150,000  was  appropriated 
for  the  improvement  of  this  river,  under  plan  providnig  for  the 
formation  of  a  channel  at  least  200  feet  wide  and  6  feet  deep  at  low 
water  from  Little  Bock  to  the  Mississippi  Biver;  and  the  formation  of 
a  channel  2  feet  deep  at  low  water  and  from  200  to  300  feet  wide  from 
Fort  Gibson  to  Arkansas  City,  as  contemplated  in  the  Beport  of  the 
Chief  of  Engineers  for  the  year  ending  June  30, 1885,  and  in  House 
Ex.  Doc.  Ko.  90,  Forty-ninth  Congress,  first  session,  and  authorized  in 
the  act  approved  August  5, 1886. 

By  act  approved  September  19, 1890,  the  sum  of  $180,000  was  appro- 
priated. The  approved  projects  for  the  expenditure  of  this  amount  may 
be  summarized  as  follows: 

At  Yan  Buren,  $4,000  to  be  expended  in  erecting  a  permeable  dike 
at  a  suitable  point  a  little  above  tiie  town  and  upon  the  opposite  side  of 
the  river,  to  contract  the  channel  and  prevent  it  from  leaving  the 
city  wharves.    From  Fort  Gibson,  Indian  Territory,  to  the  mouth  of  the 
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river,  the  balance  to  be  exi)ended  in  the  erection  of  permeable  dikes  and 
in  rock  excavation  at  worst  places,  so  fia.r  as  the  amount  of  the  appro- 
priation will  permit,  looking  toward  the  permanent  improvement  of  the 
river,  to  give  a  channel  at  least  6  feet  deep  and  200  feet  wide  from  Lit- 
tle Bock  to  the  mouth  of  the  river,  via  White  Eiver  Cut-oflf,  as  provided 
under  the  act  of  August  5, 1886,  and  an  all-year-round  depth  of  water 
of  at  least  2  feet  from  little  Eock,  Ark.,  to  Fort  Gibson,  Ind.  T. 

Before  operations  were  begun,  at  Dardanelle,  a  bad  bar  had  formed 
along  the  town  front,  cutting  off  all  approach  to  either  wharf  at  low 
water  or  ^  medium  stage. 

From  Fort  Gibson  to  the  mouth  of  the  river,  the  river  consists  of 
alternating  bars  and  caving  banks,  with  crossings  more  or  less  ti'ouble- 
some  at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the 
river  to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2 
feet  of  water.  From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of  the  river, 
$119,630.65  has  been  expended,  during  the  fiscal  year  ending  June  30, 
1892. 

At  Moores  Kocks,  926  cubic  yards  of  rock  has  been  excavated,  leav- 
ing 801  cubic  yards  yet  to  be  excavated  to  complete  the  work. 

At  Big  Bock  stone  quarry,  3  miles  above  Little  Rock,  8,376  cubic 
yards  of  rock  has  been  quarried  and  of  this  amount  6,754  cubic  yards 
has  been  barged  to  Pine  Bluff.  At  Pine  Bluff",  two  additional  dikes, 
Nos.  5  and  6,  were  built,  each  150  feet  long  and  17  feet  above  low-water 
mark.  Dikes  A^,  A,  and  No.  2  received  much-needed  repairs  and 
Dikes  3  and  4  were  repaired,  ISTo.  4  made  a  permanent  rock  dike,  and 
Ko.  3  advanced  towards  completion  in  like  manner.  Early  in  October, 
1891,  the  work  below  MaJlorys  Ditch,  below  Pine  Bluff,  according  to 
project  approved  August  25, 1891,  was  commenced.  This  work  con- 
sisted of  weaving  a  continuous  mattress  125  feet  to  150  feet  wide  from 
Mallorys  Ditch  to  a  x>oint  one  mile  below,  laid  from  low- water  line  along 
the  bank  to  the  bottom  of  the  river,  and  securely  weighted  down  with 
rock,  and  the  bank  graded  to  a  IQ-foot  stage  and  riprapped  with  rock  to 
a  depth  of  one  foot.  This  work  was  completed  April  1, 1892.  The  rip- 
rapping,  however,  was  carried  down  to  within  700  feet  of  the  end  of 
the  mattress  only.  Over  4,000  cubic  yards  of  rock  has  been  barged 
from  Big  Eock  Quarry,  near  Little  Eock,  and  stored  on  the  high  bank 
at  Pine  Bluff,  to  be  used  in  farther  improvements  at  that  point  and  be- 
low. During  October,  1891,  special  surveys  were  made  at  and  in  the 
vicinity  of  Pine  Bluff  and  in  December  and  January  the  same  was  done 
at  Fort  Smith  and  Little  Eock.  In  addition  to  the  above  work,  10 
barges  60  feet  by  20  feet,  one  pile-driver  barge  6  feet  by  20  feet 
thoroughly  equipped  as  a  water  pUe  driver  and  one  quarter  boat  90 
feet  by  20  feet,  have  been  built,  besides  various  additions  made  to  the 
machinery  of  the  plant;  and  the  dikes  above  Baring  Gross  Bridge  at 
Little  Eock  have  been  in  part  repaired. 

July  1^  1891,  balance  unexpended..^ $1S7, 100.81 

Deposited  to  credit  of  Captain  H.  S.  Taber,  Coips  of  Engineers .50 

157,101.81 
June  SO,  1892,  amount  expended  during  fiscal  year 119,630.65 

July  1, 1892,  balance  unexpended 37,470.66 

July  1, 1892,  outstandmg  fiabiUties 14,228.49 

Julyl,  1892, balance  arailable 28,242.17 

Amount  appropriated  by  act  approved  July  18, 1892 250, 000.00 

Amount  available  for  fiscal  year  ending  June  80,  1893 273,243.17 
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SAmouTit  (estimated)  reqaired  for  completion  of  existing  project $S,  222^  479. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  2.) 

5.  Faurche  Le  Fevre  RiveVj  Arkansas. — The  improvement  of  this 
stream  was  began  in  1879,  under  the  act  approved  March  3, 1879. 
Prior  to  any  improvement  its  channel  was  choked  with  snags,  logs,  and 
drift,  and  heavy  timber  overhung  its  banks.  Several  bad  snoals  also 
impeded  navigation.  Up  to  June  30, 1886,  $21,000  had  been  expended 
in  removing  the  greater  part  of  the  obstructions.  By  act  approved 
August  5, 1880,  $5,000  was  appropriated  for  removing  rock  shoals, 
situated  about  4  miles  below  Perryville.  At  the  close  of  the  fiscal  year 
ending  June  30,  1888,  this  sum  had  been  expended,  completing  a 
channel  about  500  yards  long,  30  feet  wide  and  2  feet  deep  at  low  water 
through  this  shoal.  By  act  approved  September  19, 1890,  $7,500  was 
appropriated.  The  approved  project  for  its  expenditure  provides  for 
the  building  and  equipping  of  a  hand-propelled  snag  boat  at  a  cost  not 
to  exceed  $4,000,  to  be  operated  for  four  months  at  or  near  extreme  low 
water,  in  removing  accumulated  obstructions,  snags,  logs,  drift  piles, 
landslides,  and  bowlders  on  Piney  Shoals,  $450  to  be  expended  in 
making  a  cut  through  May  Shoal  to  provide  for  high  and  medium  stage 
navigation.  Up  to  June  30, 1891,  $2,448.70  was  expended  in  building 
and  equipping  the  han^l-propelled  snag  boat  Pioneer.  After  the  boat 
was  completed,  high  water  prevented  its  use  during  the  balance  of  that 
year.  During  the  fiscal  year  ending  June  30, 1892, 1,923  cubic  yards  of 
rock  and  gravel,  1,326  snags,  4  large  rack  heaps,  and  several  landslides 
were  removed  and  over  25,000  overhanging  trees  cut  and  deadened, 
opening  the  river  to  high  and  medium  stage  navigation  to  Perryville 
Landing.  The  present  appropriation  practically  meets  all  the  present 
demands  of  commerce.  Additional  snagging  operations  and  improve- 
ments upon  the  shoals  may  be  required  as  the  valley  settles  up  and 
commerce  increases. 

Joly  1^1891,  balance  nnexpended $5,051.80 

Jnne  30, 18^,  amount  expended  during  fiscal  year 3, 743. 33 

Jnly  1, 1892,  balance  unexpended 1,307.97 

July  1, 1892,  outstanding  liabilities 50.00 

July  1, 1892, balance  available 1,257.97 

(See  Appendix  W  3.) 

4,  Petit  Jea/n  River.  Arlcansas. — Before  improvement  this  river  was 
obstructed  by  snags,  logs,  masses  of  driftwood,  overhanging  trees,  and 
shoals.  •  The  origined  project  for  improvement  contemplated  rendering 
it  navigable  during  high  and  medium  stages  of  water,  up  to  Danville, 
Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snags,  logs, 
and  arift.  Three  thousand  five  hundred  dollars  was  expended  in  the 
execution  of  this  project  to  June  30,  1888.  The  appropriation  made  by 
act  of  August  11, 1888,  was  $2,500,  and  work  was  limited  to  the  river 
below  the  bridge  at  Eocky  Crossing.  The  new  project  provides  for  re- 
moving portions  of  the  shoals  known  as  Slaty  Crossing  and  Bobinsons 
Kidge,  and  certain  timber  j&'om  the  low- water  channel. 

During  the  fiscal  year  ending  June  30,  1890,  no  work  was  done  on 
account  of  continued  high  wat^  rendering  it  impossible  to  begin  the 
work  witli  any  certainty  of  completing  it. 

The  fiscal  year  ending  June  30, 1891,  was  a  favorable  season  for  ihia 
woik|  and  many  obstructions  to  navigation  were  removed. 
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Amount  appropriated  by  act  approved  July  IS,  1892 $3,500 

(See  Appendix  W  4.) 

5.  White  River ^  Arkansas, — ^Before  improvement  the  channel  of  this 
river  was  choked  with  drift  piles,  logs,  and  snags,  in  its  lower  portion 
and,  from  Batesville  np^  gravel  bars,  rocky  shoals,  channel  bowlders, 
and  overhanging  trees,  impeded  navigation.  The  original  project  con- 
sisted in  snagging  operations,  blasting  ledges  and  bowlders,  and  dam 
bnUding  to  remove  gravel  bars  or  to  close  chutes.  The  first  separate 
appropriation  for  this  river  was  made  by  act  approved  July  6, 1884. 
Provision  for  a  survey  of  the  river  from  Forsythe,  Mo.,  to  its 
mouth  was  added  to  the  original  project.  At  that  date  the  river  was 
in  excellent  navigable  condition,  for  boats  drawing  not  to  exceed  3  feet 
of  water,  from  its  mouth  to  Newport,  Ark.  From  Newport  to 
Batesville  there  were  many  troublesome  snags,  and  from  Batesville  to 
Buffalo  Shoals  there  were  numerous  bad  shoals,  rendering  navigation 
very  uncertiiin.  From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were 
many  fine  reaches  of  river,  but  the  depth  of  water  on  Buffalo  Shoals, 
and  others,  prevented  any  navigation  at  ordinary  stages  of  water.  The 
present  plan,  based  on  the  survey,  provides  for  the  maintenance  at  low 
water  of  a  channel  2  feet  deep  between  Newport  and  Buffalo  Shoals, 
and  a  channel,  of  not  less  than  5  feet  deep  at  low  water,  from  Newport 
to  the  mouth,  and  also  for  a  limited  amount  of  snagging  operations 
while  these  improvements  are  in  progress.  Tlie  result  between  New- 
port and  Buffalo  Shoals  is  to  be  accomplished  by  the  erection  of  solid 
wing  dams  and  some  rock  excavation.  From  Newport  to  the  mouth 
this  result  is  to  be  accomplished  by  the  erection  of  low,  permeable  spur 
dikes,  to  give  the  necessary  depth  of  water  on  the  shoals.  Up  to  June 
30, 1891,  $93,517.24  had  been  expended  in  the  work  of  improvement,  and 
this  completed  the  survey,  published  the  maps,  effectually  improved 
the  most  dangerous  shoals  between  Buffalo  Shoals  and  Batesville, 
Ark.,  and  the  mouth,  and  completed  one  spur  dike  at  Newport 
During  the  fiscal  year  ending  June  30,  1892,  $15,190.80  was  expended, 
continuing  the  above  work  from  Batesville  Cut-off  to  the  town  of  New- 
port, Ark.,  a  distance  of  50  miles.  A  number  of  dangerous  shoals 
over  this  reach  were  improved,  the  dike  at  Newport  was  repafred,  and 
good  progress  made  upon  another  dike  a  few  miles  below  the  town  of 
Newport.  The  low  state  of  the  funds  compelled  suspension  of  work. 
The  work  has  been  effective  and  the  commercial  facilities  increased 
more  than  any  previous  year  of  the  work. 

July  1, 1891,  balance  unexpended $15,026.41 

Beoeived  as  per  letter  Chief  of  Engineera  April  11, 1892 !^.00 

15, 276. 41 
June  30, 1892,  amount  expended  during  fiscal  year 15, 190.80 

July  1,  1892,  balance  unexpended 85.61 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 065. 61 

(See  Appendix  W  5.) 

6.  Ga^ilie  River ^  Arkansas, — The  first  appropriation  made  for  this  reach 
of  river  became  available  August  11, 1S88.  Prior  to  this  time  the  river 
was  choked  with  logs,  snags,  and  overhanging  trees,  and  several  shoals 
interfered  with  low- water  navigation.  The  project  proposes  the  removal 
of  these  obstructions  fiom  the  town  of  Riverside,  Ark.,  to  the  mouth  of 
the  river.  Up  to  June  30, 1891,  $7,000  had  been  expended  caixyiug 
out  the  project. 
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Ko  money  being  available  for  this  improvement  during  the  last  fiscal 
year  no  work  has  been  done  since  June  30, 1891. 

▲mofimt  appropriated  by  act  approved  July  13,1892 $2,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  6.) 

7.  IdttU  Bed  River^  Arkansas. — The  only  improvements  ever  at- 
tempted upon  this  river  were  made  in  1872.  Prior  to  this  work  many 
overhanging  trees  and  a  large  number  of  snags  interfered  with  naviga- 
tion in  the  lower  reaches^  and  many  bowlders  obstructed  flatboat  and 
raft  navigation  in  the  reach  above  the  present  town  of  Judsonia.  Most 
of  the  overhanging  trees  and  snags  were  removed  as  high  as  Judsonia, 
and  the  bowlders  remained  untouched  to  the  end  of  June  30, 1886. 

By  acts  of  August  5, 1886,  and  August  11, 1888,  $8,400  was  appro- 
priated for  removing  the  bowlders  above  Judsonia  and  dredging  a  chan- 
nel through  the  shoals  3  miles  below.  After  the  work  on  the  shoals 
had  been  nearly  completed  the  dredge  was  sold,  making  $3,500  addi- 
tional money  available.  Up  to  June  30, 1891,  $9,294.25  had  been  ex- 
pended removing  the  bowlders,  building  a  dredge  and  barges,  partial 
excavation  of  channel,  cutting  overhanging  timber,  removing  a  few 
logs  and  snags  between  Judsonia  and  Heber,  Ark.,  and  caring  for  the 
property.  During  the  fiscal  year  ending  June  30, 1892,  $1,896.82  was 
expended  on  a  special  project,  making  the  work  between  Judsonia  and 
H^er  more  effective,  after  the  work  at  Bess  Shoals  had  been  com- 
pleted.   The  present  appropriation  will  complete  the  project. 

July  1,  1891,S)alance  unexpended $1,896.94 

SeceivedasperletterCliiefof  Engineers  April  11,  1892 300.00 

2, 196. 94 
June  90,  1892,  amount  expended  during  fiscal  year 1,896.82 

July  1, 1892,  balance  unexpended 300.12 

July  1,  1892,  outstanding  liabiUties 133.00 

July  1,  1892,  balance  ayailable •. 167.12 

(See  Appendix  W  7.) 

8.  Black  Biver^  Arkansas  a/nd  Missouri. — Before  any  improvements 
were  made  upon  this  river  navigation  was  practically  closed  by  snags^ 
logs,  and  overhanging  trees,  the  snags  and  logs  in  many  places  form- 
ing shoals,  and  in  other  places  rock  and  gravel  shoals  interfered  with 
navigation.    The  original  plan  for  improvement  contemplated  the  re- 
moval of  the  obstructions  and  the  improvement  of  the  shoals  by  wing 
dams.    A  few  of  the  sloughs  were  to  be  closed  up,  so  as  to  confine  the 
water  to  the  main  channel.    Up  to  June  30, 1891,  $62,779.68  had  been 
expended  for  this  purpose,  doing  thorough  work  up  to  a  few  miles  above 
the  mouth  of  Current  Eiver  and  from  Poplar  Bluff,  Mo.,  to  Ooming. 
Ark.,  and  just  taking  up  the  worst  obstructions  to  get  the  snag  boat 
through  the  balance  of  the  distance.    Much  work  was  left  undone 
between  Poplar  Bluff,  Mo.,  and  the  Arkansas  State  line. 

Daring  the  fiscal  year  ending  June  30, 1892,  $3,181.76  was  expended 
hi  operations  from  Coming,  Ark.,  to  the  mouth  of  Current  Biver,  thence 
hack  to  the  Arkansas  and  Missouri  State  line,  removing  a  large  num- 
W  of  obstructions  and  opening  the  river  through  for  the  first  time,  so 
that  at  high  and  medium  stages  boats  may  reach  Poplar  Bluff,  M0i| 
^th  reasonable  fEudlity. 
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July  1, 1891,  balance  unexpended $3,462.72 

June  30, 1892,  amount  expended  during  fiscal  year 3, 181.76 

July  1, 1892,  balance  unexpended 280.96 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5,280.96 


\ 


Amount  (estimated)  required  for  completion  of  existing  project  annually .     8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  8.) 

9.  Blade  River  J  Missouri, — The  first  improvements  attempted  upon 
this  reach  of  river  were  made  in  the  years  of  1881  and  1882.  Prior  to. 
this  work  its  channel  was  choked  with  snags  and  logs,  and  obstructed 
by  overhanging  trees,  and  in  many  places  shoals  interfered  with  its 
navigation  at  low  water  by  any  but  very  light-draft  boats.  The 
original  plan  for  improvement  contemplated  the  removal  of  the  obstruc- 
tions and  the  improvement  of  the  shoals,  the  latter  by  wing  dams.  A 
few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to  the  main 
channel.  Up  to  June  30, 1891,  $16,914.21  had  been  expended  in  re- 
moving overhanging  trees,  trees  that  had  fallen  across  the  channel, 
dangerous  snags  and  piles  of  drift,  all  of  these  items  in  formidable 
numbers,  giving  great  relief  to  navigation,  inadequate,  however,  to 
meet  all  its  requirements. 

During  the  fiscal  year  ending  June  30, 1892,  $2,990.20  was  expended, 
furthering  the  same  work  to  a  limited  degree,  however,  due  to  the 
boat's  being  required  upon  the  appropriation,  "improving  Black  Eiver, 
Arkansas  and  Missouri,"  until  nearly  the  close  of  the  low- water  season, 
BO  that  less  than  two  months'  work  was  done  before  high  water. 

July  1, 1891,  balance  unexpended $3,085.79 

Jnne  30,  1892,  amount  expended  daring  fiscal  year 2,990.20 

July  1,  1892,  balance  unexpended '         95.59 

July  1,  1892,  outstanding  liabilities 75.00 

July  1, 1892,  balance  available 20.59 

(See  Appendix  W  9.) 

10.  St.  Francia  Biver^  Arkansas. — ^Appropriations  have  been  made 
for  this  river  in  connection  with  those  for  the  White  Biver.  The  first 
appropriation  was  made  March  2, 1833,  prior  to  which  this  river  was 
choked  with  drift,  logs,  snags,  and  its  waters  spread  out  through  a 
great  variety  of  sloughs,  while  overhanging  trees  added  to  the  diffi- 
culty of  navigation.  The  originally  adopted  project  was  principally 
for  snagging  operations,  and  attempts  have  been  made  to  close  up  some 
of  the  many  sloughs.  On  July  5, 1884,  the  iirst  separate  appropriation 
was  made.  From  that  time  to  June  30,  1891,  $26,499.10  hsMi  been  ex- 
pended in  carrying  out  the  approved  project. 

During  the  fiscal  year  ending  June  30, 1892,  $1,457.76  was  expended 
in  continuance  of  the  work,  in  the  execution  of  some  badly  needed 
work  between  Madison,  Ark.,  and  a  point  25  miles  below,  exhausting 
the  appropriation. 

July  1, 1891, balance  unexpended $1,500.90 

June  30, 1892,  amount  expended  during  fiscal  year 1,457.76 

July  1, 1892,  balance  unexpended 43.14 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000.00 

Amount  available  forfiscal  year  ending  June  30,1893 8,043.14 


EIVER  AND   HAEBOR   IMPROVEMENTS.  247 

SAmonnt  (estimated)  required  for  completion  of  existing  proj cct  annually    $8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  10.) 

11.  8t,  Francis  River^  Missouri. — ^The  first  appropriation  made  for 
this  reach  of  river  was  that  of  act  of  August  11,  1888,  in  amount 
$5,000.  Prior  to  the  work  done  with  this  sum,  logs,  snags,  overhang- 
ing trees,  and  several  shoals  interfered  with  low-water  navigation.  The 
estimate,  $7,300,  proposed  the  removal  of  the  shoals  about  12  miles 
below  Greenville  and  the  removal  of  snags  and  other  obstructions. 
The  amonnt  api)ropriated  by  act  of  August  11,  1888,  was  inadequate. 
Tip  to  June  30, 1891,  $7,642.68  had  been  expended  in  cutting  a  channel 
through  the  Big  Drift  and  carrying  out  other  provisions  of  the  original 
project,  combined  with  those  of  the  project  under  the  act  approved 
September  19, 1890,  which,  added  to  the  original  project,  provides  for 
a  band-propelled  snag  boat  for  use  between  the  Sunk  Lands  and  Green- 
ville, Mo.,  said  snag  boat  being  built  in  this  period. 

During  the  fiscal  year  ending  June  30, 1892,  $4,687.09  was  expended  in 
oi>erations  in  accord  with  the  combined  projects,  the  removing  of  a  for 
ij^dable  array  of  obstructions  from  St.  I^ancis,  Ark.,  to  the  Big  Drift, 
a  distance  of  about  70  miles.  Work  was  suspended  by  high  water  ana 
oold  weather. 

July  1, 1891,  balance  nnexpended $7,857.32 

JnneStOy  1892,  amount  expended  during  fiscal  year 4,687.09 

Jnly  1, 1892,  balance  unexpended 3,170.23 

Jnly  1, 1892,  outstanding  UabiUtiee 193.35 

July  1, 1892,  balance  available * 2,976.88 

(See  Appendix  W  11.) 

12.  Little  River ^  Missouri. — ^Before  improvement  this  river  was  ob- 
stmcted  by  snags,  logs,  masses  of  ditftwood,  and  shoals,  and  wae 
divided  into  two  chutes.  The  project  for  improvement  contemplates 
prolonging  medium-stage  navigation  by  closing  one  of  the  chutes  and 
xemoving  the  obstructions  enumerated  from  the  other. 

The  first  appropriation  ever  made  for  this  river  was  $5,000,  act  of 
August  11, 1888;  $3,000  additional  followed  in  the  act  of  September  19, 
1890.  Up  to  June  30, 1891,  $4,968.10  had  been  expended,  carrying  the 
work  to  within  20  miles  of  the  lake,  and  building  a  dam  300  feet  long 
across  the  right  chute. 

Daring  the  fiscal  year  ending  June  30, 1892,  $3,011.38  was  expended, 
removing  snags,  overhanging  trees  and  drift  piles  over  the  portion  noi 
worked  last  season. 

July  1, 1891,  balance  nnexpended $3,031.90 

June  30, 189^,  amount  expended  during  fiscal  year 3,011.88 

Jnly  1,  1892,  balance  nnexpended 20.62 

(See  Appendix  W  12.) 

BXAMINATION  AND  STJBVBY,  MADE  IN  COMPLIANOB  WITH  PROVISIONS 
OF  BrVEB  AND  HABBOB  ACT  APPBOVED  SEPTEMBEB  19,  1890. 

The  required  preliminary  examination  at  Clarendon  and  the  lower 

White  River.  Arkansa^y  to  determine  the  effect  of  hoAikwater  from  the 

Mississippi  River  and  its  cause  and  the  means  and  cost  of  preventing  in- 

jury  fherefromj  was  made  by  the  local  engineer  in   charge,  Oapt. 
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Taber,  and  report  thereon  submitted  through  Col.  C.  B.  Comstock, 
Corps  of  Engineers,  Division  Engineer,  Southwest  Division.  It  is  the 
opinion  of  Capt.  Taber,  and  of  the  division  engineer,  bas^  upon  the 
facts  and  reasons  given,  that  this  locality  is  worthy  of  improvement. 
This  opinion  being  concurred  in  by  me,  Capt.  Taber  was  charged 
with  and  completed  its  survey  and  submitted  report  thereon,  through 
the  division  engineer.  Col.  Comstock  stated  that  the  construction  of 
levecvs  along  the  Mississippi  Eiver  below  Helena,  Ark.,  will  prevent,  as 
&r  as  is  practicable,  injurious  eifects  of  the  Mississippi  River  baekwater 
on  the  White  Eiver.  The  reports  were  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  118,  Fifty-second  Congress,  first  session. 
Further  information  in  regard  to  this  matter  being  called  for  by  reso- 
lution of  the  House  of  Representatives  of  March  4, 1892,  a  supplemental 
report  by  Col.  Comstock,  presenting  an  approximate  estimate  of 
$1,100,000  as  cost  of  constructing  sufficient  levees  along  the  Mississippi 
River  from  Helena  to  the  White  River,  was,  with  the  reports  of  the  ex- 
amination and  survey,  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  163,  Fifty-second  Congress,  first  session.  (See  also  Ap- 
pendix W  13.) 

• 

BEHOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIYEB ;  nCPBOYB- 
MENT  OP  MISSISSIPPI  BIVEB  BETWEEN  OHIO  AND  ILLINOIS 
BIVEBS,  OP  HARBOR  AT  SAINT  LOUIS,  AND  OF  OSAGE  AND  GAS- 
OONADE  RIVERS,  MISSOURI,  AND  OP  KASKASKIA  RIVER,  ILLINOIS 

OflScer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers;  Division 
Engineer,  Col.  0.  B.  Comstock,  Corps  of  Engineers. 

1,  Removing  snags  and  wrecks  from  Mississippi  River. — ^Before  thifl 
work  was  inaugurated  the  navigation  of  the  river  was  very  much  in- 
terfered with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  a  new  accession  was  brought  down  on  each  rise 
of  the  river,  thus  constantly  adding  new  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  wrecks  also  occupied  the 
channel  and  were  very  dangerous  to  the  safety  of  passing  boats. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  adopted  consisted  in  building  boats 
suitable  for  removing  the  snags,  etc.,  and  operating  them  whenever  the 
stage  of  water  was  favorable  for  the  work  and  funds  were  available. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriation  made  by  act  of  March  8,  187^, 
a  general  amount  was  apprbpriated  to  be  applied  to  several  streams  as 
their  needs  required.  From  March  3,  1879,  when  the  first  sjjecific  ap- 
propriation was  made,  up  to  June  30, 1891,  $810,760.77  was  expended 
for  this  purpose.  The  navigation  of  the  river  has  been  very  materiaJiy 
improved  by  this  method  and  the  danger  to  boats  lessened. 

During  the  fiscal  year  ending  June  30,  1892,  $98,250  was  expended. 
Two  snag  boats  were  employed  between  the  mouth  of  the  Missouri 
Eiver  and  Xatchez,  Miss.,  removing  obstructions.  The  boats  worked 
for  a  total  of  14  months,  removing  3,389  snags,  cutting  down  20,571 
trees,  removing  30  drift  piles,  and  traveling  a  distance  of  13,043  miles. 
This  work  greatly  benefited  navigation  and  commerce. 

The  boats  were  thoroughly  overhauled  and  repaired  and  placed  in 
good  working  order.  The  new  boilers  ordered  for  the  Macomb  during 
file  previous  fiscal  year  were  received  and  placed  on  the  boat;  a  new 
butting-beam  was  also  placed  on  this  boat. 

An  annual  appropriation  has  been  made  for  carrying  on  this  w(»rk. 
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Amount  drawn  under  section  7,  act  of  August  11,  1888 $98, 250 

June  30,  1892,  amount  expended  during  fiscal  year 98, 250 

July  1,  1892,  amount  available  for  fiscal  year  ending  June  30, 1893 100, 000 

(See  Appendix  X  1.) 

2.  Mississippi  River  between  the  Ohio  and  Illinois  rivers, — ^The  orig- 
inal condition  of  the  navigable  channel  of  this  portion  of  the  Missis- 
sippi River,  before  the  work  of  improvement  was  begun,  was  such  that 
the  natural  depth  at  low  water  was  in  many  places  from  3^  to  4  feet, 
and  the  water  was  scattered  by  islands,  wliich  formed  sloughs  behind 
them,  thus  wasting  the  water  available  for  low-water  navigation. 

The  project  adopted  for  improvement  consists  in  closing  these  sloughs, 
and,  by  contraction  works,  the  concentration  of  the  water  between 
hanks  2,500  feet  apart,  the  object  being  thereby  to  obtain  a  depth  of  8 
feet  in  the  channel  between  St.  Louis  and  Cairo,  and  6  feet  between 
Grafton  and  St.  Louis  at  standard  low  water,  or  at  a  stage  correspond- 
ing to  a  reading  of  4  feet  on  the  St.  Louis  gauge. 

Theamountexpended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  was  $4,129,014.16  and  the  condition  of  the  improvement  at  that 
time  was  such  that  but  little  trouble  was  experienced  between  St.  Louis 
and  Lucas  Grossing,  a  distance  of  30  miles,  as  far  a«  the  work  of  im- 
provement had  been  carried  on  June  30, 1891,  and  then  only  at  extreme 
low  water.  For  stages  of  water  above  4  feet  on  the  St.  Louis  gauge 
there  was  generally  a  depth  of  at  least  6  feet  in  the  channel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $276,168.99,  and  was  applied  to  repairing  plant,  and  carrying  on 
works  at  the  following  localities: 

AUon, — ^This  wodi  consisted  in  building  an  extension  of  2,400  feet  to 
the  stone  dike  erected  in  1882  and  1884,  also  in  raising  the  crest  of  old 
dike  3  feet  tor  a  distance  of  800  feet  at  its  lower  end.  The  object  of 
the  work  was  to  prevent  the  further  formation  of  a  bar  in  front  of  the 
Alton  landing  and  to  wash  away  what  had  already  formed.  The  work 
was  commenced  on  August  10, 1891,  and  completed  May  3, 1892.  The 
eftect  of  this  work  can  not  be  determined  until  the  next  low- water  sea- 
son, as  during  the  time  of  construction  and  since  then,  the  Missouri 
Biver  was  higher  than  the  Mississippi  Biver,  and  in  consequence  baek- 
water  from  the  former  so  deadened  the  current  that  the  work  had  but 
little  efiect  on  the  deposit  in  the  harbor.  At  least  one  high  water 
from  the  Mississippi,  when  the  Missouri  is  at  a  lower  stage,  is  required 
bc^re  any  material  change  can  be  expected.  The  amount  expended 
on  this  work  during  the  fiscal  year  was  $49,948.78. 

Rush  Tower. — Work  at  this  locality  consisted  in  an  extension  of  the 
general  plan  of  improvement,  so  as  to  include  this  seition  of  the  river. 
Work  was  commenced  just  prior  to  the  close  of  the  previous  fiscal  year 
and  was  continued  during  the  present  one.  A  series  of  four  hurdles, 
of  an  aggregate  length  of  5,920  feet,  was  built  on  the  east  side  of  the 
liver  at  James  Landing;  another  series  of  three  hurdles,  having  an 
aggregate  length  of  3,790  leet,  was  built  on  the  west  side  near  Wilcox 
Landing,  and  the  bank  at  Calico  Island  was  protected  for  a  distance  of 
4,100  feet. 

The  object  of  this  work  was  to  concentrate  the  water  into  one  chan- 
nel at  low  water,  it  being  scattered  through  three  or  four.  At  the  close 
of  the  fiscal  year  a  high  stage  of  water  still  prevailed,  and  the  fiiU  effect 
of  the  work  will  not  be  apparent  until  next  low- water  season.  The 
amount  expended  at  this  locality  during  the  fiscal  year  was  $181,066. 

Bte.  Genevieve. — The  project  tor  the  improvement  of  the  river  at  this 
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poiut  had  for  its  objei;t  the  retention  of  tlie  channel  at  Little  Bock,  IBs 
landing  for  Ste.  GcneTieve.  To  do  this  a  scries  of  three  hurdles  was 
built  oD  the  opposite  side  of  the  river,  and  they  have  been  saccessfnl  in 
obtaining  the  desired  results.  Work  waa  in  progress  on  these  bardies 
at  the  close  of  the  last  fiscal  year  and  they  were  irompleted  July  17.  To 
induce  a  further  fill,  the  wattling  on  the  hurdles  was  raised  to  the  20- 
fixtt  stage  during  the  month  of  March.  The  amount  expended  during 
the  fiscal  year  was  |31,422.T1. 

Sureeifs, — A  reaurvey  of  the  river,  from  the  head  of  Carrolls  Island 
to  the  fuot  of  the  Rush  Tover  work  and  at  Ste.  Genevieve,  was  made 
for  the  purpose  of  determining  changes  in  the  hanks  and  channel  of  the 
river. 

The  original  estimated  cost  of  this  work,  as  revised  in  1883,  was 
•16,997,100,  of  which  amount  *4,529,600  has  been  appropriated. 

Jnlj  1, 1691,  balance  nnexpeDd«d MOO,  366. 84    . 

JnneSO,  1892,  amount  oxpended  during  fiscal  fear 276,168.99  « 


July  1,  1892,  balBuce  nneipoDded 124, 196. 8S 

July  1,  1892,  outetauding  liabititiea 3,827.r" 


Jnly  1, 1892,  balance  available 120,369.2 

Amoont  appropriated  by  act  approTed  July  13, 1892* 535,000.0 


Amount  available  for  fiscal  year  ending  June  30,  1893 *. 645,369.3 


Amount  (eHtimated)  lequired  for  completion  of  existing  project 11,942, 500.  KII9 

Ajnonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 18Wt 758,333.3^ 

Submitted  in  oompllnnce  with  requirements  of  seotiona  2  of  river 
and  harbor  acta  of  186G  and  1867. 

{See  AppendU  X  2.)  ! 

3.  Sarbor  at  St.  Louis,  Missouri. — The  St.  Louis  Harbor  may  be  di-       / 
yided  into  two  parts,  the  upper  and  the  lower,  the  line  of  division  being       f 
the  Eails  Bridge.    The  upper  portion,  incladeid  between  the  bridge  and      / 
the  northern  limits  of  the  city,  is  about  10  miles  in  length,  of  which  the      j 
only  part  to  be  considered  as  at  present  included  in  the  practical  har-     j 
t>or  is  Oie  reach  between  the  Bads  Bridge  and  the  Merchants  Bridge  3     I 
miles  in  extent.    This  reach  was  obstructed  by  middle  bars  and  by    ' 
skoals  near  the  Illinois  shore,  which  interfered  with  landings  on  that 
side  and  rendered  navigation  diflacnlt.    The  lower  portion,  included 
lietween  the  bridge  and  Biver  des  Feres,  is  8  miles  long,  and  the  channel 
ia  good  at  all  stages  of  water,  the  landings  being  easily  accessible  at 
allpoints. 

The  project  adopted  for  the  improvement  of  the  harbor  conedsted  ii 
contracting  the  width  of  the  river  between  the  Merchants  and  Eadi 
bridges  to  an  average  width  of  about  2,000  feet  by  constructing  a  serU 
of  hurdles  extending  out  from  the  Illinois  shore,  which  would  cause 
new  bank  to  be  built  up  between  them. 

The  amount  expended  in  building  these  hurdles,  up  to  the  close 
the  fiscal  year  ending  June  30, 1891,  was  $109,303.77,  and  at  that  t^ 
tbe  eflect  of  the  work  was  quite  appreciable,  a  considerable  fill  hat 
taken  place  between  the  hurdles. 

During  the  fiscal  year  ending  June  30, 1892,  $  11,226.44  was  exper 
in  building  hurdle  No.  5  of  this  system,  which  had  previously 
omitted  on  account  of  a  ferry  landing;  in  the  extension  of  No.  8  1 
~~™vinriation  van  made  for  improving  Mississippi  River  between  m( 
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river  line;  in  the  repair  of  Ifos.  6  and  7;  in  wattling  Nos.  2  to  11,  and 

in  the  siukiug  drift  above  the  hurdles. 

The  effect  of  this  work,  as  far  as  obtaining  increased  depths  in  the 
channel,  can  not  be  determined  until  the  low- water  season  of  next  fall. 
Souudings  have  shown  that  a  large  fill  has  taken  place  between  the 
burdles  and  it  is  confidently  expected  that  the  work  will  do  all  that  is 
required,  especially  after  the  unusual  and  prolonged  high- water  season 
of  this  spring. 

The  fiill  amount  of  the  estimate  has  been  appropriated  for  this  work. 
\Vith  the  balance  remaining  on  hand  it  is  proposed  to  repair  the  dam- 
SLge  caused  to  hurdles  by  ice  and  drift  and  extend  them  wherever  found 
necessary. 

July  1, 1891,  balance  nnexpended $72,696.23 

«Ttiiie  30, 1892;  amount  expended  during  fiscal  year 41, 226. 44 

July  1, 1892,  balance  unexpended 31,469.79 

July  1, 1892,  outBtanding  liabilities 230.04 

July  1, 1892,  balance  available 31,239.75 

(See  Appendix  X  3.) 

4.  Oasconade  River  j  Missouri. — ^The  navigation  on  this  river  was  seri- 
ously interfered  with  by  snags,  logs,  and  leaning  timber,  and  at  times 
almost  suspended  by  reason  of  shoal  crossings.  Its  improvement  was 
commenced  in  1880  and  the  project  adopted  consisted  in  the  removal 
of  snags  and  logs  from  the  bed  of  the  river,  in  the  cutting  of  leaning 
timber  from  the  banks,  and  in  the  construction  of  wing  dams  and  train- 
ing walls  at  the  shoals,  to  concentrate  the  water  and  thereby  increase 
the  depth. 

The  amount  expended  to  June  30, 1891,  was  $42,615.96,  and  resulted 
in  improved  facilities  for  navigation  as  well  as  in  a  prolongation  of  the 
boating  season. 

During  the  fiscal  year  ending  June  30, 1892,  $2,073.55  was  expended 
in  repairing  and  raising  dam  at  Fryer's  MOl,  which  resulted  in  an  in- 
creased flow  of  water  around  the  left  chute  at  that  point  and  an  increase 
in  depth  of  4  inches.  The  following  obstructions  were  also  removed 
from  the  bed  and  banks  of  the  river  between  Arlington  and  the  foot  of 
Pryors  Bend,  thereby  affording  better  facilities  for  navigation:  419 
snags,  logs,  etc.;  8  rack  heaps;  1  bowlder,  and  2,153  trees. 

Jnly  1. 1891y  balance  nnexpended $3,884.04 

June  30, 1892,  amonnt  expended  during  fiscal  year 2,073.55 

Jnly  1, 1892,  balance  nnexpended 1,810.49 

July  1, 1892,  outstanding  liabilities 62.13 

July  1, 1892,  balance  available 1,748.37 

Amount  appropriated  by  act  approved  July  13, 1892 4,000.00 

Amount  available  for  ilscal  year  ending  June  30,  1893 5, 748. 37 

(See  Appendix  X  4.) 

5.  Osage  Biver^  Missouri.— Before  any  improvements  were  made  the 
navigation  on  this  river  was  rendered  diflScalt  by  reason  of  numerous 
snags  and  other  obstructions,  and  at  times  susj^ended,  owing  to  insuf- 
ficient depth  of  water  over  shoal  crossings. 

The  first  improvement  of  this  river  was  undertaken  by  the  State  of 
Missouri,  about  thirty  to  thirty-five  years  ago,  and  consisted  in  an 
attempt  to  concentrate  the  water  in  a  narrow  channel  over  the  shoals 
by  means  of  wing  dams  built  out  from  one  or  both  banks,  and  thus 
deepen  it. 
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'The  General  Government  assumed  charge  of  the  improvement  in  1871, 
and  the  first  efforts  were  expended  in  an  attempt  to  deepen  the  water 
over  the  shoals  by  dredging;  after  this  the  method  pursued  consisted 
in  training  walls  so  as  to  regulate  the  width  of  water  way  suitable  to 
the  low- water  discharge  of  the  river.  This  method  is  still  pursued. 
Snags  and  other  obstructions  foond  in  the  channel  were  also  removed 
and  leaning  timber  was  cut  from  the  banks.  The  construction  of  a  lock 
and  dam  near  the  mouth  of  the  river  was  also  authorized  by  the  river 
and  harbor  act  of  September  19, 1890. 

The  amount  expended  to  June  30, 1891,  was  $205,929.47,  the  result 
of  which  was  that  the  navigation  was  materially  improve,  the  channel 
having  been  cleared  of  the  worst  obstructions  and  the  water  deepened 
at  several  of  the  shoalest  crossings. 

During  the  fiscal  year  ending  June  30, 1892,  $5,772.25  was  expended 
in  preparing  plans  for  lock  and  dam,  in  gauging  the  river,  in  repairing 
plant,  and  in  the  removal  of  66  snags,  3^  trees,  42  drifb  piles  from  the 
bed  and  banks  of  the  river.  This  latter  work  has  cleared  the  river  of 
obstructions  from  the  mouth  to  a  point  80  miles  above,  and  it  is  now  ia 
good  navigable  condition  for  most  of  the  year.  New  obstinctions  may 
be  expected  from  time  to  time,  with  each  rise  and  faU  in  the  river,  and 
will  require  removal. 

July  1, 1891,  balance  unexpended $54,070.53 

June  30, 1892,  amount  expended  during  fiscal  year 5, 772. 25 

July  1,  1892,  balance  unexpended 48,298.28 

July  1, 1892,  outatanding  liabilities 481.13 

July  1, 1892,  balance  available 47,817.15 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 97, 817. 15 

Amount  (estimated)  required  for  completion  of  lock  and  dam 110, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  5.) 

6.  KdskasJcia  River,  Illinois. — ^The  original  condition  of  this  river 
was  such  that  navigation  at  low  water  was  almost,  if  not  entirely, 
suspended  by  reason  of  snags^  shoals,  and  bars,  and  depended  to  a  great 
extent  on  the  stage  of  water  m  the  Mississippi  River  as  to  its  duration. 
The  least  depth  found,  when  the  St.  Louis  gauge  read  6.5  feet,  was  9  inches, 
over  what  is  called  the  "Nine-mile  Shoay  6  miles  above  its  mouth, 
which  virtually  "blocked"  the  river  at  low  water.  At  high  water 
navigation  was  possible  as  far  up  as  "New  Athens. 

The  first  appropriation  for  improving  the  river  was  made  in  1890, 
and  the  project  adopted  for  its  improvement  consisted  in  excavating  a 
channel  through  the  shoals  of  such  a  depth  as  would  insure  a  low- 
water  navigation  of  36  inches,  and  in  the  removal  of  snags  and  ob- 
structions from  the  channel. 

No  money  was  expended  on  this  work  up  to  close  of  the  fiscal  year 
ending  June  30, 1891,  the  river  not  having  been  at  a  suitable  stage  since 
the  appropriation  was  made  to  warrant  starting  work,  consequently 
no  change  had  occurred  in  the  conditions  of  the  river  at  that  date. 

During  the  fiscal  year  ending  June  30, 1892,  $5,760.48  was  expended 
in  blasting  a  channel  75  feet  in  width  in  the  clear,  and  of  an  average 
depth  of  36  inches  at  low  water,  through  the  "Nine-lMile  Shoal,"  also  a 
channel  through  the  "Evansville  Shoal"  60  feet  wide  and  34  inches 
deep  at  low  water,  and  in  removing  the  snags  found  in  the  channel  of 
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tbe  river  between  those  shoals.  The  result  of  this  work  was  to  enable 
boats  to  enter  the  river  at  lower  stages  of  water  than  formerly  and 
also  to  prolong  the  low-water  boating  season  as  far  up  as  Evansville. 

July  1,  1891,  balance  nnexpended $6,000.00 

June  90, 1S9I2,  amount  expended  during  fiscal  year 5, 760. 48 

July  1,  1892,  balance  unexpended 239.52 

Amount  appropriated  by  act  approved  July  13,  1892 4,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 739. 52 

(See  Appendix  X  6.) 

IMPBOVEMENT  OF  MISSISSIPPI  BIVEB  BETWEEN  MOUTH  OF  ILLINOIS 
BrVEB  AND  MINNEAPOLIS,  AND  OPEBATING  AND  OABE  OF  DES 
MOINES  BAPIDS  OANAL  AND  DBY  DOCK. 

Officer  in  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers;  Division 
B^gineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

i.  Operating  sfMg  boats  and  dredge  boats  on  Upper  Mississippi  River. — 
At  the  beginning  of  the  fiscal  year  there  was  avaUable,  nnder  act  of 
Angast  11, 1888,  the  sum  of  $25,000. 

From  July  1  to  October  31, 1891,  and  from  May  12  to  31, 1892,  the 
snag  boat  General  Barnard  was  employed  removing  snags  and  other 
obstnictions  and  assisting  interests  of  navigation  between  Minneapolis 
and  the  month  of  the  Missouri  Eiver. 

Tbe  snag  boat  J.  G.  FarJce,  dredge  Fhcsni^r^  launch  Ulsie^  and  a  num- 
ber of  dump  boats  were  employed  as  a  dredging  and  wrecking  plant 
from  tfuly  1  to  October  31,  1891,  between  St.  Paul  and  Keokuk. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis- 
sissippi Kiver  between  Minneapolis  and  the  mouth  of  the  Missouri 
River  to  June  30, 1891,  is  $599,640. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
Biver  under  a  permanent  appropriation,  the  sum  so  expended  not  to 
exceed  the  amount  appropriated  in  said  act  for  such  purpose.  The 
clause  of  the  act  regulating  the  annual  expenditure  for  snag  boats  and 
dredge  boats  on  the  Upper  Mississippi  Eiver  is  as  follows: 

For  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River;  twenty-flTe 
thousand  dollars. 

The  total  amount  of  freight  transi>orted  on  the  Upper  Mississippi 
Eiver  during  the  calendar  year  1891  was,  approximately,  4,200,000  tons. 

June  30y  1892,  amount  drawn  from  Treasury  under  permanent  appropria- 
tion   $25,000.00 

June  SO,  1892,  amount  expended  during  fiscal  year.... 25,000.00 

July  1, 1892.  amount  available  under  permanent  appropriation  of  August 

11, 1888,  for  fiscal  year  ending  June  30,  1893 25,000.00 

(See  Api)endix  Y  1.) 

2,  Mississi]^  River  between  Des  Moines  Rapids  a/nd  mouth  of  Illinois 
River. — Operations  in  this  district  were  in  charge  of  Maj.  B.  H.  Rnft- 
ner,  Corps  of  Engineers,  to  January  16, 1892,  when  charge  of  this  dis- 
trict was  transferred  to  Maj.  A.  Mackenzie.  Corps  of  Engineers. 

Maj.  Mackenzie  presents  a  report,  compiled  from  office  records,  on 
the  work  of  the  first  half  of  the  fiscal  year.  In  1892  very  little  work 
has  been  done,  on  aoconnt  of  high  water. 

Under  this  appropriation  the  improvement  of  throngh  navigation  is 
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chiefly  carried  ou,  although  allotments  have  from  time  to  time  been 
made  for  special  work.  Work  has  been  in  progress  under  approved 
projects  since  1878,  and  very  favorable  results  have  been  secured, 
showing  that  with  a  continuance  of  the  work  under  liberal  appropria- 
tions, the  low-water  channel  of  the  Mississippi  Biver  between  Des 
Moines  Eapids  and  mouth  of  Illinois  Biver  can  be  made  easily  naviga- 
ble at  all  stages  for  the  class  of  boats  using  the  river. 

The  interests  for  which  the  improvement  is  being  made  are  very 
large  and  important.  The  general  project  for  the  improvement  pro- 
poses the  contraction  of  the  channel  or  water  way  by  means  of  wing 
dams  and  dams  closing  side  chutes  to  such  an  extent  as,  by  means  of 
the  scour  thereby  caused,  to  afford  a  channel  of  sufficient  width  and 
of  a  depth  of  4.5  feet  at  low  water  to  be  eventually  increased  to  6  feet 
There  was  expended  under  this  head  of  appropriation  to  June  30, 1891, 
the  sum  of  $1,208,594.91. 

During  the  past  year  work  has  been  carried  on  by  days'  labor  and 
use  of  Government  plant  in  vicinity  of  Clarksville  at  Cottonwood 
Island  Beach,  at  foot  of  Hickory  Chute,  above  Hannibal,  and  between 
Canton  and  Lagrange,  and  by  contract  in  Quincy  Bay. 

The  river  and  haroor  act  approved  July  13,  1892,  appropriated 
$600,000  for  improving  Mississippi  River  between  mouth  of  Missouri 
Kiver  and  Minneapolis,  and  authorized  the  Secretary  of  War  to  carry 
on  the  work  continuously  by  entering  into  additional  contracts,  or 
otherwise,  to  be  paid  for  as  appropriations  may  be  made  therefor. 

July  1,  1891y  balance  tmexpended $121,340.91 

Jane  30, 1892,  miBcellaneous  receipts 64.20 

121, 405. 11 
June  30,  1892,  amount  expended  during  fiscal  year 60,541.35 

Jolyl,  1892,  balance  unexpended 60,863.76 

Julyl,  1892,  outstanding  UabUities $153.82 

July  1,  1892,  amount  oovered  by  uncompleted  contracts 28, 783. 72 

28,937.64 

July  1, 1892,  balance  avaHable 81,926.22 

(See  Appendix  Y  2.) 

3,  Des  Moines  Rapids^  Mississippi  River, — ^This  work  was  commenced 
in  1867.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  long  and  for  cutting  an  open  channel  in  the  rock  bed  of  the 
river  over  the  remaining  4  miles  of  rapids:  The  canal  was  opened  in 
August,  1877,  though  not  fully  completed,  and  hafi  been  in  operation 
since  that  time. 

During  the  past  year  the  work  of  protecting  the  outside  slope  of  the 
canal  embankment  was  continued  and  the  raising  of  the  middle  lock 
walls  was  completed.  The  work  remaining  to  be  done  under  approved 
project  is  the  removal  of  a  small  amount  of  rock  above  grade,  the  com- 
pletion of  the  sluice  at  Prices  Creek,  and  the  completion  of  the  pro- 
tection of  canal  embankment. 

There  has  been  appropriated  and  allotted  for  this  work  the  sum  of 
$4,574,950.  The  net  cost  to  the  United  States  has  been,  to  June  30, 
1891,  $4,560,130.83. 

July  Ij  lS91jhskla,noe  xmerpendedi • $10,230.99 

June  30, 18^,  amount  expended  daring  fiscal  year « 4,388.66 

Jolyl,  1892,  balance nnezpended •• ••••••••••      6^843.41 

(See  Appendix  Y  3.) 
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4.  Operating  and  oare  of  Des  Moines  Rapids  Canal  and  Dry  Dock. — 
During  the  past  yeaor  the  Des  Moines  Bapids  Canal  was  opened  for 
navigation  234  days,  during  which  time  there  passed  through  it  577 
steamboats  and  191  barges,  carrying  10,260  passengers,  12,228  tons  of 
merchandise,  and  63,210  bushels  of  grain.  There  also  passed  through 
140,664,084  feet,  B.  M.,  of  lumber,  24,614,000  feet  of  logs,  61,141,137 
shingles,  and  39,476,926  lath.  The  expenses  of  the  year  have  been 
f  61,550.17  and  the  estimates  for  the  coming  year  amount  to  $72,581.25« 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  March  3, 1881. 

July  1,  1891,  balance  on  hand $1. 80 

June  90,  1892,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion       44,000.00 

44, 001. 80 
June  30,  1892,  amount  expended  during  fiscal  year 43, 968. 92 

JnneSO,  1892,  balance  on  hand 32.88 

July  1,  1892,  outstanding  liabilities 7, 581.25 

(See  Appendix  Y  4.) 

5.  Mississippi  River  between  Minneapolis  and  Des  Moines  Rapids. — 
Prior  to  August  11, 1888,  this  work  was  carried  on  under  appropria- 
tions for  *^ improving  Mississippi  Eiver  from  St.  Paul  to  Des  Moines 
Rapids."  The  act  of  August  11,  1888,  extended  the  upper  limits  of 
the  district  from  St.  Paul  to  Washington  Avenue  Bridge,  Minneapolis. 

Under  this  appropriation  is  carried  on  the  improvement  of  through 
navigation.  Work  has  been  in  progress  under  approved  projects  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  of  the  work  under  liberal  appropriations,  the  low- water 
channel  of  the  Mississippi  Biver  between  St.  Paul  and  the  Des  Moines 
Bapids  can  be  made  comparatively  safe,  convenient,  and  permanent. 
The  interests  for  which  the  improvement  is  being  made  are  very  large 
and  important.  The  amount  of  freight  carried  during  1891,  including 
the  logs  and  lumber  floated  in  the  river,  aggregated,  approximately, 
4,200,000  tons. 

The  original  condition  of  the  channel  between  the  Des  Moines  Rap- 
ids and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  una- 
ble to  proceed  farther  up  the  river  than  La  Crosse  or  Winona;  and,  in 
many  seasons,  at  j)oints  much  farther  down,  their  progress,  was  checked 
or  seriously  interfered  with.  In  all  such  cases  through  freight  was 
reshipped  on  small  and  light-draft  boats  or  barges.  The  originally 
adopted  project  for  the  improvement,  which  has  not  been  materially 
changed,  proposed  the  contraction  of  the  channel  or  water  way  by 
means  of  wing  and  closing  dams  to  such  an  extent  as,  by  means  of  the 
scour  thereby  caused,  to  afford  a  channel  of  suflftcient  width,  and  of  a 
depth  of  4.5  feet  at  low  water,  to  be  eventnally  increased  to  C  feet. 
There  was  expended  on  the  permanent  improvement  of  through  navi- 
gation to  June  30, 1891,  the  sum  of  $2,203,632.11,  or  $4,279  per  mile. 
At  that  date,  and  for  several  years  previous,  the  condition  of  the  chan- 
nd  was  such  as  to  permit  the  passage  of  the  largest  boats  at  the  low- 
est stages  through  to  St.  Paul. 

Between  Minneapolis  and  St.  Paul  (Omaha  Bridge),  there  was 
expended  to  June  30, 1891,  the  sum  of  $6,147.99,  or  $559  per  mile. 

During  the  past  year  work  has  been  carried  on  by  days'  labor  and 
use  of  Government  plant  between  Minneapolis  and  St.  Paul,  between 
St.  Paul  and  Prescott,  between  Prescott  and  Lake  Pepin,  between  Min- 


256    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

neiska  and  La  Crosse,  in  vicinity  of  La  Crosse,  Crooked  Slongh,  and 
Clinton,  at  Eock  Island  -Bapids  and  Montrose  Harbor,  and  between 
Keithsburg  and  Montrose;  by  contract,  between  Beads  and  Minneiska, 
at  Prairie  du  Chien,  and  between  Belle vue  and  Savanna;  and,  by 
infonnal  agreement,  between  Minneapolis  and  St.  Paul,  between  St. 
Paul  and  Prescott,  in  CassviUe  Slough,  and  at  Port  Byron  Harbor. 
At  several  localities  temporary  and  permanent  channels  were  deepened 
by  dredging.  The  work  of  the  year  has  resulted  in  increased  width 
and  depth  of  channel  at  all  the  points  mentioned. 

July  1,  1891,  balance  unexpended $411, 390. 86 

June  30,  1892,  amount  expended  during  fiscal  year 274, 936. 79 

Julv  1,  1892,  balance  unexpended 136,454.07 

July  1,  1892,  outstandinj?  liabilities $302.72 

July  1,  1892,  amount  covered  by  uncompleted  contracts 14, 956. 76 

15,259.48 

July  1,  1892, balance  available 121,194.59 

Amount  appropriated  by  act  approved  July  13,  1892* 600, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 721, 194, 59 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3048941  866, 666. 67 
<  Submitted  in  compliance  with  requirements  of  sectioDB  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  5.) 

IMPROVEMENT  OF  MISSISSIPPI  BIVER  ABOVE  PAXLS  OF  ST.  ANTHONY, 
MINNESOTA;  OP  CHIPPEWA  BIVER,  WISCONSIN;  OF  ST.  CBOIX 
BIVER,  WISCONSIN  AND  MINNESOTA;  OF  MINNESOTA  BIVEB,  MIN- 
NESOTA, AND  OF  BED  BIVEB  OF  THE  NOBTH,  MINNESOTA  AND 
NORTH  DAKOTA;  GAUGINa  MISSISSIPPI  RIVEB  AT  OB  NEAR  ST. 
PAUL,  MINNESOTA. 

OflBcer  in  charge,  Maj.  W.  A.  Jones,  Corps  of  Engineers,  witli  Lient 
Hiram  M.  Chittenden,  Corps  of  Engineers,  under  his  immediate  orders; 
Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Mississippi  River  above  Falls  of  St.  Anthony^  Minnesota. — ^The  pres- 
ent project,  adopted  in  1880,  consists  in  the  improvement  of  the  river 
between  Aitkin  and  Grand  Eapids,  a  distance  of  130J  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels  and  con- 
struction of  wing  dams  where  necessary  to  afford  3  feet  depth  at  low- 
water  stage,  the  cost  being  estimated  at  $54,127.  In  1889  the  estimate 
was  increased  to  $63,000.  Under  the  appropriations  of  1880,  1881,  and 
1882,  the  river  between  the  points  named  was  well  cleared  of  large 
numljers  of  obstructions.  But  between  1884  and  1888,  and  during  the 
flood  of  the  latter  year,  large  numbers  of  snags  and  overhanging  trees 
were  formed. 

The  appropriation  of  $10,000  made  by  act  of  August  11, 1888,  was 
applied  to  removal  of  obstructions  between  Grand  Eapids  and  a  point 
about  half  way  to  Aitkin,  and  in  addition  a  number  of  bowlders  were 
removed  to  within  20  miles  of  the  latter  i)oint. 

Before  improvement  commenced  in  1880,  the  stream  between  Aitkin 
and  Grand  Kapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  draft. 

*  Tills  appropriation  was  made  for  improving  Mississippi  River  between  Minnei^ 
olis  and  mouth  of  Missouri  River. 
tFor  uontinuing  work  between  Minneapolis  and  mouth  of  Miflsouii  River. 
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Total  expended  under  present  project  to  June  30, 1891,  including 
outstanding  liabilities,  $55,439.35. 

There  was  then  a  general  depth  in  the  improved  channels  of  3  feet  at 
low  water.  A  few  snags  and  leaning  trees  offered  some  obstruction, 
but  did  not  seriously  interfere  with  navigation. 

During  July,  August,  and  September,  1891,  work  was  carried  on  in 
removing  snags  and  leaning  trees  between  Grand  Eapids  and  Aitken. 

For  a  number  of  years  previous  to  the  present  season  several  steam- 
ers have  navigated  this  portion  of  the  Mississippi,  carrying  passengers 
and  freight  to  the  settlements  and  supplies  for  lumber  camps. 

The  opening,  during  the  winter  of  1889-'90,  of  the  Duluth  and  Win- 
nipeg Bailroad,  from  Duluth  to  the  Mississippi  Biver,  resulted  in  one 
steamer  being  withdrawn  from  the  freight  and  passenger  business, 
though  at  the  beginning  of  the  season  of  1891  she  was  again  put  into 
conmiission. 

Jnly  1, 1891,  balance  unexpended $7,592.27 

Jane  30, 1892,  amount  expended  during  fiscal  year 5,749.21 

July  1, 1893,  balance  unexpended 1.843,06 

July  1, 1892,  outstanding  Uabilitics 20.92 

July  1, 1892,  balance  available 1,822.14 

(See  Appendix  Z  1.) 

2,  Reservoirs  at  headwaters  of  Mississippi  River. — ^The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipita- 
tion of  winter,  spring,  and  early  summer,  te  be  systematically  released 
so  as  to  benefit  navigation  upon  the  Mississippi  Biver  below  the  dams. 
The  reservoir  project  is  the  outcome  of  surveys  and  examinations  made 
in  1869, 1874, 1878^  and  1879.  From  the  results  of  these  examinations 
and  further  examinations  made  in  1880  the  first  cost  of  constructing 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083. 
The  cost  of  land  and  other  damages  to  result  from  construction  and 
operation  of  the  proposed  dams  was  not  included  in  that  estimate,  as 
they  could  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  the 
head  waters  of  the  Mississippi  Eiver  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work,  in  consequence  of  an  appropri- 
ation made  by  the  river  and  harbor  act  approved  June  14, 1880,  for 
construction  of  a  reservoir  dam  at  Lake  Wrnnibigoshish,  Minnesota, 
and  for  other  reasons,  given  in  Appendix  Y  to  the  Annual  Report  for 
1886.  By  1886  four  or  the  reservoirs  had  been  created.  During  May 
and  June,  1891,  men  and  materials  were  assembled  for  the  construction 
of  a  fifth  reservoir  at  Sandy  Lake. 

Total  exi)ended  on  this  work  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  including  examinations  at  proposed  dam  sites,  land  dam- 
ages, amounts  paid  to  commissioners  in  attempted  settlement  of  awards 
to  Indians,  and  care  and  maintenance  of  the  works,  $619,850.20. 

During  the  past  year  the  operations  have  been :  Operating  completed 
reservoir,  continuing  construction  of  Sandy  Lake  Dam,  and  acquiring 
title  to  lands,  by  condemnation  proceedings,  that  will  be  subject  to 
overflow  by  the  Sandy  Lake  Dam. 

The  reservoirs  were  operated  1886-'91,  during  the  seasons  of  low 
water,  to  the  benefit  of  navigation  on  more  than  165  miles  of  the 
Mississippi  River,  viz,  between  Grand  Rapids  and  Aitkin,  130j^  miles, 
and  from  St.  Paul  to  some  distance  below  the  confluence  of  the  Missis- 
ippi  and  St.  Oroix  rivers. 
BNa  92 17 


258        BEPOBT  OF  THE  CHIEF  OF  ENGINEEBSy  U.  S.  ABMT. 

The  officer  in  charge  recommends  appropriations  for  the  ox>eration 
and  maintenance  of  the  five  reservoirs  and  for  hydrological  and  mete- 
orological observations,  to  determine  the  effect  of  the  reservoir  water. 
The  latter  purpose  is  specially  worthy  of  consideration,  for  the  result 
of  the  observations  extending  over  a  period  of  several  years  would  de- 
termine the  true  effectiveness  of  the  reservoirs. 

July  1, 1891,  bsdanoe  nnezpended *$95,G90.28 

June  30, 189^;  amount  expended  during  fiscal  year 55,908.67 

Jnly  I9 1892,  balance  unexpended 89,781.61 

July  1,1892,  outstanding  liabiUtiea 9,323.84 

July  1, 1892,  balance  available 30,457.77 

Amount  appropriated  by  act  approved  July  13, 1892....  4 60, 000. 00 

Amount  available  for  fiscal  year  ending  June30, 1893 90,457.77 


^  Amount  (estimated)  required  for  completion  of  existing  project 1, 034, 683. 60 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

3.  Ohippewa  River j  including  Tellaw  BanJeSy  Wisconsin. — ^The  plan  for 
improvement  of  the  Chippewa  Biver  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  fix>m  Eau  Glaire  to  the  con- 
fluence of  the  Ohippewa  and  Mississippi,  a  distance  of  57  miles,  to  con- 
fine the  low- water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and  the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less  as  to 
location  and  extent  of  dams,  jetties^  etc.  The  protection  of  the  Yellow 
Banks  consists  in  a  revetment  of  piling  and  &scines,  the  latter  to  be 
crowned  with  rock.  The  object  of  the  Yellow  Banks  protection  is  to 
prevent  their  erosion,  and  thus  to  relieve  the  channels  of  the  Chippewa 
Biver  and  of  the  Mississippi  below  the  junction  of  the  two  streams  from 
the  masses  of  sand  contributed  by  those  banks.  The  plan  for  protect- 
ing the  banks  was  adopted  in  1883.  The  improvement  of  the  river  and 
the  protection  of  the  Yellow  Banks  were  regarded  as  separate  and  dis- 
tinct works  until  the  act  of  August  11,  iS^.  Estimated  cost  of  the 
consolidated  improvement,  including  all  the  expenses  from  the  com- 
mencement, $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  river 
was  extremely  difficult  at  that  siage,  owing  to  the  volume  of  the  river 
joining  the  Mississippi  through  a  number  of  channels  of  insoffloient 
depth.  These  latter-named  channels  were  contracted  into  one  of  good 
depth  by  means  of  long  parallel  jetties.  Generally,  wherever  works 
for  improvement  were  constructed  by  the  Government,  the  low- water 
depths  were  increased  fix)m  18  inches  to  3  to  4  feet,  and  the  general 
improvement  not  only  greatly  facilitated  the  passage  of  steamers  and 
rafts,  but  also  greatly  reduced  the  expense  of  ra^ng  manufactored 
lumber. 

Localities  remaining  to  be  improved  have  a  least  depth  in  the  chan* 
nel  of  about  2  feet. 

Ko  work,  except  slight  repair,  has  been  done  at  the  Yellow  Banks 
since  1883,  when  4,978  linear  feet  of  bank  revetment  had  been  com- 

*In  AfiTinal  Report,  1891,  amount  unexpended  July  1891,  was  stated  as  $80,027.11. 
In  February,  1892,  the  amount  of  $15,663.17  was  transferred  back  to  the  appropria- 
tion from  amounts  set  aside  in  1882  for  payment  of  awards  to  Indiana. 
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pleted  and  the  piling  for  3,275  feet  had  been  driven  ready  for  the  back- 
ing of  brush  and  stone. 

Total  expended  from  commencement  of  operations  in  1877  to  June 
30, 1891,  including  outstanding  liabilities,  (157,407.66. 

buring  the  past  fiscal  year  there  has  been  constructed  a  sheer  boom 
at  Dead  Lake  Gut-off;  a  dam  of  brush  and  stone,  1,000  feet  in  length, 
and  500  feet  of  foundation  (3  courses)  for  another  dam,  at  Plum  Island 
Flats. 

July  1. 1891,  balance  unexpended $9,435.87 

June  30, 1892,  amonnt  expended  during  fiscal  year 7, 721. 89 

July  1, 1892,  balance  unexpended 1.713.98 

Jnlyl,  1892,  outstandmg  liabilities 538.76 

July  1, 1892,  balance  avaUable 1,175.22 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 175. 22 

i  Amount  (estimated)  required  for  completion  of  existing  project 100, 737. 72 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  3.) 

4.  St.  Croix  River ^  Wisconsin  and  Minnesota. — ^The  original  project  for 
improvement,  adopted  in  1878,  was  based  upon  a  survey  made  in  1874, 
when  the  river  was  at  a  high  stage  of  water  and  but  comparatively  few 
obstructions  to  be  seen.  It  contemplated  removal  of  snags,  bowlders, 
sand  bars,  etc.,  and  contraction  of  the  low- water  channels  from  Taylor 
Falls  to  the  confluence  of  the  river  with  the  Mississippi  into  one  of 
nearly  uniform  width.  Estimated  cost,  $21,758.  At  low  water,  how- 
ever, the  channel  had  in  many  places  but  2  feet  depth,  and  steamers 
and  barges  made  their  way  as  best  they  could  amongst  the  obstruc- 
tions; at  times  it  was  impossible  for  them  to  get  over  the  shoal  places. 
The  present  projeot,  adopted  in  1880,  and  modified  as  to  cost  in  1882, 
and  again  in  1889,  is  based  upon  a  low- water  survey  made  in  1879,  and 
differs  from  that  originally  adopted  only  in  amount  of  work  to  be  done. 
Estimated  cost,  $108,700. 

Expended  under  present  project  to  June  30, 1891,  including  outstand- 
ing liabilities,  $80,717.94. 

Total  expended  under  original  and  present  projects  to  June  30, 1891, 
including  outstanding  liabihties,  $98,717.94. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater  and  4  to  5  feet 
on  the  bars  below  that  place.  Generally  it  may  be  said  of  this  im- 
provement that  at  many  points  navigation  has  been  rendered  perma- 
nent where  formerly  it  was  uncertaiD,  and  that  in  other  places  it  has 
been  made  practicable  where  before  improvement  it  was  impossible. 

In  the  improved  parts  of  the  river  above  Stillwater  there  is  a  low- 
water  depth  in  the  channel  of  2  feet;  below  Stillwater  there  is  a  good 
channel  with  a  least  depth  of  4  feet. 

The  work  of  improvement  during  the  last  year  has  consisted  in 
widening  the  channel  over  the  Hudson  Bar  by  dredging,  in  removing 
snags  and  sunken  logs,  and  making  minor  repairs  to  Log  House  Dam. 
The  work  at  Hudson  enabled  the  raft  boats,  with  their  large  tows,  to 
more  easily  make  the  run  over  the  bar. 

Expended  during  the  fiscal  year  ending  June  30, 1891,  including  out- 
standing liabilities,  $1,743.08. 
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Jnlyl,  1891,  balance  unezpeiided $4,796.99 

June  30,  18S^,  amount  expended  during  fiscal  year 4, 747. 55 

July  1,  1892,  balance  unexpended 49.44 

July  1, 1892,  outstanding  fiabilitiee 10.46 

July  1, 1892,  balance  available 38. 98 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8, 038. 98 

(  Amount  (estimated)  required  for  completion  of  existing  project 18, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  4.) 

5.  Minnesota  River,  Minnesota. — ^From  1867  to  1873  Congress  appro- 
priated $77,500  for  improving  the  Minnesota  River.  The  appropria- 
tions were  applied  to  removing  snags  and  bowlders,  so  as  to  afford  a 
least  depth  at  low- water  stage  of  2  to  3  feet.  In  1874  a  survey  was 
made  from  the  mouth  of  the  river  to  South  Bend,  a  distance  of  about 
116  miles,  to  determine  the  practicability  of  improving  the  navigation 
by  means  of  canals,  locks,  and  dams.  Based  upon  this  survey,  esti- 
mates were  made  for  five  locks  and  dams  and  removal  of  snags,  etc.,  at 
a  cost  of  $733,868.63,  the  cost  of  removing  snags,  etc.,  being  therein 
placed  at  $34,685.10,  including  contingencies.  Following  this  report, 
Congress  made  three  appropriations,  of  $10,000  each  by  acts  approved 
March  3, 1875,  August  14, 1876,  and  June  18, 1878,  which  sums  were 
applied  to  clearing  the  river  of  obstructions  below  South  Bend. 

Expended  to  June  30, 1879,  $117,457. 

Since  1879  no  work  for  the  improvement  of  the  river  has  been  under- 
taken. Under  the  appropriations  above  named  the  removal  of  obstruc- 
tions cleared  the  way  over  long  stretches  of  the  river  between  Minnesota 
Falls  and  a  point  about  30  miles  below  Henderson  (16.7  miles  above 
Shakopee).  Little  or  no  use  was  made  of  the  cleared  channels,  as  there 
was  not  sufficient  water  in  the  channel  to  permit  navigation  during  the 
low-water  periods.  The  rapidly  caving  banks  on  the  upper  section  of 
this  stream  cause  snags  and  leaning  trees  to  form,  so  that  channels  that 
were  cleared  of  them  12  years  ago  are  more  or  less  encumbered  with 
them  to-day. 

No  expenditures  have  been  made  for  the  improvement  of  the  lower 
part  of  the  river,  which  affords  much  better  facilities  for  river  traffic 
than  the  upper  part. 

From  Shakopee  to  the  Mississippi  the  river  is  deep  except  on  two 
bars.    There  are  few  snags  on  this  reach. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000 
for  improving  the  Minnesota  Eiver,  including  protection  of  the  banks 
opposite  the  borough  of  Belle  Plaine.  It  appearing  from  an  examina- 
tion made  in  September,  1888,  that  the  sum  was  inadequate  for  the 
purposes  named,  its  expenditure  for  work  of  improvement  was  deferred 
untQ  the  further  wishes  of  Congress  in  the  matter  might  be  known. 

Total  expended  on  the  improvement  of  the  whole  river  to  the  close  of 
the  fiscal  year  ending  June  30, 1891,  $117,532. 

Jnly  1,  1891;  balance  unexpended $9,967.00 

Jnly  1, 1892,  balance  unexpended 9,967.00 

Jnlyl,  1892,  outstanding  UabmtieB 9.79 

July  1, 1892,  balance  available 9,957.21 
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( AmoTLnt  (estimated)  reqaired  for  completion  of  existing  project $693, 868. 63 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  5.) 

6.  Red  River  of  the  North^  Minnesota  and  North  Dakota, — ^The 
project  for  the  improvement  of  this  river  from  Breckenridge  to  the 
northern  boundary  line,  adopted  in  1877  and  amended  as  to  cost  in 
1883,  consists  in  the  removal  of  snags,  leaning  trees,  and  bowlders,  and 
in  dredging  channels  through  the  bars,  at  an  estimated  cost  of  $179,310. 
A  revised  estimate  made,  in  1887,  placed  the  cost  of  completing  the 
improvement  at  $79,698.37. 

Before  improvement  the  ruling  depth  upon  bars  between  Moorhead 
and  Goose  Eapids  at  ordinary  low  water  was  but  1^  feet  and  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the 
navigation  was  at  all  times  difficult. 

The  work  to  June  30, 1891,  has  resulted  in  opening  a  channel  3  feet 
deep  at  ordinary  low  water  and  60  feet  wide  from  Moorhead  to  a  point 
80  miles  north,  and  a  channel  4  feet  deep  at  ordinary  low  water  and 
about  70  feet  wide  from  Grand  Forks  to  a  point  62  miles  north  by 
river;  also  in  the  removal  of  snags  and  trees  between  Moorhead  ai\d 
Abercrombie  so  as  to  afford  safe  passage  for  steamers  between  those 
points  during  high  and  medium  stages  of  water. 

Total  amount  expended,  including  outstanding  liabilities,  to  June  30, 
1891,  $198,932.58. 

Dredging  operations  in  1891  were  continued  to  October  28  on  the 
reach  of  river  north  of  Grand  Forks,  and  resulted  in  extending  the 
dredged  channels  22^  miles.  The  excavated  channels  are  4  feet  in 
depth  at  low  water  and  aggregate  21,510  feet  in  length;  100,442  cubic 
yards  of  material  was  removed. 

July  1,  1891,  balance  unexpended $19,158.83 

June  30, 1892,  amount  expended  during  fiscal  year 17,091.78 

July  1, 1892,  balance  unexpended 2,067.05 

July  1, 1892,  outstanding  liabilities 1,300.00 

July  1, 1892,  balance  available 767.05 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 25, 767. 05 

(  Amount  (estimated)  required  for  completion  of  existing  project 9, 598. 37 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  6.) 

7.  Gauging  Mississippi  River  at  or  near  8t  Paul,  Minnesota. — ^The 
Board  of  Engineers,  to  whom  was  referred  the  project  for  the  applica- 
tion of  $37,500  appropriated  by  the  river  and  harbor  act  of  August  6, 
1886,  for  reservoirs  at  headwaters  of  Mississippi  River,  recommended 
in  their  report  dated  May  24, 1887,  "  that  such  gaugings  be  made  at  or 
near  St  Paul  during  the  annual  operation  of  the  reservoirs  as  shall  de- 
termine accurately  the  discharge  at  that  point  at  critical  periods." 
(Page  1692,  Annual  Report,  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings, 
and  provided  for  them  as  follows : 

And  the  Secretary  of  War  shaU  canse  such  gaugings  to  be  made  at  or  near  St.  Paul 
during  the  annual  ox>eratton  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appropriation 
for  ganging  the  waters  of  the  Mississippi  River  and  its  tributaries. 
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Sec.  6.  That  for  the  pnipose  of  seonrinff  the  nninteirapted  gaag[in^  of  the  waters 
of  the  Lower  Miaaissippi  River  and  its  tri bntaries,  as  proyided  for  in  joint  resolntion 
of  the  twenty-first  of  Febmaryy  eighteen  hundred  and  seventy-one,  upon  the  appli- 
cation of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury  for 
such  sums  as  may  be  necessary  to  do  such  worK,  not  to  exceed  in  the  aggregate  for 
each  year  the  amount  appropriated  in  this  act  for  such  purpose :  Prcvidedy  nawever, 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
the  Chief  of  Engineers. 

GaugingB  were  not  made  until  the  fstll  of  1889,  although  an  allot- 
ment of  (900  for  the  fiscal  year  ending  June  30, 1889,  had  been  made. 
On  account  of  the  lateness  in  the  season  and  the  condition  of  the  river, 
it  was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  (600,  (900,  and  (900,  made  for  fiscal  years  1889-'90, 
1890-'91,  and  1891-'92,  were  applied  to  gauging  the  Mississippi  Elver  at 
St.  Paul;  and,  when  necessary,  the  Minnesota  Biver  at  its  mouth. 

During  the  past  fiscal  year  135  gaugings  have  been  made. 

July  1, 1891,  balance  unexpended $1,179.07 

June  30, 189^;  amount  expended  during  fiscal  year 1, 13S.86 

July  1,  1892,  balance  unexpended 45.22 

July  1,1892,  outstanding  BabiUties 45.22 

Amount  aUotted  for  fiscal  year  ending  June  30, 1893 600.00 

(See  Appendix  Z  8.) 

EXAMINATION    AND     STJBVEY,  MADE    IN    COMPLIANCE    WITH    PBOVI- 
SIONS  OF  BIYEB  AND  HABBOB  ACT  APPBOVED  SEPTEMBEB  19,  1890. 

The  required  preliminary  examination  of  Bed  River  of  the  North  and 
tributaries  above  Fergus  Falls  and  GroolcsUm^  Minnesota^  and  of  Big 
Stone  Lahej  Minnesota  and  South  Dakota^  with  a  view  to  improving  navi- 
gation thereon  by  the  erection  of  suitable  dams^  or  by  such  other  means  as 
may  be  deemed  best,  was  made  by  the  local  engineer  in  charge,  M%j. 
Jones,  and  report  thereon  submitted  through  Col.  O.  M.  Poe,  Corps  of 
Engineers,  Division  Engineer,  Northwest  Division.  It  iB  the  opinion 
of  Maj.  Jones,  and  of  the  division  engineer,  based  upon  the  facts  and 
reasons  given,  that  this  locality  is  worthy  of  improvement.  This  opin- 
ion being  concurred  by  me,  Maj.  Jones  was  charged  with  and  has  com- 
pleted its  survey  and  submitted  report  thereon. 

The  plan  of  improvement  presented  contemplates  the  formation  of 
two  reservoir  systems,  at  Bed  Lake  and  Lake  Traverse,  at  the  head- 
waters of  tributaries  to  the  Bed  Biver  of  the  North,  for  the  purx>08e  of 
diminishing  the  effects  of  floods  and  of  storing  water  for  use  at  low 
stages  in  l£e  Bed  Biver  system. 

The  plan  for  the  Bed  Lake  reservoir  system  contemplates  the  con- 
struction of  a  reservoir  dam,  with  a  lock,  in  Bed  Lake  Biver  near  the 
outlet  of  the  lake.  Navigation  up  Bed  Lake  Biver  to  the  lake  is  to  be 
provided  for  by  the  construction  of  locks  and  dams  at  Orookston  and 
Thief  Biver. 

The  plan  for  the  Lake  Traverse  reservoir  system  contemplates  the 
diversion  of  Otter  Tail  Biver  into  Babbit  and  Bois  de  Sioux  rivers,  by 
constructing  a  dam  and  canal  near  Breckenridge;  construction  of  a 
dam  and  lock  in  Bois  de  Sioux  Biver  below  the  mouth  of  the  Babbit; 
and  construction  of  a  dam  at  the  foot  of  Big  Stone  Lake,  and  excava- 
tion of  a  canal  to  connect  Big  Stone  Lake  with  Lake  Traverse. 
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The  estimated  cost  of  these  works^  not  including  flowage  damages,  is 
as  follows: 

Red  Lake  SYStem : 

Bed  Lake  dam  and  look $150,000 

Dam  and  look  near  Thief  River 150,000 

$800,000 

Lake  Traveise  system : 

Dam  and  look  in  Bois  de  Siooz  River  below  Rabbit  River 150, 000 

Canal  between  Otter  Tail  River  and  Rabbit  River,  near  Breck- 

enridge 60,000 

Dam  across  Otter  Tail  River 20,000 

Dam  at  foot  of  Big  Stone  Lake 150,000 

Canal  between  Big  Stone  Lake  and  Lake  Traverse 30, 000 

410,000 

Surveys  and  contingenoies 150,000 

Total 860,000 

Maj.  Jones  also  suggests  that  a  canal  55  miles  long  could  be  con- 
structed from  Bed  Lake  to  Rainy  Lake  Eiver  (which  empties  into  tiiie 
Lake  of  the  Woods),  extending  navigation  to  that  region,  at  a  cost  of 
about  (15,000  per  mile. 

The  amount  of  commerce  on  the  Bed  Biver  of  the  Korth  does  not 
justify  undertaking  a  project  of  this  magnitude,  and  in  my  opinion  the 
river  is  not  worthy  of  improvement  to  this  extent  by  the  General  Gov- 
ernment. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  Ko.  127,  Fifty-second  Congress,  £rst  session.  (See  also  Appen- 
dix Z  9.) 

IKPBOVEMENT  OF  MISSOUHI  BIYEB  ABOVE  SIOUX    OITY,  IOWA,  AND 
OF  YELLOWSTONE  BIVEB,  MONTANA  AND  NOBTH  DAKOTA. 

Officer  in  charge,  Oapt.  Charles  F.  Powell,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  O.  M.  Foe,  Corps  of  Engineers. 

1.  Missouri  River  between  the  Great  Falls^  Montana,  and  Sioux  City, 
Iowa. — ^The  river  above  Fort  Benton,  the  head  of  navigation,  to  the  foot 
of  the  falls  is  seriously  obstructed  by  numerous  rapids  and  rocks. 
This  part  of  the  river  is  the  tailing  out  of  the  Great  Falls.  Ko  work 
has  been  done  upon  it  and  none  is  proposed. 

From  Fort  Benton  to  Carroll,  Mont.,  called  the  Bocky  Biver,  168 
miles  long,  the  channel  was  originally  obstructed  by  bowlders,  short 
tarns  and  sharp  slopes,  and  insufQcient  low  water  depth  on  bars  for 
30-inch  draft  boats.  The  original  project  was  to  remove  obstructive 
bowlders.  To  this  was  added  the  building  of  cut-off  and  wing  dams 
for  causing  scour  of  the  bottom,  or  lengthening  of  the  slopes  by  raising 
the  water  at  their  lower  ends,  or  for  both  these  objects.  Dredging  was 
also  added  to  the  project. 

To  June  30, 1891,  (329,580.32  had  been  expended  thereon.  To  that 
date  the  most  obstructive  bowlders  had  been  removed,  some  dams  buil^ 
and  dredging  done,  giving  a  3-foot  or  deex)er  channel  at  the  improved 
places,  except  at  ex^eme  low  water,  for  part  of  the  places. 

During  the  year  ending  June  30, 1892,  5  dams  were  repaired  or  ex- 
tended, 4  dams  or  sills  built,  bank  protection  was  made  at  one  place, 
channels  dredged  through  three  bars,  and  251  bowlders,  averaging 
about  one-half  cubic  yard  in  size,  were  removed. 

On  the  Sandy  Biver,  viz,  below  Carroll,  the  river  becomes  more  and 
more  unstable  going  downstream,  and  carries  more  and  more  sedi- 
menty  until  at  Bioux  City  it  is  called  the  <<Big  Muddy,"  the  banks  ixL 
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the  bottoms  cave,  iiamerous  shoals  exist,  floods  and  ice  gorges  occa- 
sionally cause  cut-offs  or  radical  shiftings  of  the  channel,  and  snagB 
and  bowlders  obstruct  it.  The  project  here  is  to  remove  snags,  wrec^ 
and  other  obstructions,  and  to  temporarily  improve  the  worst  cross- 
ings, on  which  project  to  June  30, 1391,  (42,604.10  had  been  expended. 

During  the  year  ending  June  30, 1991,  322  snags,  3  ponton-bridge 
stone  siiS^ers,  and  312  ba^  trees  or  stumps  were  removed;  also  a  chan- 
nel was  opened  by  steamboat  sluicing  through  a  bad  bar  near  Wash- 
burn, N.  Dak.,  last  October. 

A  detailed  hydrographic  and  topographic  survey  of  the  river  and 
banks  to  the  highlands  from  Fort  Benton,  Mont.,  to  Sioux  Oity,  Iowa, 
is  in  execution.  The  survey  is  based  on  a  system  of  triangnlation 
between  river  bluffs  and  a  duplicated  line  of  primary  levels.  A  series 
of  small-scale  maps  and  one  of  large-scale  detail  charts  are  being 
made.  To  June  30, 1891,  (81,534.69  had  been  expended  on  the  river 
survey. 

During  the  year  ending  June  30, 1892.  bench  marks  were  placed  and 
primary  levels  irqi  from  Poplar  Greek,  Montana,  to  Fairbank,  S.  Dak., 
574  miles :  tertiary  triangnlation,  hydrography,  and  topography  were 
completed  from  Wolf  Point,  Mont.,  to  next  below  Gannon  Ball,  1^.  Dak.. 
461  miles;  the  triangnlation  and  back  topography  were  run  from  ena 
of  the  completed  work  to  Fairbank,  S.  Dak.,  144  miles;  63  detail  charts^ 
from  Fort  Benton  to  Wolf  Point  were  completed  and  51  of  them  placea 
with  the  printer  for  publication;  preliminary  or  small-scale  chart  No.  1 
was  completed,  except  title,  and  Ko.  2  one-half  finished;  the  8  prelim- 
inary maps  from  Wolf  Point  to  Gannon  Ball  were  penciled,  and  the  68 
detail  charts  of  the  same  series  three-fourths  finished. 

The  location  for  an  ice  harbor  at  Eock  Haven,  near  Mandan,  having 
been  approved,  was  surveyed ;  it  is  expected  to  improve  the  locality  this 
fall  for  the  purpose  stated. 

The  engineer  in  charge  recommends  the  rectification  and  permanent 
channel  improvement  of  the  river  at  Pierre  and  Fort  Pierre,  8.  Dak.; 
the  Bismarck  reach,  Korth  Dakota,  25  miles,  and  the  Yankton-Sioux  Gity 
reach.  South  Dakota  and  l^ebraska,  130  miles,  for  reasons  for  which 
see  appendix. 

Jnly  1, 1891,  balance  nnexpended $267,896.11 

Jane  30, 189^2,  amount  expended  daring  fiscal  year 156. 909.30 

July  1,1892, balance  onexpended 110,986.81 

July  1, 1892,  outstanding  UabUities 17,721.47 

July  1, 1892,  balance  available 93,265.34 

Amount  appropriated  by  act  approved  July  18,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 243,265.84 

(  Amount  (estimated)  required  for  completion  of  existing  project  * 175, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

^.  Yellowstone  River ^  Montana  and  North  Dakota. — The  project  con- 
sists in  rock  removal  and  bnilding  closing  dams  and  wing  dams  for 
confining  the  water  to  one  channel,  from  Glendive,  Mont.,  to  the  mouth 
of  the  river.  The  amount  expended  thereon  to  June  30,  1891,  is 
$106,983.80. 

The  channel  was  originally  obstructed  by  rocks,  and  also,  and  now 
in  part,  by  swift  rapids,  sharp  turns,  and  insufficient  depths  at  bars. 

*  Thia  amount  includes  estimate  for  bank  protection  aathorised  by  river  and  har- 
"- "  -^ct  Bpproved  July  itf,  1802. 
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Jnlyl,  1891,  balance  unexpended $11,766.20 

JnnedO,  18^,  amount  expended  during  fiscal  year 45.33 

July  1,  1892,  balance  unexpended 11,720.87 

July  1, 1892,  outstanding  liabilities .71 

Julyl,  1892,  balance  available : 11,720.16 

Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  2.) 

EXAMINATION,   MADE    IN    COMPLIANCE    WITH  PROVISIONS  OF   RIVER 
AND  HARBOR  ACT  APPROVED    SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Missouri  River^  Montana, 
beiiceen  Oreat  Falls  and  canyon  next  below  Stuhhs  Ferry,  was  made  by 
the  local  engineer  in  charge,  Capt.  Powell,  and  report  thereon  sub- 
mitted through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.  It  is  the  opinion  of  Capt.  Powell  and  of  the  di- 
vision engineer,  based  upon  the  facts  and  reasons  given,  that  this 
locality  is  worthy  of  improvement,  and  this  opinion  was  concurred  in 
by  me.  No  new  survey  of  this  reach  of  Missouri  River  is  necessary  at 
this  time;  but  in  order  to  obtain  use  of  the  results  of  surveys  hereto- 
fore made,  an  allotment  was  made  for  preparation  of  maps,  and  a  final 
repoTt,  with  plan  and  estimate  for  improvement,  has  been  submitted. 

The  plan  of  improvement  proposed  contemplates  {1)  removal  of  snags 
from  the  reach  of  river  extending  up  from  Great  Falls,  61  miles,  known 
as  the  "  long  pool,"  which  now  admits  3-foot  navigation  at  low  stages, 
and  from  a  few  miles  above;  (2)  construction  of  2,000  feet  of  dams  and 
3,500  feet  of  bank  protection,  so  as  to  extend  the  3-foot  channel  4  miles 
farther  to  the  towns  of  Cascade  and  St.  Clair;  and  (3)  construction  of 
10,000  feet  of  dams,  removal  of  bowlders  and  rock,  and  marking  other 
bowlders  and  rock  with  buoys,  on  the  next  reach  of  60  or  70  miles  up 
to  the  canon  next  below  Stubbs  Ferry,  so  as  to  provide  a  channel  with 
a  least  depth  of  2.5  feet  at  low  water. 

The  cost  of  this  work  is  estimated  as  follows: 

Snagging $200.00 

ConBtmctionof  dams,  12,000  feet * 90,000.00 

Construction  of  bank  protection,  3,500  feet 17,500.00 

Bemoval  of  rock  and  bowlders 8, 010. 00 

Placing  often  bnoys 97.50 

Total 115,837.50 

It  is  estimated  that  the  maintenance  of  this  work  will  cost  $4^500 
annually. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  114,  Eifty-second  Congress,  first  session.  (See  also  Appendix 
A  A  3.) 

IMFBOVEMENT  OF  TENNESSEE  RIVEE  ABOVE  CHATTANOOaA,  TEN- 
KESSEB,  AND  BELOW  BEE  TREE  SHOALS,  ALABAMA;  OP  CUMBER- 
LAND RIVER,  TENNESSEE  AND  KENTUCKY,  AND  OP  THEIR  TRIBU- 
TARIES IN  EASTERN  TENNESSEE  AND  KENTUCKY. 

Officers  in  charge,  Lieut.  Col.  J.  W.  Barlow,  Coips  of  Engineers,  to 
October  23, 1891,  and  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engbieers, 
since  that  date,  with  Lieut.  John  Biddle^  Corps  of  Engineers,  under 
fheir  immediate  orders. 
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i.  Tennessee  River, — a.  Above  Chattcmooga^  Tennessee  (188  miles).'^ 
This  section  of  the  river  extends  from  the  mouth  of  the  French  Broad 
Biver  to  Chattanooga,  and  is  usually  navigable  during  the  winter  and 
spring  months.  Examinations  were  made  in  1830  and  1871.  The  ob- 
structions were  described  as  ^^  low- water  obstructions,"  consisting  of 
reefs,  rock  or  gravel  bars,  and  snag^,  etc.,  brought  down  by  freshets. 
The  depth  on  these  bars  varies  from  10  to  30  inches  at  a  low- water 
stage;  the  current  being  from  2^  to  6  miles  per  hour. 

The  original  project,  under  which  the  work  is  still  carried  on,  was  to 
blast  a  channel  through  the  reefs,  reduce  the  gravel  and  sand  bars,  and 
to  deepen  the  water  on  the  bars  by  the  construction  of  wing  dams,  thus 
contracting  the  water  way  so  as  to  secure  a  safe,  navigable  channel,  3 
feet  in  depth  at  average  low  water. 

The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
edness, was  (253,891.33,  which  expenditure  has  resulted  in  securing  a 
lengthened  season  of  navigation  for  steamboats  and  a  safer  channel  for 
the  passage  of  rafts  and  flatboats.  Of  the  forty-three  obstructions 
enumerat<^  in  1830,  channel  work  has  been  carried  on  to  the  extent  of 
improving  at  least  twenty-nine  of  them.  Owing  to  the  character  of  the 
banks  these  improvements  are  practically  permanent. 

At  White  Greek  Shoals  the  longitudinal  dam  was  lengthened  and 
two  spur  dams  built,  causing  the  removal  of  the  sand  bar  to  deep  water. 
The  comprehensive  survey  ^<  from  Chattanooga,  Tenn.,  to  the  junction 
of  the  Holston  and  French  Broad  rivers ''  provided  for  by  act  of  Sep- 
tember 19, 1890,  was  begun  in  May,  1891,  under  the  local  charge  of 
First  Lieut.  John  Biddle,  G(H*ps  of  Engineers,  and  was  carried  to  Con- 
cord, about  25  miles,  at  the  close  of  the  fiscal  year  1891. 

During  the  present  fiscal  year  this  survey  was  extended  to  Chattanooga, 
188.1  miles  from  the  initial  point.  The  field  work  was  finished  October 
31, 1891.  The  preparation  of  maps  of  the  survey,  whereon  to  base  the 
required  estimates  and  project  for  improvement  are  well  advanced,  and 
report  will  he  rendered  as  soon  as  practicable. 

In  July  the  channel  at  Soddy  Shoals  was  carefcdly  examined  and 
preparations  made  for  drilling  and  blasting  the  rock  forming  the  dan- 
gerous reefs  of  this  obstruction.  Three  dams  were  also  repaiml.  High 
water  and  frequent  rises  during  the  season  greatly  hindered  the 
progress  of  the  work,  which  was  entirely  suspended  in  November. 
Engineer  property  pertaining  to  the  Tennessee  Biver  and  the  upper 
tributaries  was  then  moved  to  Chattanooga  for  winter  moorings  as  a 
measure  of  economy  and  safety. 

Amount  expended  during  the  fiscal  year,  including  outstanding  in- 
debtedness, was  (17,821.80,  as  follows : 

Greneral  improYexneiit $7,077.08 

Survey  from  Chattanoog%  to  junction  of  Holston  and  French  Broad  rivers .    10, 744. 77 

Jnly  1,1891,  balance  unexpended 19,518.70 

June  30, 1892,  amount  expended  during  fiscal  year 17,6*^77 

July  1, 1892,  balance  unexpended 1,842.93 

July  1,1892,  outstanding  liabilities 146.03 

July  1,1892,  balance  available 1,696.90 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 26,696.90 

C  Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  xirer  and 
(    bwbor  acts  of  1866  and  1867. 
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b.  Below  Bee  Tree  Shoahj  Alabama  {225  miles). — This  section  of  the 
river  is  generally  navigable  during  the  greater  part  of  the  year,  though 
several  obstructions  render  navigation  difficult  during  the  low- water 
season. 

Ko  instrumental  survey  has  been  made  of  this  section  of  the  river, 
nor  estimates  and  project  submitted  for  its  improvement,  and  it  is  very 
necessary  that  such  a  survey  be  made  to  obtain  data  whereon  to  base 
estimates  and  a  project  for  the  improvement  of  the  Lower  Tennessee. 
The  work  required  to  be  done  is  channel  excavation  and  construction 
of  wing  dams  to  widen,  straighten,  and  deepen  the  channel  at  the  prin- 
cipal obstructions. 

The  act  of  September  19, 1890,  appropriated  (25.000  for  the  preser- 
vation of  Livingston  Point,  Kentucky,  which,  witn  two  small  islands, 
forms  Paducah  Harbor,  at  the  mouth  oi  the  river.  The  plan  of  improve- 
ment adopted  consisted  in  covering  the  wearing  slopes  of  the  banks 
with  a  revetment  of  stone  and  brush  and  the  construction  of  a  pile  and 
stone  dike  along  the  crest  of  the  weakest  part  of  the  point,  where  the 
Ohio  cuts  through  at  high  stages  of  the  river.  Oontract  was  made  for 
building  a  part  of  the  dike,  including  necessary  shore  protection,  and 
work  was  begun  in  May,  1891. 

The  sum  of  91,327.21,  including  outstanding  indebtedness,  had  been 
expended  in  dike  conslxuction  at  the  close  of  the  fiscal  year  ending 
June  ao,  1891. 

During  the  present  fiscal  year  the  work  of  dike  construction  and 
bank  protection  was  continued  under  contract  untU  September  23, 
1891,  when  the  contract  was  terminated.  The  dike  on  the  Ohio  side 
was  built  for  a  distance  of  660  feet  across  the  washout  near  the  ex- 
tremity of  the  point.  The  bank  protection  covers  a  length  of  2,330  feet, 
the  average  width  being  47  feet. 

The  amount  expended  during  the  fiscal  year  was  (21,797.34. 

Twenty-five  thousand  dollars  has  been  allotted  for  work  at  Living- 
ston Point  from  appropriation  of  July  13, 1892,  for  improving  Tennes- 
see Biver  below  Chattanooga,  making  an  available  amount  for  fiscal 
year  ending  June  30, 1893,  of  $27,035.70.  The  amount  (estimated)  re- 
quired for  completing  the  existing  project  is  (130,000. 

The  money  statement  is  included  in  that  for  improvement  of  Tennes- 
see Biver  below  Chattanooga,  page  275. 

(See  Appendix  B  B  1.) 

2.  Hiawassee River y  Tennessee. — ^This  stream  rises  in  the  Blue  Bidge,  in 
North  Carolina  and  Georgia.  It  flows  in  a  west-northwesterly  (Urec- 
tion,  and  enters  the  Tennessee  Biver  about  36  miles  above  Chattanooga. 
On  examination  made  in  1874  the  channel  was  found  to  be  obstructed 
by  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees. 

The  present  project  consists  in  narrowing  the  waterway  at  the  shoal 
places  by  building  wing  dams  and  excavating  thereof  and  gravel  bars 
and  removing  simace  obstructions,  so  as  to  secure  a  channel  40  feet 
wide  and  2  feet  deep  at  ordinary  low  water  from  Savannah  Ford  to  the 
mouth  of  the  river,  about  43  miles. 

The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
ness,  was  (34,951.53,  and  has  resulted  in  a  partial  improvement  of  the 
river,  securing  an  increased  deptli  in  channel  and  the  removal  of  sur- 
face obstructions  principally  below  Charleston. 

Channel  work  was  resumed  during  June,  1892,  at  Matthew  Shoals; 
65  overhanging  trees  were  cut  down,  high  water  preventing  work  in 
channel. 


268    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $425.29. 
Work  on  the  dams  will  be  begun  as  soon  as  practicable. 

Jnly  1, 1891,  balance  unexpended $1,586.51 

June  30, 1892,  amount  expended  during  fiscal  year 94. 24 

July  1, 1892,  balance  unexpended 1,492.27 

July  1, 1892,  outstanding  liabilities 331.05 

July  1, 1892,  balance  available 1,161.22 

(See  Appendix  B  B  2.) 

5.  French  Broad  River^  Tennessee. — ^This  stream  rises  on  the  western 
slopes  of  the  Blue  Bidge,  in  Korth  Carolina,  and  enters  the  State  of 
Tennessee  at  Paint  Eock,  and  after  a  course  of  121  miles  in  that  State 
joins  the  Holston  about  5  miles  above  Knoxville,  thus  forming  the 
Tennessee  Eiver. 

By  examinations  made  in  1871  and  1875  the  river  was  found  to  be 
obstructed  by  rock  reefs,  sand  and  gravel  bars,  and  surface  obstruc- 
tions, such  as  bowlders,  snags,  and  overhauging  trees.  It  was  not 
deemed  practicable  to  improve  the  river  above  Leadvale,  but  from  this 
point  to  the  mouth,  a  distance  of  about  90  miles,  it  is  projected  to  re- 
move all  surface  obstructions,  and  by  excavation  and  the  use  of  wing 
dams  to  secure  for  this  distance  a  channel  depth  of  2^  feet  at  ordinary 
low  water.  Above  the  mouth  of  Nolichucky  River  (Leadvale)  to  ttie 
boundaiy  line  of  Tennessee  and  Korth  Oarolina  a  system  of  locks  and 
dams  is  the  only  feasible  improvement,  but  the  amount  of  commerce 
does  not  warrant  such  an  expenditure. 

The  amount  expended  to  June  30,  1891,  including  outstanding  in- 
debtedness, was  $41,301.11.  This  expenditure  has  resulted  in  the  im- 
provement of  ten  oi  the  principal  obstructions  below  Dandridge,  by 
deepening  and  clearing  the  channel,  constructing  and  modifying  wing 
dams,  and  revetting  the  banks  where  necessary.  At  Seven  Island 
Shoals  the  improvements  have  made  upstream  navigation  possible  at 
lower  stages  of  the  river,  A  general  deepening  of  the  channel  from  6 
to  10  inches  has  been  obtained. 

During  the  present  fiscal  year  work  was  carried  on  at  Bryant  Shoals 
and  Hanging  Eock  Shoals.  At  Bryant  Shoals  the  old  dam  at  foot  ot 
McCroskey  Island  was  lengthened  50  feet,  and  two  new  dams  built  out 
from  nortli  bank,  having  a  total  length  or  442  feet,  to  assist  in  reduc- 
ing the  gravel  bars  at  foot  of  the  island.  A  third  dam,  306  feet  long, 
was  built  across  the  chute  south  of  the  island,  closing  the  chut/C  and 
thus  submerging  and  cutting  a  channel  through  the  bar  at  the  mouth 
of  Pigeon  Eiver.  At  Hanging  Eock  Shoals  the  channel  was  changed 
from  the  north  to  the  south  side  of  Brabson  Island  without  causing 
detention  to  boats.  Eight  dams  were  built,  aggregating  a  length 
of  2,694  linear  feet;  a  retaining  dam,  with  two  spur  dams,  at  foot  of 
Brabson  Island;  one  dam,  an  extension  of  an  existing  fish- trap,  and 
two  new  dams  on  south  shore  of  island,  and  two  dams  from  head  of 
island  to  north  bank,  closing  the  old  channeL  The  work  has  proved 
effective,  but  is  not  completed,  additional  dams  being  required.  Opera- 
tions were  susx>ended  early  in  l^ovember,  the  available  funds  being 
exhausted. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $8yl29.70. 


RIVEB  AND   HARBOR   IMPROVEMENTS.  269 

Jnly  1, 1891,  balance  unexpended $8, 145. 46 

June  30,  189^,  amount  expended  daring  fiscal  year 7, 956. 07 

July  1,  1892,  balance  unexpended 189.39 

July  1, 1892,  outstanding  liabUities 173.63 

July  1,  1892,  balance  available 15. 76 

Amount  appropriated  by  act  approved  July  13,  1892* 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 15, 0t5. 76 

Amount  (estimated)  required  for  completion  of  existing  project 88, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  oif*  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  3.) 

4.  Clinch  BiveVj  Tennessee. — ^This  stream  rises  in  the  Cumberland 
Moantains  in  Virginia,  and  after  following  a  southwesterly  course  for 
about  400  miles,  empties  into  the  Tennessee  River  at  Kingston,  104 
miles  above  Chattanooga.  About  230  miles  of  the  river  flows  in  the 
State  of  Tennessee. 

An  examination  was  made  in  1875,  when  the  channel  obstructions 
were  found  to  be  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhang- 
ing trees. 

The  present  project  provides  for  channel  excavation,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
safe  navigable  channel  of  2  feet  at  average  low  water  from  mouth  of 
river  to  Clinton,  about  70  miles,  and  of  1^  feet  from  Clinton  to  Haynes 
or  Walkers  Ferry,  about  75  miles. 

From  Haynes  to  the  Tennessee  State  line,  85  miles,  the  only  work 
practicable  is  to  remove  the  loose  rock,  and  reduce  the  rock  ledges, 
thus  to  assist  flatboat  navigation  during  '^  rain-tides.^' 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  was  $31,964.09,  and  has  resulted  in  securing  a  reduction 
of  the  rock  reefs,  the  removal  of  snags,  drift,  etc.,  brought  down  by 
the  annual  floods,  and  the  construction  of  several  heavy  riprap  dams 
above  and  below  Haynes;  a  safe  channel  was  secured  at  stages  of  the 
water  from  2  to  3  feet  lower  than  before  the  improvements  were  begun. 
Special  advantages  have  been  gained  at  Cloud  Shoals,  Hibb  Shoals, 
Black  Shoals,  aid  Bletcher  Shoals.  Above  Haynes,  improvements 
were  made  at  Hunter  Shoals,  Sycamore  Shoals,  and  Hopson  Shoals. 

The  amount  expended  during  the  present  fiscal  year,  including  out- 
standing indebtedness,  was  $3,472.99,  which  was  used  principally  at 
Llewellyn  Shoals  and  Youngs  Island,  in  channel  excavation  and  con- 
struction of  riprap  dams.  Llewellyn  Shoals  are  now  reported  as  navi- 
gable at  a  stage  of  water  1  foot  or  1^  feet  lower  than  before  operations 
were  begun  in  Jnly  of  the  present  fiscal  year. 

July  1,1891,  balance  unexpended $3,510.70 

Jnne  30y  18SK2,  amount  expended  during  fiscal  year 8,399.15 

Jnly  1,1892,  balance  unexpended 111.55 

Jnly  1, 1892,  outstanding  liabUities 73.84 

Joly  1, 1892,  balance  available 37. 71 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 037. 71 


*One  thousand  dollars  of  this  appropriation  is  to  be  used  in  removing  bar  in  Little 
Pigeon  River. 
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C  Amount  (estimated)  required  for  completion  of  existing  project $11,  OOOi  M 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  rlTer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 


5.  Cumberland  River ^  Tennessee  and  Kentucky.^-^a.  Below  NdshviUe 
{191  miles). — An  examination  was  made  of  this  section  in  1871,  upon 
which  the  original  project  of  improvement  was  based.  The  project  was 
modified  in  1888  by  the  recommendation  of  a  Board  of  Engineers  to  im- 
prove navigation  at  the  mouth  of  the  river  by  the  construction  of  a  pile 
and  stone  dike,  for  which  Congress  made  provision  in  river  and  harbor 
act  of  September  19, 1890.  A  survey  was  made  of  the  Oomberland 
Eiver  below  I^ashville  in  1889  '^  to  ascertain  if  necessary  to  establish 
locks  and  dams." 

In  1871  the  obstructions  were  found  to  be  of  the  same  general  char- 
acter throughout,  consisting  of  rock  reefs,  sand  and  gravel  bars, 
bowlders,  snags,  and  overhanging  trees,  and  other  surface  obstructions. 
The  project  comprises  the  deepening  of  the  channel  by  excavation  and 
the  use  of  wing  dams;  the  removing  of  snags  and  suri^K^  obstructions, 
and  the  modifying  of  the  channel  at  the  mouth  of  the  Cumberland,  from 
Smithland  to  the  deep  waters  of  the  Ohio,  by  the  construction  of  a  pile 
dike  with  crib  superstructure. 

The  total  amount  expended  to  June  30, 1891,  including  outstanding 
mdebtedness,  was  (267,257.10,  and  this  expenditure  has  resulted  in 
obtaining  an  increased  depth  at  low  water  at  some  of  the  worst  obstruc- 
tions, and  thereby  securing  a  lengthened  season  of  navigation,  and  from 
year  to  year  the  channel  was  cleared  of  snags  and  other  surface  ob- 
structions. 

During  the  present  fiscal  year,  from  July  until  December,  the  snag- 
boat  Weitzel  was  employed  in  clearing  the  river  below  Nashville,  re- 
moving a  large  number  of  snags,  sunken  logs,  and  overhanging  trees, 
and  also  two  old  sunken  hulls,  reducing  rock  points,  sand  and  gravel 
bars  in  channel,  and  placing  buoys  on  dams  to  mark  their  location  at 
high- water  stages. 

From  August  to  December  the  work  of  dike  construction  was  con- 
tinued under  contract  at  mouth  of  the  river;  1,081  piles  were  driven, 
and  10,045.45  cubic  yards  of  stone,  and  1,636.89  cords  of  brush,  were 
placed  in  dike  and  as  shore  protection. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  (21,435.69,  as  follows:  For  <^  general  improvement," 
(7,413.80,  and  for  "  at  mouth  of  river,"  (14,021.89. 

Jnly  ly  1891,  balance  unexpended $38,740.99 

June30y  1892,  amount  expended  daring  fiscal  year 21,278.83 

Jnly  1, 1892,  balance  unexpended 17,4fiS.16 

July  1,  1892,  outstanding  liabilities $156.86 

July  1, 1892,  amount  covered  by  uncompleted  contracts 5, 370. 91 

5,527.77 

July  1, 1892,  balance  available 11,984.99 

Amount  appropriated  by  act  approved  July  IS,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 51, 934. 39 

C  Amount  (estimated)  required  for  completion  of  existing  project 153, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

b.  Above  Nashville. — From  Nashville  to  head  of  Smifk  Shoals  {337 
miles). — ^The  present  project  is  based  on  an  instrumental  survey  of  thts 
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section  made  in  1883,  and  provides  for  the  complete  canalization  of  the 
river  fipom  Kashvilleto  head  of  Smith  Shoals,  by  the  construction  of  23 
locks  and  dams  below  Bnmside,  and  7  locks  and  2  dams  at  Smith 
Shoals,  at  an  estimated  cost  of  (7,500,000;  of  this  amount  (775,000  has 
been  appropriated  and  the  amount  expended  to  June  30, 1891,  including 
outstanding  indebtedness,  was  as  follows :  For  channel  work  (12,212.52, 
for  canal  work  (64,927.93;  total,  (77,140.45,  which  sum  was  applied  to 
purchases  of  sites  of  locks,  dams,  and  lock-keepers'  houses  at  Locks  Nos. 
1  and  2;  construction  of  lock-keeper's  house,  building  coffer  dam  and 
excavating  pit  of  Lock  1,  and  payments  on  stone  for  masonry  of  lock  and 
abutment,  and  contingencies  pertaining  to  entire  work  under  contract; 
and  to  rebuilding  and  refitting  snag-boat  Weitzelj  clearing  the  channel 
of  snags,  reducing  rock  and  gravel  bars,  and  extending  and  repairing 
riprap  dams  to  maintain  the  improvements  already  secured. 

During  the  present  fiscal  year  the  channel  was  cleared  of  snags,  etc., 
below  the  mouth  of  Oaney  Fork  Eiver  by  the  snag  boat  Wdtzel  and  the 
snagging  party  moving  down  the  Cumberland  Eiver  having  completed 
the  season's  operations  on  the  Oaney  Fork  Eiver;  the  cost  of  this  work, 
(1,547.56,  was  paid  for  from  the  appropriation  of  August  2, 1882,  for  im- 
proving Gumberland  Eiver  above  mouth  of  the  Jellico,  Kentucky,  and 
made  available  for  this  purpose  by  act  of  September  19, 1890.  At  the 
dose  of  the  year  a  steam-derrick  boat  and  quarter  boat  were  fitted  up  for 
snagging  and  repairing  dams  of  the  upper  Gumberland ;  work  was  begun 
at  Orchard  Landing,  250  miles  above  Nashville  on  June  18,  and  on  June 
30  reached  Neely  Shoals,  having  worked  over  a  reach  of  24  miles  of 
river.  Operations  in  channel  wUl  be  continued  down  stream.  Exami- 
nations were  made  in  June  of  the  obstructions  at  Salt  Lick  Island, 
Holliman  Island,  and  Bartlett  Shoals,  the  channel  being  badly  ob- 
structed at  those  points. 

Four  contracts  were  in  force  during  the  fiscal  year,  and  operations 
were  continued  upon  Locks  Nos.  1  and  2  and  abutment  of  Dam  1  during 
the  first  half  of  the  year,  and  the  following  work  was  done  at  Lock  1 : 
One  thousand  four  hundred  and  twenty-seven  cubic  yards  of  earth  and 
2,080  cubic  yards  of  rock  were  excavated,  and  4,447  cubic  yards  of 
masonry  laid;  at  abutment.  Dam  1,  5,093  cubic  yards  of  earth  and  10 
cubic  yards  of  rock  excavated  and  407  cubic  yards  of  masonry  laid; 
at  Lock  2. 11,949  cubic  yards  of  earth  and  616  cubic  yards  of  rock  exca- 
vatM.  Continued  high  water  caused  a  total  suspension  of  operations 
from  December  until  the  middle  of  June,  when  the  work  of  excavation 
was  renewed  at  abutment  of  Dam  1. 

mie  total  amount  expended  during  the  present  fiscal  year,  including 
outstanding  indebtedness,  was  $66,357.86. 

Actual  oi>erations  having  established  the  fSiCtthat  solid  rock  can  not 
be  found  for  the  foundation  of  Lock  Ko.  2  at  anything  like  the  depths 
BX>ecified  in  the  contract,  and  that  the  character  of  the  site  at  the  depths 
so  specified  is  altogether  too  insecure  for  the  masonry  of  the  lock,  the 
contract  of  February  24,  1891,  with  Messrs.  Eich  and  Holmes,  for 
building  Lock  Ko.  2,  will  be  terminated,  in  accordance  with  its  provis- 
ions for  such  termination.  At  the  close  of  the  fiscal  year  this  matter  was 
in  process  of  adjustment. 

The  intent  of  the  prox>osed  system  of  locks  and  dams  being  to  reach 
flie  coal  fields  and  to  develop  the  coal  trade  of  the  Upper  Cumberland, 
and  to  provide  a  safe  and  uninterrupted  channel  for  the  same,  the 
engineer  ofQcer  in  charge  recommended  that  operations  be  begun  at 
Smith  Shoals,  in  accordance  with  the  legislation  of  the  act  of  Congress 
of  September  19, 1890,  appropriating  money  for  work  at  that  ob^ttuctum^ 
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thereby  to  connect  the  coal  region  with  the  Gamberland  at  the  present 
head  of  navigation  at  Bnmside,  Ky.,  as  soon  as  practicable.  This  rec- 
ommendation was  approved,  and  the  preliminary  arrangements  aie  now 
in  progress  for  organizing  the  necessary  survey  party  to  examine  the 
shoals,  and  take  observations  to  determine  the  volnme  and  velocity  of  the 
currents,  and  steps  will  be  taken  as  soon  as  practicable  to  select  sites  and 
acquire  title  to  the  necessary  lands,  etc.  In  order  to  maintain  an  oj^n 
river  the  lower  dams  of  the  series  will  not  be  constructed  until  they  are 
required  as  aids  to  navigation,  which  will  not  be  until  a  large  number  of 
the  lower  locks  are  built,  provision  being  made  for  clearing  the  river  of 
surface  obstructions  from  year  to  year  and  maintaining  the  improve* 
ments  already  secured  at  several  localities. 

July  1,  1891,  balance  nnexpended $448,318.60 

June  30, 1892,  amount  expended  during  fiscal  year 64, 901. 49 

July  1, 1892,  balance  nnexpended 383,417.11 

July  1, 1892,  outside  liabUities 1,456.37 

July  1, 1892,  amount  coyered  by  uncompleted  contracts  . . .    220, 882. 53 

222,338.90 

July  1,1892,  balance  available 161,078.21 

Amount  appropriated  by  act  approved  July  13,  1892 250, 000, 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 411, 078. 21 


(  Amount  (estimated)  required  for  completion  of  existing  project 6, 725, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

0.  Above  mouth  of  the  Jellico,  Kentucky. — Under  the  provisions  of 
the  act  of  September  19,  1890,  $4,922.02  of  the  $5,000  appropriated  by 
act  of  August  2, 1882,  has  been  expended  in  the  removal  of  snags  and 
sand  bars  in  the  Cumberland  Eiver  above  I^ashville,  of  which  sum 
$1,547.56  was  emended  during  the  present  fiscal  year. 

July  1, 1891,  balance  unexpended $1,625.54 

June  30, 1892,  amount  expended  during  fiscal  year 1,547.56 

July  1, 1892,  balance  unexpended 77.98 

(See  Appendix  B  B  5.) 

6,  Caney  Fork  River ^  Tennessee, — ^This  stream,  after  a  course  of  about 
200  miles  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
land River  at  Carthage,  Tenn.,  about  116  miles  above  Kashville,  Tenn. 
It  is  the  largest  and  one  of  the  important  tributaries  of  the  Cumber- 
land River. 

An  examination  was  made  in  1879  as  high  up  as  Sligo  Ford,  about  72 
miles,  and  in  1886  it  was  extended  20  miles  farther  to  Frank  Ferry,  the 
head  of  navigation.  The  principal  difficulties  were  found  to  be  rock 
reefs,  gravel,  and  sand  bars,  a  crooked,  shallow  channel,  greatly  im- 
peded by  surface  obstructions. 

The  present  project  is  to  improve  the  river  below  Frank  Ferry,  92 
miles,  by  removing  drift  and  other  surface  obstructions,  and  in  build- 
ing the  wing  dams  and  training  walls  necessary  to  insure  safe  naviga- 
tion for  small  steamboats  and  flatboats  during  the  boating  season, 
usually  about  five  months  in  duration,  from  February  to  July. 

The  amount  expended  to  June  30, 1891,  including  outstanding  Id- 
debtedness,  was  823,353.49,  which  was  used  in  removiog  surface  ob- 
structions, in  reducing  sand  and  gravel  bars,  and  in  repairing  and 
building  dams,  and  has  resulted  in  a  greatly  improved  channel  at  the 
3-foot  stage  above  low  water  from  Frank  Ferry  to  Mine  lick  Shoalfl, 
about  32  miles. 
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Work  in  the  channel  was  in  progress  at  the  close  of  the  last  fiscal 
year  and  was  continued  until  August  15, 1891,  when  active  ox)erations 
were  suspended,  the  appropriation  being  nearly  exhausted.  The  work 
consisted  of  clearing  the  channel  of  smface  obstructions  from  Mine 
Lick  Island  to  mouth  of  the  river,  about  60  miles.  Thirty  cubic  yards 
of  rock  and  227  snags  were  taken  out  and  5,969  overhanging  trees 
were  removed  or  deadened.  Amount  expended  during  the  fiscal  year, 
including  outstanding  indebtedness,  was  $2,501.86. 

July  '\f}-9Blf  balftn  ce  nnezpend ed $2, 535. 24 

June  90,  IS^y  amonnt  expended  during  fiscal  year 2,481.86 

July  1, 1892,  balance  unexpended 53.38 

July  1, 1892,  outetanding  liabilities 20.00 

July  1, 1892, balance  available 33.38 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 20, 228. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  6.) 

7.  South  Fork  of  Cumberland  River ^  Kentucky. — ^This  stream  is  a  trib- 
utary of  the  Cumberland  Biver,  which  it  enters  at  Burnside,  Ky.,  and 
about  325  miles  above  l^ashville. 

An  examination  was  made  in  1880.  Its  upper  waters  were  found  to 
be  so  greatly  obstructed  by  immense  sandstone  bowlders  as  to  render 
improvement  impracticable.  The  lower  river  from  Devils  Jumps  to 
mouth,  a  distance  of  about  44  mUes,  was  considered  worthy  of  im- 
provement, and  the  project  adopted  sought  to  obtain  a  safe  channel 
for  flatboats  and  ra^  at  a  3-foot  stage  above  low  water  by  clearing 
the  channel  of  surface  obstructions  and  by  the  construction  of  wing 
dams,  to  deepen  the  water  on  the  sand  and  gravel  bars  below  the  Dev- 
ils Jumps. 

The  amount  expended  to  June  30, 1891,  including  outstanding  in- 
debtedness, was  $11,968.94,  the  expenditure  of  which  resulted  in  obtain- 
ing safe  navigation  for  rafts  and  flatboats  for  a  distance  of  about  16 
miles  from  its  mouth.  Work  in  channel  was  suspended  in  September, 
1887.  There  were  no  disbursements  made  during  the  fiscal  year  ending 
June  30, 1892. 

July  1,  1891,  balance  unexpended $41.03 

Jnly  ly  1892,  balance  unexpended 41.03 

July  1,  1892,  ontetanding  liabilities 9.97 

Jnly  1, 1892,  balance  available 31.06 

Amonnt  (estunated')  required  for  completion  of  existing  project 50, 803. 00 

Submitted  in  compuance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  7.) 

DUPBOYEMENT  OP  TENNESSEE  BIYEB  BETWEEN  CHATTANOOaA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TBEE  SHOALS,  ALABAMA. 

Officer  in  charge,  Gapt.  George  W.  Goethals,  Gorps  of  Engineers  5 
Division  Engineer,  Gol.  G.  B.  Gomstock,  Gorps  of  Engineers. 

1,  Tennessee  River  between  Chattanooga^  Tennessee^  and  foot  of  Bee 

Tree  Shoals^  Alabama. — ^The  original  condition  of  the  river  from  Ghat- 

tanooga  to  Browns  Ferry,  when  examined  in  1867  and  subsequently, 

was  found  to  be  obstructed  by  rock  reefs,  bars,  bowlders,  and  pro- 

BNa  92 18 
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jecting  rocky  points,  permitting  navigation  from  six  to  nine  months  in 
the  year.  From  Browns  Ferry  to  Florence  it  was  not  navigable  except 
at  nnusually  high-water  stages  because  of  the  Mascle  Shoals  obstrac- 
tions.  From  Florence  to  Riverton,  Colbert  and  Bee  Tree  Shoals  limited 
navigation  to  about  six  months  in  the  year. 
The  present  project  consists  in: 

a.  Removing  obstructions  by  blasting  and  dredging  in  "The  Suck'' 
and  at  Bridgeport  and  Guntersville,  Ala. 

b.  Building  a  canal  14.5  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep  around  the  Big  Muscle  Shoals,  having  9  locks,  each  60  by  300  feet, 
and  an  aqueduct  over  Shoal  Creek  900  feet  long  and  60  feet  wide;  con- 
structing a  canal  1.5  miles  long  with  2  locks  around  Elk  River  Shoals. 

c.  Blasting  a  channel  through  bed  rock  and  building  wing  dams  at 
Little  Muscle  Shoals;  as  modified  in  1890,  the  project  contemplates  the 
building  of  a  canal  along  the  south  bank,  3  miles  long,  with  two  locks. 

d.  Constructing  a  canal  7.8  miles  long,  160  feet  wide  and  7  feet  deep, 
around  Colbert  and  Bee  Tree  Shoals,  with  2  locks  with  lifts  of  12  and 
13  feet,  respectively,  near  lower  end  and  guard  lock  at  the  head;  size 
of  locks,  80  by  350  feet. 

The  total  amount  expended  to  June  30, 1891,  including  outstanding 
liabilities,  was  $3,357,539.34,  and  resulted  in  the  improvement  of  the 
river  as  follows : 

Navigation  was  made  easier  through  the  "Suck'^  and  "Pan''  by  re- 
moval of  bowlders,  detached  rock,  overhanging  trees,  and  projecting 
rocky  points.  Survey  of  "Suck''  begun.  At  Elk  River  Shoals  and 
Big  Muscle  Shoals  the  locks,  gates,  vsdves,  and  machinery  for  properly 
operating  them  were  completed,  the  aqueduct  and  permanent  stone 
dams  finished,  and  the  canal  opened  to  navigation.  At  Little  Muscle 
Shoals  the  channel  was  excavated  and  the  wing  dams  built  as  originally 
projected.  At  Colbert  and  Bee  Tree  Shoals,  channel  excavation  and 
building  stone  dams  to  contract  water  way  have  resulted  in  increased 
depth;  survey  for  location  of. proposed  lateral  canal  begun. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
liabilities,  was  $194,562.93,  for  which  the  following  work  was  done: 

At  the  "  8uck,^^ — The  survey,  covering  a  distance  of  32  miles,  was  com- 
pleted. The  necessary  plant  was  procured,  the  channel  below  Tumbling 
Shoals  straightened,  and  the  cross  section  of  the  river  from  head  of 
Tumbling  Shoals  to  the  head  of  the  "  Suck"  was  increased  by  removal 
of  bowlders  and  trees  along  the  banks  up  to  high- water  mark.  A  con- 
tract was  made  for  excavating  a  channel  through  Guntersville  Ree£ 

At  Elk  River  Slioals. — The  completion  of  the  drift  sluice  in  tiie  longi- 
tudinal dam,  operated  by  the  Parker  automatic  gate.  Six  hundred  and 
fifty  feet  of  the  longitudinal  dam  that  remained  incomplete  was  finished 
up  to  grade.  Below  Lock  B  the  channel  was  deepened  and  widened 
by  dredging  and  blasting.  The  excavation  through  Nance  Reef  was 
completed.    Lock-keepers'  houses  were  built  at  Locks  A  and  B. 

At  Big  Muscle  Shoals, — Lock-keepers'  houses  were  bmlt  at  Locks  2. 
3,  4,  5,  6,  and  9,  and  assistant  lock-keepers'  houses  were  erected  ai 
Locks  3,  6,  and  9.  A  house  for  the  storage  of  property  was  built  at 
Lock  6.  About  5  miles  of  the  railway  along  the  towpath  was  rebuilt, 
completing  the  reconstruction  of  the  track;  all  the  bridges  along  the 
line  were  strengthened  by  lateral  bracing.  Blue  Water  bridge  remod- 
eled, and  a  new  bridge  put  up  across  Shoal  Creek.  Stone  was  quarried 
and  crushed  at  Lock  4  quarry,  and  the  product  used  for  ballasting 
railway  and  paving  inner  slope  of  embankment;  4.3  miles  was  thus 
paved.    Eleven  thousand  five  hundred  and  forty-nine  linear  feet  of 


BIVEB  AND   HABBOB  IMPROVEMENTS.  275 

drainage  ditches  was  opened  to  empty  sloughs  in  the  bottoms.  A 
Bucyrus  dredge  was  completed  under  contract  and  is  in  operation.  A 
light-draft  towboat  was  built.  Land  for  lock-keepers'  houses  was  pur- 
chased at  Locks  5  and  9;  and  20  acres  damaged  by  overflow  from  the 
canal  at  the  mouth  of  Second  Greek  were  bought. 

At  Colbert  and  Bee  Tree  Shoals, — The  survey  for  location  of  the  pro- 
X>osed  lateral  canal  completed  and  maps  platted.  Center  line  perma- 
nently  marked  by  stone  monuments.  Negotiations  were  made  for  the 
purchase  of  309  acres  of  land  required  for  the  improvement.  The  lower 
lock  was  staked  off  and  test  pits  sunk  to  rock  under  the  gate  abutments. 

The  money  statement  for  this  work  is  consolidated  with  that  for  Ten- 
nessee Eiver  below  Bee  Tree  Shoals,  page  267,  so  as  to  embrace  the  entire 
reach  of  the  river  below  Chattanooga,  as  follows: 

Tennessee  River  below  Chattanooga, 

July  1,  1891,  balance  unexpended $349,885.56 

Jane  30^  1892,  amount  expended  during  fiscal  year 196, 495. 95 

July  1, 1892,  balance  unexpended 153,389.61 

July  1, 1892,  outstanding  liabilities $19,864.32 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 800. 00 

'    22,664.32 

July  1,1892,  balance  available 130,725.29 

Amount  appropriated  by  act  approved  July  13, 1892 500, 000. 00 

Amount  available  for  flscal  year  ending  June  30,  1893 630, 725. 29 

C  Amount  (estimated)  required  for  completion  of  existing  project 5, 837, 939. 81 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0 1.) 

2.  Operating  and  care  of  Muscle  Shoals  Canalj  Tennessee  River. — The 
canal,  opened  November  10, 1890,  has  been  in  constant  use.  The  num- 
ber of  steamboats,  barges,  and  miscellaneous  craft,  exclusive  of  Gov- 
ernment boats  engaged  on  the  work,  that  passed  through  during  the 
fiscal  year  was  132. 

Two  serious  breaks  occurred  during  the  year,  one  at  the  west  abut- 
ment of  Six-Mile  Dam,  and  one  at  the  northeast  abutment  of  the  aque- 
duct; both  were  promptly  repaired.  Two  balanced  valves  were  put  in 
filling  culverts  of  Lock  6,  and  a  counterbalanced  slide  valve  in  Lock  7 : 
these  were  to  replace  worn-out  slide  valves.  Twenty-eight  thousand 
one  hundred  and  sixty  cubic  yards  of  sediment  was  removed  from  the 
canaL 

The  total  expenses  incurred  during  the  year  were  $40,232.90.  Esti- 
mated expenses  for  1892-'93,  $60,000. 

(See  Appendix  0  0  2.) 

IMPEOTBMENT    OP    OHIO,  MONONGAHBLA,  CHEAT,  ALLEGHENY,  AND 

MUSKINGUM  BrVEBS. 

Oflicers  in  charge,  Lieut.  Col.  Wm.  E.  Merrill,  Corps  of  Engineers, 
to  December  14, 1891;  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  from 
December  15, 1891,  to  February  1, 1892,  and  Maj.  Amos  Stickney,  Corps 
of  Engineers,  since  February  1, 1892,  with  Lieut.  Cassius  E.  Gillette, 
Corps  of  Engineers,  under  their  immediate  orders  to  April  20. 1892. 

i.  Ohio  River. — ^The  original  condition  of  the  navigable  cnannel  of 
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the  Ohio  Eiver  was,  that  navigation  was  almost  entirely  suspended 
during  low  water  by  snags,  ripples,  rocks,  sand  and  gravel  bars,  and 
other  obstractions. 

The  originally  adopted  project  for  improving  the  navigation  of  the 
Ohio  Eiver  was  the  removal  of  snags,  wrecks,  and  other  obstructions, 
and  the  constraction  of  low  dams  and  dikes  at  islands  and  sand  bars, 
to  conline  the  current  to  a  smaller  cross  section.  A  snag  boat  and  two 
dredges,  all  of  them  having  iron  hulls,  and  owned  by  the  United  States, 
find  constant  employment  in  taking  out  snags  and  wrecks  and  in  dredg- 
ing away  gravel  and  rock  bars  that  can  not  otherwise  be  removed. 

An  additional  project  for  the  radical  improvement  of  the  river  by 
movable  dams  has  been  begun  by  the  construction  of  one  movable  dam 
at  Davis  Island,  5  miles  below  Pittsburg,  Pa.  The  construction  of  an- 
other, which  will  be  number  six  in  the  series,  has  been  commenced  near 
Beaver,  Pa.^  29J  miles  below  Pittsburg. 

Four  million  eight  hundred  and  twenty-two  thousand  nine  hundred 
and  sixty-two  dollars  and  thirty-six  cents  has  been  expended  on  the 
improvement  of  the  Ohio  Eiver  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1891. 

The  condition  of  the  navigable  channel  of  the  Ohio  Biver  has  been 
greatly  improved,  as  is  shown  by  increased  traffic,  greater  length  of 
time  of  uninterrupted  navigation,  etc.,  but  so  much  depends  on  the  stage 
of  water  that  it  is  impossible  to  give  the  resultsin  the  way  of  increased 
depth  and  advantages  derived  fi^m  amount  expended  during  the  last 
fiscal  year. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  year: 

Dam  between  Davis  and  Neville  islands. — ^Repairs  to  this  dam  were 
completed  August  15, 1891. 

Dam  at  head  of  Marietta  Island, — ^Repairs  to  this  dam  were  completed 
October  21, 1891. 

Dike  at  foot  of  Marietta  Island. — ^This  dike  was  completed  October  23, 
1891. 

Dam  at  head  of  Blennerha^sett  Island. — ^This  dam  was  completed  De- 
cember 28,  1891. 

Dike  at  Eight-mile  Island. — ^This  dike  was  completed  November  19, 
1891. 

Dike  at  Gullum. — ^This  dike  was  completed  December  9,  1891. 

Dike  at  lower  bar  at  Rising  Sun. — This  dike  was  completed  l^ovember 
25, 1891. 

Dike  at  Madison. — The  dike  is  completed,  except  a  small  amount  of 
paving,  which  could  have  been  done  in  two  weeks  had  the  water  per- 
mitted.   It  will  probably  be  finished  early  in  the  season. 

Dike  at  Flint  Island. — This  dike  was  completed  November  26, 1891. 

Dike  at  middle  of  Or  and  Chain. — Work  was  continued  whenever  the 
water  would  i)ermit.    The  dike  is  not  yet  finished. 

Rock  bar  at  mouth  of  Licking  River. — The  contractor  having  aban- 
doned his  contract,  the  work  was  undertaken  by  the  United  St<ates. 
Operations  commenced  June  5,  1891,  and  all  work  projected  for  the 
season  was  completed  by  November  15, 1891. 

Ice  pier  at  Kerr  Run. — Was  not  completed,  owing  to  high  water. 

Ice  pier  at  Portsmouth. — ^This  ice  pier  was  completed  December  4, 
1891. 

Ice  pier  at  Ripley. — ^This  ice  pier  was  completed  October  31,  1891. 

Oreat  Miami  embankment. — Extension  of  this  embankment  to  its 
Junction  with  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Bail- 
load  has  been  completed  so  far  as  ftmds  available  would  permit. 
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Umbankment  at  iihawneetown. — Biprapping  and  paving  of  levee,  for 
its  protection,  was  completed  April  5,  1892. 

Big  Socking  Biver. — ^The  work  of  improving  navigation  on  this  stream 
is  paid  for  out  of  the  appropriation  for  the  improvement  of  the  Ohio 
Biver,  and  it  therefore  appears  under  that  heading.  The  object  to  be 
attained  is  to  permit  the  Ohio  Biver  steamboats  to  ascend  to  Coolville, 
5  miles  above  the  mouth,  during  high  and  medium  stages  of  the  Ohio, 
taking  advantage  of  the  back  water.  The  work  was  completed  Sep- 
tember 1, 1891. 

Operations  of  United  States  dredges. — ^The  dredges,  afber  undergoing 
the  usual  spring  repairs  at  Pittsburg,  started  down  the  river  July  2, 
working  wherever  it  was  necessary  until  December  20,  when  they  were 
put  in  winter  quarters.  During  the  five  mouths  they  removed  from  the 
river  between  Pittsburg  and  Louisville  6  wrecks  of  river  craft,  171  piles, 
24  snags,  23,232  cubic  yards  of  loose  rock  and  pudding  stones,  and 
81,564.3  cubic  yards  of  gravel. 

Bemoval  of  rock  and  other  obstructions. — In  October  a  small  party  was 
put  to  work  removing  dangerous  obstructions  from  the  channel  between 
Pittsburg,  Pa.,-  and  Steubenville,  Ohio.  During  the  short  time  the 
water  permitted  them  to  work  they  removed  332  cubic  yards  of  rock, 
the  wreck  of  a  coal  boat,  and  some  snags. 

Eneroojchments. — ^Information  has  been  received  at  various  times  that 
parties  along  the  Ohio  Biver  were  dumping  material  into  the  river  or 
over  its  banks.  Investigations  have  been  made,  and  wherever  the  par- 
ties have  persisted  in  violating  the  law  the  matter  has  been  reported  to 
the  Unit^  States  district  attorney  for  his  action. 

July  1, 1891,  balance  nnezpended $317, 057. 10 

Sale  of  property 243.71 

317, 300. 81 
Jxme  30, 1892.  amount  expended  during  fiscal  year 259, 114.37 

Jnly  1, 1892,  balance  unexpended 58,186.44 

July  1, 1892,  outstanding  liabilities $8,159.99 

July  1, 1892,  amount  covered  by  uncompleted  contracts io,  331. 13 

24, 491. 12 

July  1, 1892,  balance  available 33,695.32 

Amount  appropriated  by  act  approved  July  13, 1892 360, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 393, 695. 32 

(See  Appendix  D  D 1.) 

2.  Operating  snag  boats  on  Ohio  Biver. — During  1891  extensive  repairs 
and  betterments  were  made  on  the  snag  boat  B.  A.  Woodruff.  She 
worked  from  September  8  to  November  22,  removing  473  snags,  11 
Tocks,  1  mass  of  pndding  stones,  3  large  pieces  of  iron  (wreckage  of 
the  Chesapeake  and  Ohio  Baikoad  Bridge),  and  wrecks  of  9  steam- 
boats, 24  coal  boats,  flats,  and  barges,  1  brick  boat,  1  model  barge, 
and  one  ferryboat  hull.    The  total  distance  traveled  was  1,396  miles. 

(See  Appendix  D  D  2.) 

3,  Operating  and  care  of  Davis  Island  Danij  Ohio  Biver j  near  Pittsburg j 
Pennsylvania. — ^This  dam  was  built  to  test  the  adaptability  of  the  sys- 
tem of  movable  dams  to  the  peculiar  condition  of  the  hio  Biver  and 
to  the  special  character  of  the  commerce  that  navigates  it.  It  was  in- 
tended to  be  the  first  step  in  the  radical  improvement  of  the  Ohio 
Biver,  designed  to  give  a  minimum  depth  of  6  feet  at  all  times,  except 
when  ice  was  running.    Incidentally  this  dam  has  been  of  great  value 
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to  tLe  city  of  Pittsburg  by  secaring  an  ample  depth  of  water  in  its 
harbor  throughout  the  low- water  season.  It  has  also  been  of  immense 
benefit  to  the  coal  trade  by  enabling  them  to  bring  loaded  boats  oat 
of  the  Monongahela  Biver  at  any  time.  The  natural  harbor  room  of 
Pittsburg  is  very  limited  and  before  the  Davis  Island  Dam  was  built 
the  great  bulk  of  coal  barges  were  held  in  the  Monongahela.  In  short 
rises  the  amount  of  coal  that  could  be  shipped  south  was  absolutely 
limited  by  the  number  of  barges  that  could  be  locked  through  the 
lowest  dam  in  the  Monongahela  during  the  passage  of  the  rise. 
Under  present  conditions  this  limit  no  longer  exists,  and  all  coal  can 
now  be  shipped  for  which  towboats  are  available. 

During  the  fiscal  year  the  lock  and  dam  have  been  operated  success- 
fully without  the  least  interference  with  navigation.  The  dam  has  been 
raised  and  lowered  four  times  and  has  been  up  115  days  during  the 
fiscal  year. 

(See  Appendix  D  D  3.) 

4,  Movable  dam  in  Ohio  River  below  mouth  of  Beaver  Rivery  Pennsyl- 
vania.— ^The  first  appropriation  for  this  work  was  made  September  19, 
1890,  $250,000. 

The  land  necessary  for  the  site  of  this  dam,  on  both  sides  of  the  river, 
has  been  acquired,  drawings  have  been  prepared,  a  project  for  the  sea- 
son's work  has  been  submitted  and  approved,  and  the  preparatory  work 
for  construction  of  the  lock  begun. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  was  $1,381.23. 

July  1, 1891,  balance  unexpended $248,618.77 

June  30,  1892,  amount  ex  oended  during  fiscal  year 5, 364. 01 

July  1,  1892.  balance  unexpended 243,254.76 

July  1,  1892,  outstanding  liabilities 123.92 

July  1,  1892,  balance  available 243,130.84 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 343, 130. 84 

Amount  (estimated)  required  for  completion  of  existing  project 550, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  4.) 

5.  Monongahela  River ^  West  Virginia  and  Pennsylvania. — ^The  seven 
lower  locks  and  dams  on  the  Monongahela  Eiver  belong  to  the  Monon- 
gahela Navigation  Company,  and  they  create  slack  water  from  Pitts- 
burg to  Dunkard  Greek,  a  distance  of  88  miles.  Locks  and  Dams  Kos. 
8  and  9,  belonging  to  the  United  States,  continue  this  slack  water  to 
Morgantown,  W.  Ya.,  a  further  distance  of  14  miles,  the  distance  firom 
Pittsburg  to  Morgantown  being  102  miles. 

The  original  condition  of  the  river  from  the  head  of  slack  water  of 
Monongahela  Navigation  Company  to  Morgantown  was,  that  it  was  ab- 
solutely unfitted  for  navigation.  In  1871  a  very  light  boat,  drawing 
but  12  inches  of  water,  was  built  for  the  express  purpose  of  running  to 
Morgantown.  She  only  succeeded,  however,  in  making  five  trips  in  the 
year. 

The  originally  adopted  project  for  the  improvement  of  this  liver  was 
the  construction  of  two  locks  and  dams  to  continue  slack  water  to  Mor- 
gantown, W.  y  a.  The  amount  expended  thereon  up  to  the  dose  of  tbe 
fiscal  year  ending  June  30, 1891,  was  $436,098.34. 
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The  improvement  was  completed  in  1889.  A  few  minor  repairs  and 
betterments  haye  been  made  during  the  fiscal  year  ending  June  30, 
1892.  As  the  cost  of  operating  these  locks  and  dams  is  a  charge  against 
the  indefluite  appropriation  for  ^<  operating  and  care  of  canals  and 
other  works  of  navigation, "  reference  is  made  to  the  report  under  that 
heading  for  farther  particulars. 

July  1, 1891,  balance  unexpended $801.66 

June  30, 1892,  amonnt  expended  during  fiscal  year 443. 18 

July  1,  1892,  balance  unexpended 358.48 

Amount  appropriated  b>  act  approved  July  13,  1892,  for  beginning  work 
onLockandDamNo.  10 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 25, 358. 48 

(See  Appendix  D  D  5.) 

6.  Operating  and  care  of  Locks  and  Bams  JSTos.  8  and  9,  Monongdhela 
River, — ^These  locks  and  dams  have  been  successfully  operated  through- 
out the  year,  and,  while  some  minor  repairs  have  been  made  to  the 
dams  and  operating  machinery  of  the  locks,  no  stoppage  to  navigation 
was  caused  thereby. 

(See  Appendix  D  D  6.) 

7.  Purchase  of  Lock  and  Dam  No.  7,  Monongdhela  River. — ^The  case  of 
the  United  States  vs.  The  Monongahela  Navigation  Company,  for  the  con- 
demnation of  this  structure,  was  heard  in  the  circuit  court  of  the  United 
States  for  the  western  district  of  Pennsylvania,  in  November,  1890,  and 
the  value  of  the  work  was  fixed  by  the  court  at  $209,000.  The  Naviga- 
tion Company  took  an  appeal  to  the  Supreme  Court  of  the  United  States, 
where  the  matter  is  still  pending. 

July  1, 1891,  balance  unexpended $161,835.45 

July  1, 1892,  balance  unexpended 161,835.45 

(See  Appendix  D  D  7.) 

8.  Purchase  of  Lock  a/nd  Bam  JTo.  6,  Monongahela  River. — Under  the 
act  of  Congress  no  steps  can  be  taken  towards  the  condemnation  of 
this  lock  and  dam  until  the  United  States  has  acquired  title  to  Lock 
and  Dam  No.  7. 

July  1, 1891,  balance  unexpended $167,000.00 

July  1, 1892,  balance  unexpended 167,000.00 

(See  Appendix  D  D  8.) 

9.  Cheat  River^  West  Virginia. — ^The  channel  of  .this  river  was  origi- 
nally filled  with  rock  obstructions,  which  interfered  with  the  fi-ee  pas- 
sage of  drifting  logs,  thereby  making  the  transportation  of  timber  from 
the  vast  forests  at  the  head  waters  of  this  river  to  the  markets  along 
the  Monongahela  and  Ohio  rivers  very  hazardous. 

The  originally  adopted  project  for  the  improvement  of  the  river  was 
the  removal  of  rock  obstructions  that  interfered  with  the  free  passage 
of  logs  on  a  6  or  8  foot  stage  of  water  for  a  distance  of  30  miles  from 
Eowlesburg  to  Beaver  Hole.  This  project  was  modified  at  the  request 
of  those  interested  in  the  improvement,  and  a  low- water  channel  was 
made  from  Bowlesburg,  8  miles  down  the  river,  in  which  logs  can  be 
floated  on  a  rise  of  from  2  to  3  feet.  The  amount  expended  on  the 
project  up  to  the  close  of  the  fiscal  year  ending  June  30^  1891,  was 
$5,108.15.  At  this  time  the  work  was  progressing  and  continued  until 
January  9, 1892,  when  this  appropriation  was  exhausted.  The  river 
18  now  in  fair  condition  as  fiur  down  as  Green  laland,  20^  miles  below 
Bowlesburg. 
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July  1, 1891.  balance  anexpended $7,891.85 

June  30, 1892,  amount  expended  during  fiscal  year 7, 884. 36 

July  1, 1892,  balance  unexpended 7.60 

(See  Appendix  D  D  9.) 

10.  Allegheny  River ^  Pennsylvania. — ^The  original  condition  of  the 
Allegheny  Biver  as  to  depth,  width,  and  navigability,  can  not  be  stated 
in  definite  figures,  as  there  is  no  defined  plane  from  which  to  measure; 
both  the  low-water  line  and  the  elevation  of  the  river  bed  being  vari- 
able. 

The  approved  project  for  the  improvement  of  the  river  is  the  removal 
of  obstructions  from  the  channel  and  the  construction  of  low  dams  to 
close  duplicate  channels,  and  of  dikes  to  confine  the  water  way  where 
the  river  is  too  wide. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  was  $161,400.12. 

Much  benefit  to  navigation  has  resulted.  GDhere  was  available  at  the 
beginning  of  the  fiscal  year  $18,599.88. 

The  foUowing  work  has  been  done  during  the  fiscal  year: 

Dam  at  Complanter  Islandy  204  miles  above  Pttte&ur^.— Gonstruction 
finished. 

Dam  at  Hiohory,  157  miles  above  Pittsburg. — Gommenced  and  finished 
during  the  year. 

Dam  at  PithoUj  143  miles  above  Pittsburg. — Construction  finished. 

Five  hundred  cubic  yards  of  rock  was  removed  from  the  bar  at  foot 
of  Pithole  Bipple,  and  621  cnbic  yards  of  rock  and  11  snags  from  the 
channel  of  the  river  between  Kittanning  and  Pittsbnrg. 

The  construction  of  these  dams  and  the  removal  of  obstructions  has 
resulted  in  great  good  to  the  general  navigation. 

Encroachments. — ^ITavigators  had  frequent  occasion  to  report  parties 
engaged  in  filling  material  into  the  stream.  These  cases  were  investi- 
gated and  guilty  parties  notified  to  stop  their  unlawful  practice,  which 
in  every  case  they  did. 

July  1. 1891,  balance  unexpended $18,599.88 

June  30, 1892,  amount  expended  during  fiscal  year 16,977.73 

July  1, 1892,  balance  unexpended 1,622.15 

July  1, 1892,  outetanding  liabmtieB 163.00 

July  1, 1892,  balance  available 1,459.15 

Amount  appropriated  by  act  approyed  July  13, 1892 25, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26,459.15 

(See  Appendix  D  D  10.) 

11.  Dam  at  Herr  Island.  Allegheny  River ^  near  Pittsburg ^  Pennsyl- 
vania.^The  object  of  this  aam  is  to  begin  a  system  of  slack- water  nav- 
igation and  enlarge  the  harbor  room  at  Pittsburg  to  the  extent  of  the 
pool  formed  by  the  dam.  The  original  project  was  for  a  fixed  dam,  but 
in  compliance  with  the  request  of  the  authorities  of  Pittsburg  and  Al- 
legheny Gity,  the  Secretary  of  War  has  ordered  that  the  dam  at  Herr 
Island  be  made  a  movable  one. 

The  land  required,  on  both  banks  of  the  river,  was  purchased,  draw- 
ings prepared,  and  the  work  of  construction  was  about  to  begin,  wh^ 
a  number  of  suits  for  damages  were  brought  in  the  circuit  court  of  tbe 


BIVER  AND  HARBOR   IMPROVEMENTS.  281 

TTnited  States  by  riparian  owners;  these  suits  are  still  pending  and 
the  construction  of  this  important  work  delayed  thereby. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  was  $36,851.77, 

July  1, 1891  y  balance  nn  expended $70, 648. 23 

Jane  30, 1892,  amount  expended  during  fiscal  year 1, 951. 38 

July  1,  1892,  balance  unexpended 68, 696. 85 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 108, 696. 85 

C  Amount  (estimated)  required  for  completion  of  existing  project 484, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  11.) 

12.  Ice  harbor  at  mouth  o/MusTcingum  River j  Ohio. — ^The  object  of  this 
work  was  to  furnish  a  place  of  refiige  for  Ohio  Biver  crafb  during  ice 
floods. 

The  project  was  the  construction  of  a  large  lock  through  Dam  No.  1, 
Muskingum  River,  to  permit  Ohio  River  vessels  to  pass  into  the  pool. 

There  has  been  expended  thereon,  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  $307,866.78. 

The  lock  was  nearly  finished  and  was  ready  for  use  December  1, 
1891,  but  it  can  not  be  made  available  for  Ohio  River  craft  until  a 
draw  is  placed  in  the  Baltimore  and  Ohio  Southwestern  Railroad  bridge, 
just  below  it.  The  time  granted  the  railroad  company  for  completion 
of  the  work  for  providing  such  draw  expired  July  1, 1892,  and  the 
work  has  not  been  done. 

Jnly  ly  1891,  balance  nnezpended $20,114.29 

Jnne  30,  1892,  amount  expended  daring  fiscal  year 20,063.51 

Jaly  1, 1892,  balance  unexpended 60.78 

(See  Appendix  D  D  12.) 

13.  Operating  and  care  of  ice-harbor  lock  at  mouth  ofMusJcingum  Biver j 
Ohio. — ^This  lock  was  ready  for  use  December  1, 1891. 

An  allotment  of  $1,200  was  made  December  10, 1891,  for  its  operation 
and  care. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount- 
ing to  9852.98,  were  for  lock-keepers  and  assistamts,  and  for  some  minor 
repairs. 

(See  Appendix  D  D  13.) 

14.  Muskingum  Biver,  Ohio. — This  report  is  limited  to  work  carried 
on  under  the  appropriation  of  August  11. 1888,  for  the  construction  of 
a  lock  at  Taylorsville  and  the  reconstrucuon  of  the  lock  at  ZanesvUle, 
Ohio. 

There  was  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  $66,867.84. 

During  the  fiscal  year  ending  June  30, 1892,  some  work  was  done  on 
the  Taylorsville  Lock,  but  this  lock  can  not  be  made  available  until  a 
draw  is  placed  in  the  county  bridge,  just  below  it. 

The  commissioners  of  Muskingum  County,  to  whom  the  bridge  be- 
longs, were  ordered  to  change  it,  but  thus  iir  they  have  made  no  move 
toawrds  obeying  the  order. 
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Jnly  1,1891,  balance  nnezpcnded $35,301.24 

June  30;  1892,  amount  expended  dnring  fiscal  year 19, 783. 26 

July  1, 1892, balance  unexpended 15,517.98 

July  1, 1892,  outstanding  liabUities 370.71 

July  1, 1892, balance  available 15,147.27 

(See  Appendix  D  D  14.) 

15.  Operating  and  care  of  locks  and  dams  on  MusMngum  River y  Ohio, — 
As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks  were 
built  on  the  Muskingum  River,  furnishing  continuous  navigation  for  91 
miles  from  the  Ohio  River  at  Marietta  to  Dresden,  where  a  connection 
was  made  with  the  Ohio  Canal  near  its  middle  point,  this  canal  extend- 
ing from  the  Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleveland. 
According  to  old  reports  from  the  State  board  of  public  works,  the 
locks  were  built  with  a  length  between  hollow  quoins  of  180  feet  and  a 
clear  width  of  36  feet,  except  the  upper  lock  between  ZanesvUle  and 
Dresden,  which  had  a  length  of  120  feet  and  a  clear  width  of  22  feet 
The  lifts  as  reported  varied  from  8  feet  10  inches  to  12  feet  1  inch,  but 
measurements  made  since  the  United  States  took  charge  show  that 
none  of  the  above  dimensions  were  strictly  accurate.  The  work  cost  the 
State  of  Ohio  about  $1,500,000. 

The  lock  and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the 
76  miles  of  slack  water  between  the  Ohio  River  and  Zanesville  has 
always  been  maintained;  on  this  piece  of  river  there  are  10  dams^  11 
locks,  and  5  lateral  canaJs  with  a  total  length  of  3§  miles. 

The  locks  and  dams  were  about  worn  out  when  they  passed  into  the 
hands  of  the  United  States,  and  a  general  reconstruction  was  unavoid- 
able. This  work  was  very  greatly  retarded  and  increased  in  cost  by 
the  extraordinary  rainfall  of  the  summer  and  autumn  of  1890,  which 
repeatedly  carried  away  cofferdams  and  drowned  out  the  work.  At 
the  close  of  the  fiscal  year  ending  June  30, 1891,  the  reconstruction  of 
Locks  3,  4,  and  8  had  been  completed.  The  floods  had  a  very  disastrous 
effect  on  the  dams;  Nos.  1,  6,  and  8  gave  way,  and  a  break  took  place 
around  the  abutment  of  Dam  No.  4.  The  latter  has  been  thoroughly 
closed,  but  it  was  impossible  to  do  anything  for  the  repair  of  the  broken 
dams. 

There  had  been  expended  on  this  work,  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1891,  $741,863.03. 

At  the  beginning  of  the  fiscal  year,  the  season  being  a  favorable  one 
for  work,  the  repairing  and  reconstructing  of  the  various  locks  and 
dams  on  the  river  was  progressing. 

The  reconstruction  of  Locks  Nos.  6  and  7  was  completed ;  Locks  Nos. 
2  and  5  were  completed  so  far  as  to  admit  of  their  use;  the  repairs  to 
Dams  Nos.  1,  6,  and  8  were  finished  and  minor  repairs  made  to  Dams 
Nos.  2,  3,  4, 5,  7,  9,  and  10. 

Through  navigation,  which  had  been  interrupted  by  the  closing  of 
locks  for  repairs  in  May,  1889,  was  resumed  with  the  opening  of  I^ck 
No.  5,  May  6, 1892. 

An  important  decision  was  rendered  by  Judge  Sage  of  the  United 
States  district  court,  southern  district  of  Ohio,  eastern  division,  re- 
lating to  the  changing  of  bridges  by  direction  of  the  Secretary  of  War, 
under  the  provisions  of  the  river  and  harbor  act  of  September  19, 1890. 
The  decision  was  in  the  case  of  the  bridge  crossing  the  Muskingum 
River  at  Taylorsville,  Ohio,  and  will  be  found  in  fuU  in  the  annual  re- 
port of  the  officer  in  charge. 

(See  Appendix  D  D 15.) 


BIVEB  AND  HABBOB  mPBOYEMENTS.  283 

IMPBOYEMENT  OF  FAIXS  OF  THE  OHIO  BIVEB,  OF  WABASH  BIYEB, 
Iin>lANA  A3SfD  ILLINOIS,  AND  OP  WHITE  BIVEB,  INDIANA;  OPEBA- 
TINa  AND  OABE  OF  LOUISVILLE  AND  POBTLAND  OANAL,  KEN- 
TTJOKY, 

Officer  in  charge,  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers. 

1,  FaUs  of  the  Ohio  BiveVj  at  Louisville^  Kentucky, — ^The  improvements 
in  progress  under  this  appropriation  contemplate  increased  facilities 
for  passing  the  Falls  of  the  Ohio  Biver  via  the  Louisville  and  Portland 
Canal  by  enlargements  at  its  upx>er  entrance  and  immediately  above  the 
locks,  so  as  to  form  capacious  basins,  or  harbors,  at  those  points.  The 
works  involved  in  the  enlargement  at  the  upper  end,  are  also  closely 
associated  with  the  improvement  of  the  Indiana  Chute,  which  seeks  to 
provide  a  safe  oi>en-river  channel  over  the  £a>lls,  available  for  the  largest 
tows,  when  the  river  is  at,  or  above,  a  stage  of  8  feet  on  the  upper  canal 
gauge. 

The  project  for  enlargement  at  the  head  was  adopted  in  1883,  and 
modified,  after  fiill  consideration,  by  a  board  of  engineers  in  1890.  Un- 
der this  project  the  width  of  the  canal,  now  90  feet,  will  be  increased 
to  from  210  to  325  feet  for  a  length  of  2,400  feet,  and  east  of  this  the 
enlarged  canal  will  expand  into  a  basin  800  feet  wide  and  2,200  feet 
long;  the  work  comprises,  as  its  principal  features,  the  excavation  of 
about  325,670  cubic  yards  of  solid  rock,  and  270,000  cubic  yards  of  earth, 
the  construction  of  about  5,200  linear  feet  of  masonry  canal  wall,  and 
dams,  containing  about  26,000  cubic  yards,  and  the  removal  of  6,200 
linear  feet  of  old  canal  wall,  dikes,  and  timber  dams.  The  work  accom- 
plished to  June  30, 1892,  was  166,882  cubic  yards  of  rock  excavation; 
213,068  cubic  yards  of  earth  excavation,  and  10,307.5  cubic  yards  of 
masonry  laid  in  new  canal  wall. 

The  enlargement  above  the  locks  was  inaugurated  in  1887,  the  pur- 
pose being  to  construct  a  basin  wherein  boats  can  lie,  and  tows  be 
properly  formed  before  or  after  passing  the  locks,  without  interfering 
with  navigation  through  the  canal.  The  result  of  the  improvement 
will  be  a  basin  1^500  feet  long  with  a  width  varying  from  210  to  250 
feet.  The  work  is  nearly  completed.  The  principal  items  of  work  done 
on  this  enlargement  to  June  30, 1892,  comprised  141,593  cubic  yards  of 
earth  excavation,  17,744  cubic  yards  of  rock  excavation,  and  5,807 
cubic  yards  of  canal  wall  laid. 

The  total  expenditures  on  these  improvements  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1892,  were  $618,689.43,  of  which  the  sum  of 
$152,225.60  was  expended  during  the  last  year. 

July  1,1891,  balance  xmexpended $193,146.17 

June  30, 189K2,  amount  expended  during  fiscal  year 148, 182.45 

July  1,1892,  balance  unexpended 44,963.72 

July  1, 1892,  outetanding  fiabiUties 4,043.15 

July  1, 1892,  balance ayaUable 40,920.57 

Amountappropiiatedbyaet  approved  July  13, 1892 60,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 100, 920. 57 

C  Amount  (estimated)  required  lor  completion  of  existing  project 550, 006. 89 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  aets  of  1866  and  1867. 

(See  Appendix  E  E  1.) 

2.  Indiana  Chute.  Falls  of  the  OAto.— The  Indiana  Ohute  is  the  main 
nver  channel  oyer  tiie  Falls  of  the  Ohio;  originally  it  was  very  crooked^ 
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filled  with  dangerons,  rocky  projections  from  sides  and  bottom,  and  with 
swift  changing  currents.  It  was  safely  navigable  by  skilled  pilots  only 
when  the  river  was  above  a  stage  of  abont  11  feet  on  the  canal  gange. 
Prior  to  1890  some  of  the  most  dangerous  projections  had  been  removed, 
but  in  that  year  a  project  for  the  radical  improvement  of  the  chute  was 
adopted;  this  project  aims  to  secure  a  channel  safely  navigable  for  the 
largest  tows,  when  the  river  is  at,  or  above,  a  stage  of  8  feet  on  the 
canal  gauge.  Work  on  this  project  was  commenced  last  year,  bat  oper- 
ations were  limited  to  a  very  short  x>eriod  during  extreme  low  water. 

The  amount  expended  on  the  improvement  of  this  chute,  to  June  30, 
1892,  was  $137,480.37. 

July  1, 1891,  balance  nnezpended $48,885.20 

Jnne  SO,  1892,  amount  expended  daring  fiscal  year 21,361.44 

July  1, 1892,  balance  unexpended 27, 523. 76 

July  1, 1892,  outstanding  liabilities 14.63 

July  1, 1892,  balance  available 27,500.13 

Amount  appropriated  by  act  approved  July  13,1892 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 62,509.13 

(  Amount  (estimated)  required  for  completion  of  existing  project 57, 249. 53 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  2.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canalj  Kentuehff. — 
The  canal  was  open  to  commerce  throughout  the  past  year,  except  on 
twenty-three  days,  when  the  locks  could  not  be  operated  because  of 
high  water. 

Traffic  through  the  canal  during  the  year  comprised  the  passage  of 
6,027  boats,  with  1,620,586  tons  of  freight,  1,232,998  tons  of  which  was 
coal. 

Operations  relating  to  the  care  of  the  canal  comprised  dredging  about 
100,000  cubic  yards  of  mud,  sand,  and  rock  from  the  canal  and  its  ap- 
proaches; the  completion  of  two  new  middle  gates;  the  partial  recon- 
struction of  the  machine  shop,  which  had  been  destroyed  by  fire,  and 
such  repairs  as  were  needed  from  time  to  time  to  the  locks,  bridges, 
boats,  buildings,  and  machinery. 

(See  Appendix  E  E  3.) 

4,  Wabash  River^  Indiana  and  Illinois. — ^The  improvement  of  this 
river  has  for  some  years  past  been  carried  on  under  two  different  appro- 

E nations,  one  of  which  was  applicable  only  to  that  portion  of  the  river 
elow  Vincennes,  Ind.,  and  the  other  above. 

a.  Below  Vincennes, — The  principal  work  in  the  project  for  this  im- 
provement has  been  the  construction  of  a  lock  and  dam  to  pass  the 
Orand  Eapids,  near  Mount  Garmel,  IlL  The  lock  was  completed  last 
year,  as  was  also  the  abutment  for  the  dam,  the  work  done  during  the 
the  year  comprising  2,097  cubic  yards  of  masonry  laid,  3,074  cubic 
yards  of  earth  and  mud  excavated,  and  5,776  cubic  yards  of  earth 
hauled  and  embanked  behind  lock  walls  and  abutment  of  dam.  Be- 
sides this  work,  the  snag  boat  removed  firom  this  section  of  the  river 
429  snags,  weighing  1,7^  tons. 

After  the  dam  near  Mount  Garmel  is  completed,  the  improvement  of 
this  section  of  the  river  calls  for  the  excavation  of  channels  through 
shoals,  and  the  construction  of  dams  to  properly  concentrate  the  low- 
water  flow.  This  will  put  the  river  in  fairly  navigable  conditioii  at 
ordinary  low-water  stages. 
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The  amount  expended  to  Jane  30, 1892,  on  the  improvements  of  this 
section  was  (293,524.08. 

July  1, 1891,  balance  nnexpended $41, 800. 77 

June  30, 1892,  amount  expended  duriDg  fiscal  year 34,886.36 

Jnly  1, 1892,  balance  nnexpended 6,914.41 

July  1,  1892,  outstanding  liabilities 434.68 

July  1,1892,  balance  available : 6,479.73 

Amount  appropriated  by  act  approved  July  13,  1892 60,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 66, 479. 73 

C  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

<  Submittod  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

b.  Above  Vincennea. — ^The  work  of  improving  thid  portion  of  the  river 
is  precisely  similar  in  character  to  that  contemplated  on  the  lower  sec- 
tion, after  the  completion  of  the  lock  and  dam  at  Mount  Garmel;  chan- 
nels most  be  excavated  through  shoals,  the  low-water  flow  concentrated 
by  dams  or  dikes,  and  the  river  cleared  of  snags.  At  present  the  river 
is  navigable  for  very  light  draft  only,  at  ordinary  low  water,  and  the 
channels  are  badly  obstructed  by  snags.  No  work  was  done  on  this 
section  during  the  past  year,  because  the  United  States  had  no  snag- 
ging outfit  available,  and  no  satisfactory  arrangements  could  be  ma<le 
with  private  parties  for  doing  the  work.  Material  for  rebuilding  tlie  old 
snag  boat  was  procured,  and  the  work  thereon  commenced  toward  the 
close  of  the  year. 

The  completion  of  the  lock  and  dam  at  Mount  Garmel  will  establish 
firee  communication  between  the  upper  and  lower  sections  of  the  river. 

The  amount  exx)ended  on  this  section  above  Yinceimes  to  June  30, 
1892,  was  972,172.02. 

July  If  1891,  balance  unexpended $5,742.26 

June ^;  189^,  amount  expended  during  fiscal  year M74.28 

July  1,  1892,  balance  nnexpended 4,767.98 

Jnly  1,  1892,  outstanding  liabilities 440.00 

Julyly  1892,  balance  available ' 4,327.98 

Amount  appropriated  by  act  approved  July  13^  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 9,327.98 

i  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  i  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  4.) 

5.  White  River,  Indiana. — The  river  is  badly  obstructed  by  shoals 
and  snags,  and  without  a  very  considerable  expenditure  it  is  not  prac- 
ticable to  make  it  available  for  navigation  except  at  high  and  medium 
stages  of  water.  Channels  might  be  excavated  through  some  of  the 
worst  shoals,  but  no  material  increase  in  navigation  would  thereby  re- 
sult. If  all  the  snags  which  obstruct  existing  channels  are  cleared  out, 
the  present  commercial  interests  on  this  stream  will  be&irly  accommo- 
dated. 

During  the  past  year  operations  were  limited  to  improving  the  chan- 
nel through  Kellys  Bipple  by  constructing  a  guiding  dike  350  feet  long 
from  the  south  channel  dike  to  the  adjoining  river  bank. 

The  amount  expended  on  this  river  to  June  30, 1892, was  $104,549.96, 
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July  1, 1891,  balance  unexpended 15,175.92 

Jnne  30, 1892,  amount  expended  dnring  fiscal  year 2^220.53 

Jnly  1, 1892,  balance  unexpended 2,964.79 

July  1, 1892,  outetanding  liabilities 4.75 

July  1, 1892,  balance  available 2,950.04 

Amount  appropriated  by  act  approved  July  13, 1892  5, 000.  OO 

Amount  available  for  fiscal  year  encLing  June  30, 1893 7, 960.04 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  5.) 

mPBOVBMBNT  OP  GBEAT  KANAWHA^  BLK,  AND  GAtHLEY  BIYEBS, 
WEST  VIBGINIA,  AND  OF  NEW  BIYEB^  VIEGINIA  AND  WEST  VIB- 
GINIA. 

Officer  in  charge,  CoL  William  P.  OraigWlL  Corps  of  Engineers. 

1.  Oreat  Kanawha  River ^  West  Virginia. — ^This  river  flows  throngh  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially  coal 
and  salt.  It  is  by  nature  divided  into  a  number  of  x>ools,  some  of  con- 
siderable length  and  depth,  separated  by  shoals  of  gravel  and  coarse 
sand,  which  were  the  principal  obstructions  to  navigation  in  low  water, 
there  being  often  on  them  at  such  seasons  but  a  few  inches  of  water. 
In  some  of  the  pools  were  found  shallow  places,  also  obstructing  navi- 
gation. There  were  also  snags  and  loose  rocks  in  the  channeL  The 
navigation  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent 
By  the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected^  tolls  being  charged  on  the 
commerce  for  the  payment  of  expenses. 

The  object  of  the  improvement,  begun  several  years  ago  by  the  United 
Statues,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  Biver, 
to  be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet  above  Charleston 
and  about  340  by  55  below. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  suffice  over  the  shoals.  This 
gives  them  the  name  of  ^^  movable  dams,"  and  enables  an  open  river  to 
be  had  when  the  water  is  high  enough. 

Dams  3  and  2,  above  Paint  Creek,  are  fixed,  as  the  declivity  of  the 
river  in  that  section  is  too  great  to  permit  the  advantageous  use  of  the 
movable  system. 

Tip  to  June  30, 1891,  the  amount  expended  was  $2,182,670.65.  At 
that  date  the  finished  works  were  Locks  and  Dams  2,  3.  4,  5,  and  6. 

An  appropriation  of  $300,000  was  made  September  19, 1890. 

The  following  Ust  of  contracts  indicates  in  a  summary  manner  the 
principal  work  in  progress  during  the  fiscal  year: 

Contract  dated  November  26, 1888,  with  Garkin,  Stickney  &  Oram^ 
for  building  Lock  No.  7^  completed  in  February,  1892. 

Contract  with  G.  Irwin  McDonald,  dated  August  2fi^  1889,  for  buiU- 
ing  Look  No.  8,  completed  in  February,  1892. 
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Contract  with  Muiiford  &  Keynolds,  dated  December  29, 1890,  for  the 
foundations  of  Dam  Ko.  7,  or  immovable  parts  of  the  navigation  pass 
and  weir,  and  of  a  central  pier  and  an  abutment  with  shore  crib  and 
bank  protection,  to  be  completed  December  31, 1892. 

Contract  with  C.  Irwin  McDonald,  dated  March  3,  1891,  for  the 
foundations  of  Dam  !N^o.  8,  or  immovable  parts  of  the  navigation  pass 
and  weir,  and  of  a  central  pier  and  an  abutment  with  shore  crib  and 
bank  protection,  to  be  completed  December  31,  1892. 

The  amount  expended  in  the  year  ending  June  30, 1892,  exclusive  of 
outstanding  liabilities,  was  $206,631.38. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
provement could  have  been  begun  at  the  same  time  and  finished  in  three 
years  with  much  economy  to  the  United  States  and  with  manifest  ad- 
vantage in  the  use  of  the  improved  waterway.  The  development  of 
Gommerce  on  this  river  has  been  very  great  since  the  improvement  by 
the  TTnited  States,  although  the  project  has  as  yet  been  only  partially 
executed  for  want  of  money. 

During  the  seasons  of  low  water  the  value  of  the  Improvement  is 
shown  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river,  while  navi- 
gation may  be  entirely  suspended  below  the  lowest  dam  and  above  the 
upper  pool. 

The  estimate  for  the  project  for  the  improvement  of  the  Great 
Kanawha  Eiver  by  the  method  of  locks  and  movable  dams  was  prepared 
in  1875,  seventeen  years  ago.  As  the  work  is  now  approaching  com- 
pletion it  seemed  to  be  expedient  to  revise  the  estimate,  which  will  be 
found  in  a  special  report  of  the  officer  in  charge  in  Appendix  F  P  1. 

July  1, 1891,  balanced  nnexpended $414,531.40 

June  30, 189K2,  amount  expended  during  fifical  year 206,631.38 

July  1, 1892,  balance  unexpended 207,900.02 

July  1,  1892,  outstanding  liabilities $4,000.00 

July  1. 1892,  amount  covered  by  uncompleted  contracts....  181, 469.21 

185, 469. 21 

July  1, 1892,  balance  available 22,430.81 

Amount  appropriated  by  act  approved  July  13, 1892 225, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 247, 430. 81 


,080,700.00 


'  Amount  (estimated)  required  for  completion  of  existing  project 1 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

*      30,  1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  1.) 

2,  Operating  and  care  of  looks  and  dams  on  Or  eat  Kanawha  River ,  West 
Virginia. — ^The  amount  of  expenses  during  the  fiscal  year  ending  June 
30, 1S92,  has  been  $22,003.96. 

(See  Appendix  F  F  2.) 

5.  Elk  River  J  West  Virginia. — ^The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha.  Its  course  is  tortuous,  but  the  country  through 
which  it  flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and 
grazing. 

The  average  low-water  width  is  about  200  feet,  with  narrows  at  the 
rapids  of  about  150  feet  in  width  and  occasional  portions  of  about  300 
feet  in  width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are  sepa- 
rated by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which  there 
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has  been  at  low  seasons  a  depth  of  but  a  few  inches  of  water.  The 
average  fall  per  mile  in  the  river  from  Braxton  down  is  about  2^  feet, 
bnt  is  not  uniformly  distributed,  being  greatest  (about  4  feet  per  mile) 
in  the  central  section  and  less  (about  2  feet)  in  the  upper  and  lower  sec- 
tions. Freshets  of  small  height  are  of  frequent  occurrence,  bnt  rapidly 
pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12  feet.  An 
extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  the  duration 
is  not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  etc.,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those 
of  lumbering  and  rafting,  but  much  country  produce  is  also  carried 
down  stream  in  smaU  boats,  which  return  with  merchandise,  etc. 

Afew  days  were  spent  in  July,  1891,  in  removing  snags  near  the  mouth 
of  the  river;  and  in  September  and  October  the  small  bidance  availa- 
ble was  expended  in  blasting  a  channel  for  logs  through  the  large,  loose 
rocks  in  the  shoals  in  the  upper  river  near  Webster,  in  building,  re- 
pairing, and  altering  chute  walls  and  dikes,  and  in  removing  rocks  be- 
tween Glay  and  the  mouth  of  the  river. 

A  serious  obstruction  to  the  navigation  of  this  river  at  some  stages 
consists  of  several  milldams.  The  attention  of  the  proper  autiiorities 
has  been  called  to  these  in  compliance  with  the  law. 

July  1, 1891,  balance  nnexpended $2,754.31 

June 30, 18SK2,  amonnt  expended  doiiug  fiscal  year 2,595.42 

July  1, 1892,  balance  unexpended 158.89 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

Amount  available  for  ^Bcal  year  ending  June  30, 1893 2, 658. 89 

(See  Appendix  F  F  3.) 

4.  Oauley  Biver^  West  Virginia, — Gauley  Eiver  takes  its  rise  in  Web- 
ster County,  W.  Ya.,  its  tributaries  having  their  sources  in  Pocahontas 
County  and  Greenbrier  County.  Tt  is  about  115  miles  in  length,  flow- 
ing tlburough  Nicholas  and  Fayette  counties  in  a  southwesterly  direc- 
tion, sometimes  nearly  west,  and  near  its  mouth  almost  due  south;  it 
is  entirely  in  the  State  of  West  Virginia.  Its  head  waters  and  those  of 
its  tributaries  are  covered  with  a  virgin  forest  of  the  finest  timber,  wiUi 
only  clearings  of  a  few  acres  here  and  there;  and  on  the  north  side  of 
the  river,  in  Webster  and  Nicholas  counties,  some  glades  a  few  miles 
wide  and  in  extent  20  or  25  miles,  which  give  only  a  stunted  growth, 
to  break  up  this  vast  timber  section. 

For  the  first  12  miles  firom  its  mouth  the  Gauley  falls  only  4  feet  per 
mile:  in  the  next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge 
similar  to  that  of  New  Biver,  as  seen  from  the  Chesapeake  and  Oluo 
Railway  between  Kanawha  Falls  and  Hinton,  the  hilj^  on  either  side 
being  several  hundred  feet  high  and  almost  perpendicular,  and  the 
strecun  full  of  bowlders  of  sandstone,  some  very  large,  and  so  numerous 
as  to  justify  the  people  in  calling  this  section  the  ^^Eoughs"  of  Gmley. 
From  the  head  of  the  ^^  Boughs,"  near  Hominy  Creek,  2  miles  above 
Hughes  Ferry,  to  the  Forks,  about  57  miles,  the  fall  is  estimated  at  5 
feet  per  mile.  The  levels  firom  the  mouth  of  Gauley  Biver  to  the  mouth 
of  Meadow  Biver,  29  miles,  are  taken  from  Ellet's  report  on  the  Great 
Kanawha  Biver,  West  Virginia,  made  in  1858;  the  remainder  are  esti- 
mated. The  levels  on  Meadow  Biver  were  obtained  from  the  same 
source. 

Gtauley  Biver  is  600  feet  wide  at  its  mouth,  350  feet  wide  at  mouth  of 
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Meadow  Eiver,  200  feet  wide  at  moath  of  Cranberry  River,  160  feet 
wide  at  month  of  Williams  River,  and  75  feet  wide  at  the  Forks. 

Operations  for  the  improvement  of  fche  Gauley  River  were  instituted 
after  an  examination  made  in  1878  in  accordance  with  the  provisions  of 
the  river  and  harbor  act  of  August  5, 1886.  It  was  then  pointed  out 
that  a  valuable  improvement  of  the  12  miles  of  river  from  the  mouth 
to  the  ^<  Roughs"  could  be  made  at  an  expense  of  $10,000,  and  that  a 
great  advantage  would  follow  the  expenditure  of  $65,000  in  the  26-mile 
reach  called  the  ^'  Roughs"  in  facilitating  and  cheapening  the  bringing 
to  market  of  millions  of  feet  of  lumber  of  the  most  valuable  and  varied 
kinds. 

The  approved  project  has  consisted  in  the  removal  of  ledges  and 
loose  rocks  and  the  makijig  of  channels  through  shoals  of  loose  rock 
and  bowlders  from  the  mouth  of  the  river  to  the  "Roughs"  to  improve 
the  navigation  for  boats  and  rafts,  and  in  blasting  down  the  very  large 
bowlders  in  the  "Rough"  to  permit  the  more  free  passage  of  logs.  The 
amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
was  (2,881.04,  with  decided  advantage  to  the  navigation  over  the 
worst  shoals  below  the  "Roughs." 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1892,  has  been 
$2,856.28,  with  which  the  channels  below  the  "Roughs"  have  been  im- 
proved in  width  and  position,  and  a  good  beginning  has  been  made  on 
the  formidable  "Roughs"  themselves. 

In  the  money  statement  in  the  last  Annual  Rei>ort  under  the  head  of 
Gauley  River,  West  Virginia,  the  following  is  found,  "  Amount  (esti- 
mated) required  for  completion  of  existing  project,  $4,000." 

The  project  under  which  Congress  has  given  two  appropriations  con- 
tained two  heads,  namely,  the  improvement  from  the  mouth  of  the 
river  to  the  "Roughs"  for  bateaux  navigation,  $10,000,  and  for  the  im- 
provement of  the  "Roughs"  and  above  them,  $65,000,  total  $75,000; 
see  Annual  Report  for  1^,  Part  III,  Page  1762.  The  appropriations 
up  to  this  time  have  been  those  of  August  11, 1888,  September  19, 1890, 
and  July  13, 1892,  each  $3,000,  amounting  to  $9,000. 

Work  was  first  begun  on  the  portion  l^low  tne"  Roughs,"  of  which 
the  cost  was  estimated  to  be  $10,000,  and  when  $4,000  was  stated  a  year 
ago  to  be  the  balance  estimated  for  completion  of  existing  project,  it 
was  understood  to  refer  to  that  portion  of  the  river.  The  statement 
should  have  read  "  Amount  (estimated)  required  for  completion  of  ex« 
isting  project  below  the  "Roughs,"  $4,000." 

It  is  proposed  by  the  Kanawha  and  Michigan  Railroad  Company  to 
erect  abridge  over  this  river  near  the  mouth;  but  the  plan  has  not  been 
fuUy  determined  upon  at  the  close  of  the  fiscal  year. 

July  1,1891,  ^^hu^^)^  i>^®>70^<^^ $2,938.96 

June  90,  1892,  amount  expended  daring  fisoal  year 2,866.28 

July  1,  1892,  balance  unexpended 82.68 

Amonnt  appropriated  by  act  approved  July  Id,  1^ 8,000.00 

Amonnt  availAble  for  fiaoal  year  ending  June  80,1893 3,062.68 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 66, 000. 00 

<  Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
(     haahoT  acts  of  1866  and  1867. 

(See  Appendix  F  F  4.) 

5.  JTeu?  Eiver  J  Virginia  and  West  FtrflPinta.— The  last  appropriation 
was  that  of  August  5, 1886,  of  which  a  balance  remains  of  92,341.79. 
In  compliance  with  a  recommendation  of  t^e  local  engineer,  it  was 

XNa  92 ^19 
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decided  by  the  Secretary  of  War  not  to  expend  the  existing  balance  at 
present. 

Tfiere  were  no  operations  or  expenditures  in  the  year  ending  June  30, 
1892. 

It  is  proposed  by  the  Chesapeake  and  Ohio  Eaikoad  to  construct  a 
bridge  over  the  unnavigable  portion  of  this  river  not  far  above  its  junc- 
tion with  the  Gauley. 

July  1, 1891,  balance  unexpended $2,341.79 

July  1,  1892,  balance  unexpended 2,341.79 

(  Amount  (estimated)  required  for  completion  of  existing  project 159. 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  6.) 

IMPBOVEMENT   OF   CERTAIN   BTVBBS   IN  EENTUOSIY   AND  WEST  TIB- 

aiNIA. 

Officer  in  charge,  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  with 
Lieut.  W.  L.  Sibert,  Oorps  of  Engineers,  under  his  immediate  orders; 
Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Tradewater  River ^  Kentuehy. — ^This  river  was  practically  closed  be- 
fore the  work  of  improvement  commenced  by  a  rock  bar  near  its  mouth, 
and  higher  up  by  logs,  snags,  drift  piles,  leaning  trees,  and  bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  wide 
and  2i  feet  deep  during  six  months  of  the  year,  the  improvement  to 
extend  41  miles  up-stream  from  its  mouth  in  the  Ohio. 

Up  to  June  30,  1891,  $15,481.46  had  been  expended,  resulting  in 
securing  a  channel  through  the  rock  bar  near  the  mouth  of  the  liver, 
and  in  removing  obstructions  in  the  channel  and  on  the  banks  of  the 
river  for  a  distance  of  41  miles,  the  distance  covered  by  the  present 
project. 

During  the  fiscal  year  ending  June  30. 1892,  no  field  work  was  done, 
the  amount  expended,  $111.44,  being  lor  care  of  property  and  inci- 
dentals. 

Jnly  ly  1891,  balance  unexpended $1,018.54 

Jnne  30, 1892,  amount  expended  during  fiscal  year 111.44 

July  1;  1892,  balance  unexpended 907.10 

(See  Appendix  G  G  1.) 

^.  Operating  and  keeping  in  repair  locks  and  dams  on  Oreen  and  Bar- 
ren rivers,  Kentucky. — ^When  the  United  States  acquired  i)os8es8ion  of 
these  improvements,  December  11, 1888,  navigation  of  the  system  was 
broken  at  lock  No.  3,  Green  Eiver,  the  river  wall  of  that  lock  having 
fallen  into  the  river,  the  lower  ena  of  the  land  wail  of  No.  1,  Barren, 
was  badly  cracked  and  liable  to  fall  at  any  time,  and  both  walls  of  No. 
2,  Green  Biver,  were  in  a  dangerous  condition.  The  chuouel  of  the 
river  was  much  obstructed  by  snags  and  slides. 

Tip  to  June  30, 1891,  $344,251.73  had  been  expended,  resulting  in  the 
removal  of  the  old  river  wall  at  lock  No.  3;  the  constsruction  of  a  coffer- 
dam inclosing  the  site  of  the  new  wall  and  in  the  rebuilding  of  the  wall 
and  reopening  the  lock  to  navigation;  the  taking  down  and  reconstruc- 
tion of  the  lower  half  of  the  river  wall  at  No.  1,  Barren;  the  rebuilding 
of  dams  No.  1,  Barren,  and  No.  3,  Green,  from  the  crest  to  foot  of  lower 
dope;  the  raising  of  lock  walls  at  No.  1,  Green,  and  in  grading  and 


RIVBB  AND   HARBOB  IMPROVEMENTS.  291 

paving  behind  the  land  wall  at  No.  1,  Barren,  and  in  rear  of  both  walls 
at  No,  1,  Green,  and  the  bnilding  of  seven  lock-keepers'  houses. 

A  large  number  of  snags,  etc.,  were  removed  by  the  snag  boat  Wm. 
J^reston  Dixon, 

During  the  fiscal  year  ending  June  30, 1892,  $75,686.26  was  expended 
and  resisted  in  general  repairs  to  locks  and  dams;  grading  and  pav- 
ing lock  grounds;  construction  of  guide  and  protection  cribs;  removal 
of  snags,  and  dredging  of  lock  entrances.  Navigation  has  been  practi- 
cally continuous  throughout  the  year. 

The  estimate  of  the  cost  of  operating  and  care,  etc.,  for  fiscal  year 
ending  June  30, 1893,  is  $56,139. 

(See  Appendix  G  G  2.) 

3.  Rough  BivcTj  Kentucky. — ^This  river  is  very  much  obstructed  by 
overhanging  trees  on  the  banks,  and  by  snags,  logs,  etc.,  in  the  bed  of 
the  river.  The  lower  8  miles  of  the  stream  are  affected  by  backwater 
from  the  Eumsey  dam  (No.  2),  on  Green  River,  but  above  this  the 
Btream  has  but  little  depth  at  low  water. 

The  project  for  the  improvement  adopted  in  1890  is  to  clear  the  river 
of  obstructions,  to  wit,  overhanging  trees  on  the  banks,  and  snags, 
logs,  and  stumps  in  the  bed  of  the  river,  and  to  locate  and  construct  a 
lock  and  dam  near  the  site  of  the  old  ones  to  carry  slackwater  to  Hart- 
ford. 

The  amount  of  money  expended  to  June  30, 1891,  was  (708.54,  and 
resulted  in  the  survey  for  the  site  of  lock,  dam,  and  lands,  preparing 
plans  for  the  lock,  dam,  etc.,  in  the  construction  of  a  quarter  boat  for 
working  party,  and  the  deadening  of  trees  and  removal  of  obstructions 
over  2J  miles  of  the  lower  river. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $5,123.50,  and  resulted  in  deadening  the  timber  on  the  banks  of 
the  river  to  Hai-tford,  and  clearing  the  bed  of  the  river  of  snags,  sunken 
timber,  and  logs  up  to  the  same  point. 

July  1,  1891,  balance  unexpended $24,291.46 

J  line  30,  1892,  amount  expended  during  fiscal  year 5, 123. 50 

July  1,  1892,  balance  unexpended 19,167.96 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiacal  year  ending  June  30,  1893 34, 167. 96 

Amount  (estimated)  required  for  completion  of  existing  project 65, 556. 06 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  6  3.) 

4.  Kentucky  River y  Kentucky. — The  condition  of  the  river  when  the 
United  States  assumed  charge  of  its  improvements  was  as  follows: 
The  five  locks  and  dams  with  their  approaches,  built  by  the  State  of 
Kentucky,  were  in  a  dilapidated  condition,  and  the  channel  was  much 
obstructed  by  snags  and  leaning  trees. 

The  project  for  the  improvement,  adopted  in  1879,  called  for  the  nec- 
essary repairs  to  the  five  locks  aod  dams  and  the  extension  of  slack- 
water  navigation  for  a  draft  of  6  feet,  by  the  construction  of  additional 
locks  and  dams  to  Beattyville,  a  distance  of  261  miles  from  the  mouth 
of  the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $1,196,183.41 
had  been  expended,  resulting  in  restoring  the  locks  and  dams  to  a  nav- 
igable condition,  clearing  the  channel  and  banks  of  obstructions,  and 
the  commencement  of  a  lock. 
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The  Ikmount  exx)ended  during  the  fiscal  year  ending  June  dO,  1892, 
was  $147,834.43,  and  resulted  in  the  building  of  Lock  and  Dam  No.  6, 
near  Oregon,  and  the  extension  of  slackwater  navigation  to  High 
Bridge,  a  distance  of  22  miles;  in  the  removal  of  the  Brooklyn  rocks 
from  Pool  Ko.  6,  and  the  completion  of  alow  dam  at  Beattyville,  to  give 
low- water  navigation  to  the  mouth  of  Middle  Fork,  the  nearest  point 
of  the  Kentucky  Union  Bailroad  to  Beattyville. 

Jaly  1, 1891,  balance  unexpended $151,816.59 

June  30,  1892,  amount  expended  during  fiscal  year 147,834.43 

July  1, 1892,  balance  unexpended 3,982.16 

July  1, 1892, outstanding  Dabilities 2,128.03 

July  1, 1892,  balance  available 1,854.13 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 151, 854. 13 

Amount  (estimated)  required  for  completion  of  existing  project 1, 524^  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  4.) 

5.  Operating  and  keeping  in  repair  locks  and  dams  on  Kentucky  River j 
Kentucky, — ^The  first  allotment  for  this  work  was  for  the  fiscal  year 
ending  June  30, 1885,  at  which  time  only  four  locks  could  be  operated; 
these  required  extensive  repairs  at  the  time,  and  the  dams  and  ap- 
proaches were  in  a  more  or  less  dilapidated  condition. 

The  amount  expended  to  June  30, 1891,  was  $335,766.89,  and  resulted 
in  reopening  Lock  No.  5  to  navigation,  and  placing  the  other  locks  and 
dams  in  a  serviceable  condition,  the  buildiTig  of  guide  walls  and  ai>- 
proaches,  the  construction  of  one  double  and  seven  single  lock  houses, 
and  in  grading,  paving,  and  draining  grounds  about  the  locks.  A  new 
dredge  boat,  of  the  Osgood  pattern,  and  two  dump  scows  have  been  con- 
structed, and  general  repairs  made  to  locks,  dams,  etc.,  and  in  addition 
the  river  has  been  kept  clear  of  snags. 

A  stone  abutment  to  Dam  Ko.  2  has  been  constructed  and  the  lock 
entrances  kept  clear  by  dredging. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $48,999.40,  and  resulted  in  general  repairs  to  locks  and  dams, 
removing  snags,  and  keeping  entrances  clear  by  dredging. 

The  estimate  of  the  cost  of  operating  and  care  for  the  fiscal  year  end- 
ing June  30, 1893,  is  $42,769.52. 

(See  Appendix  G  G  5.) 

6.  Licking  River ^  Kentucky^  between  Farmers  and  West  Liberty. — ^This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks,  and  lean- 
ing trees,  as  well  as  by  fish  dams  constructed  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provides 
for  removing  the  rocks,  snags,  and  bowlders  from  the  river  bed. 

The  amount  expended  to  June  30, 1891,  was  $4,468.86,  and  resulted 
in  the  removal  from  the  bed  of  the  river  of  a  large  number  of  rocks, 
isnags,  etc.,  that  obstructed  both  rafting  and  low-water  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892. 
was  $1,827.23  and  resulted  in  the  fiirther  improvement  of  rafting  and 
low-water  navigation  by  removal  of  obstructions  from  the  bed  and 
banks  of  the  rivei:. 
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July  1, 1891,  balance  unexpended $2,034.67 

June  20, 18d2,  amount  expended  daring  fiscal  year 1,827.23 

July  1, 1892,  balance  unexpended 207.44 

C  Amount  (eBtimated)  required  for  completion  of  existing  project 11, 680, 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  6.) 

7.  Big  Sandy  RiveVy  West  Virginia  and  Kentucky, — When  the  United 
States  commenced  improving  this  stream  it  and  its  forks  were  mnch 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  the  low- 
water  season  navigation  was  practically  suspended. 

The  present  project  was  adopted  in  1878,  and  provided  for  improving 
the  push-boat  and  rafting  facilities  of  the  river  and  forks  by  removing 
obstructions,  etc.  This  was  modified  in  1880  to  secure  slackwater  navi- 
gation by  the  construction  of  a  test  lock  and  dam  near  Louisa,  Ky. 

The  amount  expended  to  June  30, 1891,  was  $230,265.85,  and  resulted 
in  improving  low-water  navigation  by  the  removal  of  rocks,  snags, 
stumps,  and  logs  from  the  channel  and  leaning  trees  from  the  banks  of 
the  river,  and  in  the  construction  of  a  lock  complete,  near  Louisa,  to- 
gether with  the  abutment  for  a  dam.  Also,  in  the  construction  of  about 
80  feet  of  a  permanent  dam  and  the  purchase  of  timber  for  the  comple- 
tion of  same,  filling  in  behind  abutment,  and  deepening  approaches  to 
lock. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $13,626.28,  and  resulted  in  taking  care  of  Government  property, 
surveys,  discharge  measurements,  and  investigations  with  regard  to 
the  construction  of  a  needle  dam  to  take  the  place  of  the  fixed  dam 
formerly  projected. 

.Inly  1, 1891,  balance  unexpended $29,734.15 

.Jane  30,  1892,  amount  expended  during  fiscal  year 13, 626. 28 

July  ly  1892,  balance  unexpended 16, 107.87 

July  1, 1892,  outstanding  liabiUties 764.73 

July  1, 1892,  balance  available 15,343.14 

Amount  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 65, 343. 14 

(  Amount  (estimated)  required  for  completion  of  existing  project 28, 029. 25 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  G  G  7.) 

8.  Levisa  Fork  of  Biff  Sandy  River^  Kentucky, — This  stream  was 
originally  much  obstructed  by  rocks,  snags,  logs,  and  overhanging 
trees.  Its  improvement  has  been  in  progress  since  work  on  the  Big 
Sandy  was  commenced  under  the  project  for  the  improvement  of  that 
stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  trom  the  river  and  overhanging  trees 
on  the  banks. 

The  amount  expended  to  June  30,  1891,  was  $10,598.24,  and  resulted 
in  the  material  improvement  of  navigtition;  push  boats  at  low  water 
and  rafting  and  light  draft  steamboat  navigation  at  moderate  stages. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
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was  $1,131.90,  and  resulted  in  the  removal  of  snags,  rocks,  logs,  and 
stumps  from  the  river  bed. 

July  1,  1891,  balance  unexpended $1,151.76 

June  30,  1892j  amount  expended  during  fiscal  year 1, 131. 90 

July  1, 1892,  balance  unexpended 19.86 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

Amount  available  for  fiscal  year  ending  June  SO,  1893 2^519.86 

(See  Appendix  G  G  8.) 

9.  Tug  Fork  of  Big  Sandy  River j  West  Virginia  and  Kentucky, — ^This 
stream  was  originally  much  obstructed  by  rocks,  snags,  logs,  and  over- 
hanging trees.  Its  improvement  has  been  in  progress  since  work  on 
the  Big  Sandy  was  commenced  on  the  project  for  the  improvement  of 
that  stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  from  the  river  and  overhanging  trees 
on  the  banks. 

The  amount  expended  to  June  30, 1891,  was  $19,328.33,  and  has  re- 
sulted in  the  material  improvement  of  navigation;  push  boats  at  low 
water  and  rafting  and  light-draft  steamboat  navigation  at  moderate 
stages. 

The  improvement  has  been  carried  to  a  point  100  miles  above  Louisa. 

The  amount  expended  to  June  30, 1892,  was  $1,270.33,  and  resulted 
in  the  general  improvement  of  the  lower  portion  of  the  river.  Theupper 
22  miles,  improved,  has  been  very  much  obstructed  in  recent  years  by 
the  construction  of  the  Norfolk  and  Western  Bailroad,  ro(;ks,  stumps, 
and  trees  having  been  blasted  and  thrown  into  the  stream  in  preparing 
the  road  bed  for  that  road. 

July  1, 1891,  balance  unexpended $1,421.67 

June  30, 189^,  amount  expended  during  fiscal  year 1,270.33 

July  1,  1892,  balance  unexpended 151.34 

July  1,1892,  outstanding  liabilities 40.55 

July  1, 1892,  balance  available 110.79 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 610.79 

(See  Appendix  G  G  9.) 

10.  Ouyandotte  Riverj  West  Virginia. — ^This  stream  was  originally 
much  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
and  milldams  owned  by  private  parties,  which  required  removal. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provided 
for  the  removal  of  existing  obstructions,  natural  and  artificial,  so  as  to 
form  a  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  five 
months  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 
from  the  Ohio. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $15,103  had 
been  expended,  resulting  in  the  partial  improvement  of  the  river  for  a 
distance  of  119  miles,  removing  snags,  logs,  etc.,  from  the  channel,  and 
cutting  passage  ways  through  old  dams. 

During  the  fiscal  year  ending  June  30, 1892,  $1,303.30  was  expended, 
and  resisted  in  the  general  improvement  of  the  stream  for  rafting  pur- 
IK)se8  from  Big  Huff  Greek  to  Barboursville. 
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Jnly  1.1891,  balance  unexpended $1,397.00 

Jone  ^,  1892,amoant  expended  during  fiBcal  year 1,303.30 

Jnly  1, 1892,  balance  unexpended 93.70 

July  1, 1892,  ontMtanding  liabilities .26 

July  1, 1892,  balance  available 93.45 

Amount  appropriated  by  act  approved  Jnly  13,1892 2,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1893 2,093.45 

(See  Appendix  G  G  10.) 

11.  Little  Ka/natoha  RiveVy  West  Virginia. — ^This  river,  at  the  time 
improvements  were  commenced  by  the  United  States,  was  much  ob- 
Bti  acted  by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  con- 
trolled by  the  Little  Kanawha  Navigation  Company. 

The  originsJ  project,  adopted  in  1876,  was  for  the  removal  of  Beaver 
and  Nailor  Bend  rocks,  and  for  cleaning  out  snags  and  fallen  trees. 
This  was  modified  in  1880  by  the  adoption  of  an  additional  project  for 
the  construction  of  a  lock  and  dam  2  miles  above  Burning  Springs, 
W.  Va. 

Up  to  June  30, 1891,  $183,859.71  had  been  expended,  resulting  in 
placing  the  upper  part  of  the  river  in  a  fair  rafting  condition,  and  so 
that  during  moderate  stages  light-draft  steamboats  could  run  as  far  as 
Grautsville.  The  masonry  of  the  lock  was  completed,  a  lock  house 
built,  and  the  abutment  and  65  feet  of  the  dam  put  in.  The  space  be- 
hind the  land  wall  of  the  lock  was  filled  in. 

During  the  fiscal  year  ending  June  30, 1892,  $23,805.89  was  expended, 
and  residted  in  the  completion  of  the  dam,  except  backing,  cons^ucting 
the  gates,  and  putting  them  and  valves  and  operating  machinery  in 
place. 

The  area  behind  the  land  wall  was  partly  paved,  and  cribs  at  upper 
Old  lower  ends  of  land  wall  partially  constructed. 

uly  1,1891,  balance  unexpended $27,315.29 

■ne  30,  1892,  amount  expended  during  fiscal  year 23,805.89 

Uj  1,  1892,  balance  unexpended ^ 3,509.40 

Oyl,  1892,  outstanding  liabiUtiee 986.05 

|y  1, 1892, balance  available 2,523.35 

!Bee  Appendix  G  G  11.) 

\d.  Operating  and  Iceeping  in  repair  the  lock  and  dam  on  Little  Kana^ 

%  Eivery  West  Virginia. — The  lock  was  open  to  navigation  Decem- 

.2, 1891,  and  has  been  operated  continuously,  with  the  exception  of 

k>rt  time  in  June,  when  it  was  closed  temi)orarily  for  repairs. 

ke  amount  expended  for  the  fiscal  year  ending  June  30,  1892,  was 

y65y  in  operating  the  lock  and  making  gener^  repairs  to  lock  and 

\  etc. 

B  estimate  of  the  cost  of  operating  and  care  for  the  fiscal  year  end- 
jane  30, 1893,  is  $5,220. 

9  Appendix  G  G  12.) 

JSuckhannon  Riverj  West  Virginia. — This  stream  was  originally 
jtructed  by  rocks  and  log  jams  that  timber  could  be  floated  out 
It  a  12-foot  rise. 

S reject  for  its  improvement,  adopted  in  1884,  provides  for  the 
n  of  drafting  channel  24^  miles  long,  with  a  minimnm  width  of 
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The  amount  expended  to  Jane  30, 1891,  was  $4,472.60,  and  resnited 
in  clearing  out  some  of  the  worst  rocks  and  log  jams. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  $1,010.18,  and  resulted  in  the  removal  of  3,510  cubic  yards  of  rock, 
136  trees,  and  25  logs. 

July  1, 1891,  balance  unexpended $1,027.40 

June  30,  18^,  amount  expended  during  fiscal  year 1, 010. 18 

July  1, 1892,  balance  unexpended 17.22 

(See  Appendix  O  O  13.) 


LAKE   HARBORS   AND    RIVERS. 
IMPROYEMENT  OF  HARBORS  ON  LAKE  SUPERIOR. 

Officer  in  charge,  Gapt.  W.  L.  Fisk,  Corps  of  Engineers;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Harbor  at  OrandMarais^  Minnesota. — This  small  natural  basin  was 
not  originally  of  sufficient  depth  nor  was  it  adequately  sheltered  either 
for  commercial  purx)oses  or  for  use  as  a  harbor  of  refuge;  the  approved 
project  of  1879  therefore  proposed  two  breakwater  piers  each  350  feet 
long  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long 
from  the  east  x)oint,  and  the  dredging  to  a  depth  of  at  least  16  feet 
of  an  anchorage  area  of  about  26  acres  at  a  total  estimated  cost  of 
$139,669.40.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
there  had  been  expended  on  this  work  $94,461.15;  with  this  sum  350 
feet  of  the  east  pier  had  been  completed  and  the  16-foot  anchorage  area 
increased  to  15.1  acres. 

During  the  fiscal  year  ending  June  30, 1892,  there  was  exi>ended 
$21,455.89,  all  for  dredging,  and  the  16-foot  anchorage  area  is  now  21.5 
acres  in  extent. 

July  1, 1891,  halance  unexpended $22, 922. 18 

June  30, 1892,  amount  expended  during  fiscal  year 21, 455. 89 

July  1,  1892,  balance  unexpended 1^466.29 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 


1 


Amount  available  for  fiscal  year  June  SO,  1893 11,466.29 

Amount  (estimated)  required  for  completion  of  existing  project 12, 319. 40 

Submitted  in  compliance  with  requirements  of  sections  2  of  jriver  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

^.  Harbor  at  Agate  Bay^  Minnesota. — ^This  is  a  shipping  port  for  iron 
ore,  and  when  the  breakwater  piers  are  bnilt  will  form  a  harbor  of 
re^ge.    It  is  27  miles  east  of  Duluth. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1887, 
and  contemplates  the  erection  of  two  piers  projecting  from  the  head- 
lands of  the  bay  and  inclosing  about  109  acres  of  water  area.  The 
eastern  pier  is  to  be  l,0i>0  feet  long  and  the  western  one  900  feet 
Work  npon  the  east  pier  was  commenced  in  1887  and  at  the  close  of 
work  in  November  last  750  feet  of  it  had  been  built. 

The  beneficial  effects  of  the  work  done  are  greater  than  were  antid- 
^**«  ♦ranquillity  of  the  harbor  has  been  greatly  augmented,  and 

-^HflTAd  to  put  to  sea  durinc:  storms,  but  can  And 
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Amount  expended  to  June  30,  ISOl,  $36,255.79;  amount  expended 
during  fiscal  year  ending  June  30,  1892,  $25,128.80. 

July  1,  1891,  balance  nnexpended $26,244.21 

•Tune  20, 1892,  amoant  expended  dnring  fiscal  year 25,128.80 

July  1,  1892,  balance  unexpended 1,115.41 

Junount  appropriated  by  act  approved  July  13, 1892 30,000.00 

Amonnt  avaUable  for  fiscal  year  ending  June  30, 1893 31, 115. 41 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 151, 708. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  2.) 

3.  Harbor  at  Duluth,  Minnesota. — The  original  project  for  the  im- 
provement of  the  harbor,  adopted  in  1871*,  consisted  of  a  breakwater  in 
Xake  Superior,  outside  of  Minnesota  Point,  in  continuation  of  one 
sdresdj  commenced  by  the  Korthem  Pacific  Railroad  Company.  This 
l>reakwater  was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873 
C/ongress  provided  for  maintaining  the  canal  through  Minnesota  Point, 
^which  had  been  constructed  by  the  city  of  Duluth,  and  for  dredging 
ehannels  in  Superior  Bay  to  the  Duluth  docks. 

Work  under  this  prqject  was  continued  until  1881,  at  which  time  the 
piers  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 
l>asiD  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
Superior  Bay  from  Duluth  to  deep  water  at  Connor  Point.  The  amount 
expended  under  this  project  was  $270,651.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  and 
1888,  the  object  being  to  preserve  the  piers  bordering  the  canal,  dredg- 
ing an  inner  harbor  to  accommodate  vessels  drawing  16  feet  of  water, 
a  channel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  a  chan- 
nel east  of  Bice  Point  200  feet  wide  and  17  feet  deep,  and  a  channel 
along  the  north  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

The  total  amount  expended  on  the  harbor  to  June  30,  1891,  is 
$590,732.98,  of  which  $270,651.81  was  expended  prior  to  the  adoption 
of  the  present  project;  the  amount  expended  under  the  present  project 
to  the  same  date  is  $320,081.17.  The  work  has  resulted  in  increasing 
the  dredged  area  of  the  harbor  basin  to  about  104  acres,  exclusive  of 
private  dredging,  removing  shoals  from  area  previously  dredged,  giv- 
ing the  whole  (kedged  basin  a  minimum  depth  of  16  feet,  deepening 
the  Blast  Furnace  Channel  to  a  like  depth,  maintaining  the  canal  piers, 
and  commencement  of  channels  east  of  Bice  Point  and  on  north  shore 
of  St.  Louis  Bay.  The  Blast  Furnace  Channel  was  abandoned  upon 
the  establishment  of  the  new  dock  lines. 

Work  during  the  past  year  consisted  in  enlarging  the  new  channel 
on  the  north  side  of  St.  Louis  Bay.  The  season's  work  gave  this  chan- 
nel a  width  of  about  100  feet  between  15-foot  curves.  The  amount  of 
material  dredged  was  295,177.3  cubic  yards. 

The  canal  piers  are  in  a  poor  condition,  and  the  entire  work  needs  to 
be  replaced  with  an  improved  and  permanent  structure. 

The  harbor  basin  and  connecting  channels  will  eventually  require 
deepening  to  22  feet.  The  channels  recently  commenced  should  be 
completed  at  an  early  date,  both  for  the  accommodation  of  commerce 
and  as  a  matter  of  economy.  The  ruling  depths  in  the  portions  of  the 
harbor  dredged  by  the  United  States 
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In  canal 17 

In  the  inner  basin  or  harbor 16 

In  channel  on  north  shore  of  St.  Louis  Bay  for  a  distance  of  about  12^900  feet . .  16 

In  new  channel  east  of  Bice  Point 16 

July  1, 1891,  balance  unexpended $62,833.73 

June  30, 18S^,  amount  expended  during  fiscal  year 45,822.98 

July  1, 1892,  balance  unexpended 17,010.75 

July  1,  1892,  outstanding  liabilities $62.23 

July  1, 1892,  amount  covered  by  uncompleted  contracts 10, 240. 00 

10,302.23 

July  1, 1892,  balance  available.... 6,708.52 

Amount  appropriated  by  act  approved  July  13, 1892 125,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 131, 708.52 

C  Amount  (estimated)  required  for  completion  of  existing  project 122, 026. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  3.) 

4.  Harbor  (U  Superior  Bay  and  St.  Louis  Bayy  Wisconsin. — Orig- 
inally the  natural  entry  to  Superior  Bay  was  obstructed  with  shifting 
bars  having  at  most  but  9  feet  depth  of  water  over  them.  The  citizens 
of  Superior  attempted  to  remedy  this  by  constructing  piers  to  confine 
the  outflowing  waters  of  the  bay,  and  this  work  was  taken  up  by  the 
United  States  in  1867,  and  has  successfully  maintained  since  then  a 
ruling  depth  of  16  feet  between  the  piers. 

The  piers  are  350  feet  apart,  aud  a  good  deal  of  dredging  has 
been  necessary  to  obtain  the  required  depth  between  them  and  the 
channels  leading  to  Connor  Point  and  the  Quebec  Dock  and  a  new 
connecting  channel  in  St.  Louis  Bay.  The  original  project  of  1867  has, 
therefore,  been  modified  from  time  to  time  to  meet  the  needs  of  the 
rapidly  increasing  capacity  of  the  vessels  visiting  this  port,  the  last 
modification  being  made  by  act  of  Congress  approved  August  5,  1886, 
which  added  improvement  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project  with  modifications  there  had 
been  expend^  to  June  30, 1891,  the  sum  of  $182,455.43. 

Opei^ations  during  the  past  year  have  consisted  in  widening  and 
straightening  the  channel  leading  from  the  entry  to  Connor  Point, 
widening  the  West  Superior  Channel  in  St.  Louis  Bay  in  the  vicinity 
of  Connor  Point  and  the  Northern  Pacific  Eailroad  Bridge,  and  extend- 
ing it  about  2,500  feet  towards  the  natural  deep  water  at  Grassy 
Point 

The  entry  piers  need  extensive  repairs,  particularly  the  sux>erstruo- 
tare.    The  entry  and  dredged  channels  have  frill  16  feet  depth. 

Jnly  1, 1891,  balance  unexpended $71,674.66 

Jnne  w,  1882,  amount  expended  during  fiscal  year 50,131.71 

July  1, 1892, balance  unexpended 21,542.94 

Amount  appropriated  by  act  approved  July  13, 1892 70, 000.00 

Amount  available  for  flsoal  year  ending  June  30, 1893 91, 542. 94 

(  AmoTint  (estimated)  required  for  completion  of  existing  project 156^736.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  4.) 
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5.  Minnesota  Faint  at  Superior ,  Wisconsin. — The  object  of  this  work 
is  to  protect  the  channel  from  the  old  entrance  to  Superior  Bay  from 
drifting  sand  and  to  prevent  the  lake  from  cutting  through  Minnesota 
Point  into  the  bay  at  a  low  place  known  as  "  The  Opening.'^ 

The  project  approved  October  23,  1890,  was  for  a  double  post  and 
board  fence  of  a  total  length  of  1,216  feet  filled  in  with  brush  and  stone 
to  c;ateh  the  sand. 

The  fence  was  completed  May  27, 1891,  and  is  accomplishing  the 
purpose  for  which  it  was  built. 

Jul  J  1, 1891,  balance  anexpended $368.41 

June  30^  lS92f  amount  expended  during  fiscal  year 322.49 

July  1,  1892;  balance  unexpended 45.92 

(See  Appendix  H  H  5.) 

6.  Harbor  at  Ashland^liVisconsin. — Ashland  Harbor  is  locat-ed  at  the 
head  of  Chequamegon  Bay,  and  originally  had  no  jirotection  from  the 
waves  which  rolled  into  the  bay  or  from  the  waves  generated  within 
the  bay  itself  by  storms. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater,  8,000  feet  long,  northeast  of  the  town,  and  for  dredging  a 
channel  in  front  of  the  wharves  of  the  city  to  accommodate  vessels 
drawing  16  feet  of  water.  During  the  season  of  1889  a  portion  of  the 
breakwater  4,650  feet  in  length  was  completed,  but  a  severe  storm  in 
November  the  same  year  destroyed  the  outer  60  feet  and  the  slab  fill- 
ing settled  in  some  places.  During  last  year  1,080  feet  was  added  to 
the  breakwater,  making  its  present  length  5,680  feet,  the  breach  in 
Chequamegon  Point  was  closed  with  a  brush  and  stone  dike,  and  the 
old  part  of  the  breakwater  repaired. 

Ko  dredging  has  yet  been  done. 

The  amount  expended  during  the  year  was  $59,400.87. 

The  total  amount  exx>ended  under  approved  project  to  June  30, 1891, 
was  77,737.80. 

The  breakwater,  though  of  insufficient  length  to  give  full  protection 
to  all  the  wharves  of  the  city,  has  nevertheless  had  a  marked  influence 
in  improving  the  tranquillity  of  the  harbor. 

July  1,  1891,  balance  unexpended $64,762.20 

June  30,  1S&2,  amount  expended  during  fiscal  year 59, 400. 87 

July  1,  1892,  balance  unexpended 5, 361. 33 

Amount  appropriated  by  act  approved  July  13,  1892 45, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 361. 33 

Amount  (estimated)  required  for  coinpletiou  of  existing  project 142, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  6.) 

7.  Harbor  at  Ontonagon,  Michigan. — ^The  entrance  to  Ontonagon 
Biver,  which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which 
time  the  project  for  securing  12  feet  depth  by  building  parallel  piers 
on  either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers,  was  adopted. 

The  west  pier  has  reac;hed  a  length  of  2,675  feet,  and  is  very  nearly 
out  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has 
advanced  in  the  mean  time,  owing  to  the  very  considerable  volume  of 
sand  carried  into  the  lake  by  the  river,  and  iunce  it  appears  probable 
that  the  advance  of  the  bar  will  keep  pace  with  the  extenaioTi  ot  \3ckft 
piersy  unless  a  very  considerable  extension  is  made  at  once)  a  con&idLes* 
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ation  scarcely  to  be  expected,  it  does  not  appear  that  economic  consid- 
erations would  jastify  any  ftirther  extension  of  the  piers  at  present. 
The  east  pier  is  2,315  feet  in  length. 

For  a  time  it  seems  that  better  results  will  be  secured  after  the  piers 
ore  put  in  repair  and  the  superstructures  to  outer  cribs  of  west  pier  are 
finished  by  (h'edging  across  the  bar  after  each  spring  freshet. 

The  channel  between  the  piers  has  kept  a  depth  of  over  12  feet;  a 
dredged  channel  through  the  bar  and  the  remaining  150  feet  of  super- 
structure on  the  west  pier  were  completed  last  season. 

At  the  close  of  work  the  channel  was  left  with  16  feet  of  water  in  it, 
but  it  is  presumed  the  river  will  at  least  partially  fill  this  up  during 
this  season's  freshets. 

The  amount  expended  during  the  fiscal  year  just  closed  was  $9,585.39. 

The  total  cost  of  the  improvement  to  June  30, 1891,  was  $302,730.76. 

July  ly  1891, balance  unexpended $11,042.31 

June  30, 1892,  amount  expended  during  fiscal  year 9, 585. 39 

July  1, 1892,  balance  unexpended 1, 456. 92 

Amount  appropriated  by  act  approved  July  13, 1892 20,  GOO.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 21, 456. 92 

Amount  (estimated)  required  for  completion  of  existing  project 35, 670. 00 

Submitted  in  compliance  -with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  7.) 

8.  EagU  Rarbory  Michigan. — ^Previous  to  the  improvement  of  Eagle 
Harbor  the  entrance  was  obstructed  by  a  rocky  reef,  with  8^  feet  of 
water  over  the  shoalest  part. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866 
and  modified  in  18G8, 1874,  and  1878.  The  plan  as  finally  carried  out  con- 
sisted in  blasting  and  dredging  through  the  rocky  ledge  a  channel  130 
feet  wide  and  14  feet  deep,  and  marking  it  with  two  guiding  cribs,  one 
on  each  side  of  the  channel,  and  the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  was  $94,713.67,  and  has  resulted  in  carrying  out  the  above  proj- 
ect, the  work  having  been  completed  in  1879,  and  meeting  the  present 
demands  of  commerce. 

Ko  appropriation  is  asked  for  this  harbor,  as  the  funds  available  will 
probably  be  sufficient  to  keep  the  work  in  good  order  for  several  years 
longer. 

July  1, 1891,  balance  unexpended $2,486.33 

June  30, 1892,  amount  expended  during  fiscal  year 200.00 

July  1, 1892, balance  unexpended 2,286.33 

(See  Appendix  H  H  8.) 

P.  Harbor  at  Marquette^  Michigan. — Originally  this  harbor  afforded 
no  protection  to  vessels  from  easterly  or  northeasterly  storms,  and  in 
1860  a  project  was  approved  for  the  construction  of  a  breakwater  com- 
posed of  cribs  filled  with  rock,  and  projecting  Irom  the  shore  into  the 
bay  a  distance  of  2,000  feet.  This  pier  was  finished  practically  as  pro- 
jected in  1875,  but  since  its  commencement  extensive  repairs  have  been 
made  to  the  superstructure. 

As. the  timber  composing  the  superstructure  has  been  in  place  far 
longer  than  supposed  probable,  it  is  essential  that  it  be  replaced  by 
more  durable  material.  A  project  for  a  concrete  superstructure  was 
approved  in  February,  1800.    Its  estimated  cost  is  $232,936.71. 
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In  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  the  extension  of  the  breakwater.  There  was  finished  60  feet  of  crib 
work  and  180  feet  of  riprap  foundation.  The  contract  in  progress  at 
date  of  last  annual  report  extended  the  breakwater  240  feet,  leaving 
700  feet  to  be  built  to  complete  it. 

The  breakwater  in  its  present  condition  gives  much  protection  to  the 
harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $29,798.60. 

The  total  cost  of  the  work  to  June  30, 1891,  was  $349,770.68. 

July  If  1891,  balance  nnezpended $44,459.42 

June  30, 18^y  amoimt  expended  doling  fiscal  year 29,798.60 

Jnly  1, 1892,  balance  nnexpended 14,660.82 

Jnly  1, 1892,  ontetanding  liabilities 100.00 

Jnly  1, 1892,  balance  available 14,560.82 

Amount  appropriated  by  act  approved  Jnly  13, 1892 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 94, 560. 82 

C  Amount  (estimated)  required  for  completion  of  existing  project 275, 736. 71 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867.  , 

(See  Appendix  H  H  9.) 

10.  Harbor  of  refuge  at  Orand  Marais,  Michigan, — Originally  the 
entrance  to  this  harbor  was  obstructed  by  a  barj  having  but  about  6 
feet  depth  of  water  upon  it.  The  project  tor  its  improvement,  adopted 
in  1881,  has  for  its  object  a  deep  and  safe  channel  into  the  harbor,  mak- 
ing it  a  harbor  of  refiige.  This  object  is  to  be  attained  by  building 
parallel  piers  projecting  into  the  lake,  and  dredging  out  a  channel  be- 
tween them,  connecting  the  deep  water  of  the  lake  with  that  of  t^e 
harbor. 

The  proi)osed  length  of  each  pier  was  1,800  feet.  The  west  pier  has 
now  reached  a  length  1^406  feet,  and  the  east  pier  853  feet. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers,  but  had  shoaled  until  it  had  but  Hom  7  to  9  feet  depth,  when 
work  begun  last  season. 

The  total  amount  expended  under  approved  project  to  June  30, 1891, 
was  $180,880.80. 

The  amount  expended  during  the  year  ending  June  30, 1892,  was 
$46,727.26. 

The  outer  ends  of  the  canal  piers  were  repaired,  new  shore  ends  and 
^urs  put  in,  the  old  shore  ends  remodeled,  and  a  channel  175  feet  wide 
and  17  feet  deep  dredged  through  between  the  piers. 

July  1.  1891,  balance  UD expended $50,369.20 

June  30, 1892,  amount  expended  during  fiHcal  year 45, 727. 26 

July  1,  1892,  balance  unexpended 4,  e-ll.  94 

July  1,  1892,  outstanding  liabilities 19.20 

July  1,  1892,  balance  available 4,622.74 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 34, 622. 74 

i  Amount  (estimated)  reqmre<l  for  completion  of  existing  project 188, 750. 00 

<  Submitted  in  compliance  with  reqiureuients  of  sections  2  of  river 
(     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  10.) 
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EXAMINATION  AND  SURVEY,  MADE  IN  COMPMANOE  WITH  PROVISIONS 
OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

Tlie  required  preliminary  examiuation  of  the  8t.  Louis  JBtrer,  lftnn«- 
8ota.f  from  Grassy  Point,  in  St,  Louis  Bay,  to  Fond  du  Lae,  or  the  State 
line  between  Minnesota  and  Wisconsin,  was  made  by  the  local  engineer 
in  charge,  Maj.  James  B.  Quinn.  Corps  of  Engineers,  and  report  thereon 
submitted  through  Col.  O.  M.  roe.  Corps  of  Engineers,  Division  Engi- 
neer, Northwest  Division.  It  is  tue  opinion  of  Slaj.  Quinn,  and  of  the 
division  engineer,  based  ux)on  the  facts  and  reasons  given,  that  this 
locality  is  worthy  of  improvement.  This  opinion  being  concurred  in  by 
me,  Maj.  Quinn  was  charged  with  its  survey,  which  has  been  com- 
pleted and  report  thereon  submitted  by  Capt.  Fisk.  The  improvement 
proposed  contemplates  forming  a  channel,  by  dredging  where  neces- 
sary, 100  feet  wide  at  bottom  and  16  feet  deep  up  to  Fond  du  Lac,  at  an 
estimated  cost  of  $113,000.  The  reports  were  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  Ko.  58,  Fifty-second  Congress^  first  ses- 
sion.   (See  also  Appendix  H  H  11.) 

IMPROVEMENT  OF  PORTAGE  LAKE  AND  LAKE  SUPERIOR  CANALS, 
ACROSS  KEWEENAW  POINT,  MICHIGAN,  OF  HARBORS  ON  WESTERN 
SHORE  OF  LAKE  MICHIGAN  NORTH  OP  CHICAGO,  ILLINOIS,  AND  OP 
FOX  AND  MENOMINEE  RIVERS,  WISCONSIN. 

Officers  in  charge,  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers,  to 
January  20, 1892,  and  Maj.  James  F.  Gregory,  Corps  of  Engineers,  since 
that  date,  with  Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  under  their 
immediate  orders;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engi- 
neers. 

1,  Portage  Lake  and  Lake  Superior  Canals,  across  Keweenaw  Point, 
Michigan, — In  accordance  with  the  provisions  of  the  river  and  harbor 
act  of  September  19, 1890,  the  United  States  purchased  and  assumed 
the  charge  and  care  of  these  canals  on  August  3, 1891. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  revetments, 
dredged  cuts  and  channel- ways,  lights  and  buoys.  There  are  no  locks. 
When  the  United  States  assumed  charge  the  piers  and  revetments 
were  (and  are  now)  in  a  dilapidated  condition,  bars  had  formed  at  the 
harbor  entrances,  and  many  places  in  the  channel-ways  had  shoals  by 
deposition  of  materiaL 

As  the  water  way  is  intended  for  the  use  of  all  vessels  that  navigate 
Lake  Superior,  and  is  actually  used  by  a  large  proportion  of  them,  it  is 
necessary  that  the  depth  and  width  of  the  channels  shall  at  least  be  equal 
to  that  of  the  St.  Marys  Falls  Canal,  which  now  limits  the  maximum 
draft  and  dimensions  of  the  largest  vessels  which  run  to  Lake  Superior. 

In  the  act  of  Congress  before  referred  to,  for  the  purpose  of  preserv- 
ing and  continuing  the  use  and  navigation  of  said  canals,  $10,000  <<for 
each  of  the  present  and  the  next  fiscal  year  "  was  appropriated. 

As  the  United  States  did  not  acquire  title  and  assume  chai-ge  of  the 
canals  until  August,  1891,  the  former  amount  reverted  to  the  Treasury. 
Therefore  only  $10,000  has  been  available  to  the  close  of  the  fiscal  yeas 
ending  June  30, 1892.  Of  this  amount  $9,833.65  was  expended  in  dredg- 
ing between  and  outside  of  the  piers  at  the  Lake  Superior  entrance  last 
summer  and  this  spring,  removing  20,684  cubic  yards  of  materiaL 
Soundings  and  examinations  were  made  all  along  the  water  way;  a 
break  in  the  west  pier.  Lake  Superior,  was  repaired,  and  tlie  canals 
cared  for  and  preserved  as  well  as  the  limited  amount  of  funds  avail* 
able  would  allow. 
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Harbor  lines  in  Portage  Ldkej  Houghton  County,  Michigan. — ^For 
about  7  miles  of  Portage  Lake,  in  the  vicinity  of  Houghton  and  Han- 
cock, harbor  lines  were  recommended  by  a  Board  of  Engineers  and  ap- 
proved by  the  War  Department  January  6, 1891.  For  tins  purpose  and 
for  purposes  connected  with  them,  the  sum  of  $5,128.70  was  made  avail- 
able by  the  river  and  harbor  act  of  September  19, 1890, 

Up  to  the  end  of  the  fiscal  year  ending  June  30,  1892,  $2,817.78  has 
been  expended  in  making  surveys  and  examinations  and  in  contingen- 
cies connected  with  the  harbor  lines. 

Portage  Lake  and  Lake  Superior  Canals,  aorose  Keweenaw  Point, 

Amount  appropriated  by  act  of  September  19,  1890 $10, 000. 00 

June  30,  1892,  amount  expended  during  fiscal  year ,  9,833.65 

July  1,  1892,  balance  unexpended 166.35 

July  1,  1892,  outstanding  liabilities 166.35 

Amount  appropriated  by  act  approved  July  13, 1892 $50, 000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 245, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Harbor  lines  in  Portage  Lake, 

Amount  appropriated  by  act  of  September  19, 1890 $5,128.70 

June  30,  1892,  amount  expended  to  end  of  fiscal  year 2, 817. 78 

July  1,  1892,  balance  unexpended 2,810.92 

(See  Appendix  III.) 

2.  Manistique  Harbor j  Michigan, — ^The  natural  channel  of  entrance  to 
the  mouth  of  the  Manistique  Eiver  was  7  feet  deep.  By  private  enter- 
prise 3,000  feet  of  slab  piers  had  b^n  built  at  the  mouth  of  the  river, 
and  a  channel  dredged  to  10  feet  before  any  appropriation  had  been 
made  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Chicago 
Lumbering  Company,  increasing  the  depth  of  the  channel  to  12  feet  for 
a  width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  between  the  private  piers  of 
the  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
of  11,780  cubic  yards  at  a  cost  of  $2,989.21,  and  work  was  then  sus- 
X>ended  in  consequence  of  the  refusal  of  the  company  controUing  the 
harbor  to  rectify  their  pier  lines  when  rebuilding  the  same. 

Nothing  has  been  done  since  work  was  suspended  in  1881. 

Soundings  taken  in  May,  1892,  show  a  navigable  channel  between 
the  piers  with  a  depth  of  13  feet,  but  with  a  governing  depth  over  the 
bar  of  about  11  feet. 

July  1,  1891,  balance  unexpended $2,600.76 

June  30,  1892,  amount  expended  during  fiscal  year 31.36 

July  1,  1892,  balance  unexpended 2,669.40 

(See  Appendix  1 1  2.) 

5.  Cedar  River  Harbor ,  Michigan, — Previous  to  improvement  the 
mouth  of  Cedar  River  was  175  feet  wide  and  8  to  10  feet  deep,  with  a 
3-foot  bar  in  front. 

Improvements  had  been  made  by  private  parties  prior  to  the  com- 
mencement of  Government  work. 

The  project  of  impTovement  was  adopted  in  1883,  witti  a  moQa&QdJ&QU 
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in  the  direction  of  the  piers  in  1884,  the  object  being  to  afford  an  en- 
trance channel  of  navigable  width  and  14  feet  in  depth. 

Up  to  June  30, 1891,  there  had  been  expended  $27,781.93,  resulting 
in  the  construction  of  two  pile  piers  754  and  301  feet  long,  respectively, 
in  continuation  of  the  slab  docks  built  by  private  enterprise,  and  a 
channel  that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep,  and 
100  feet  wide  for  a  depth  of  11  feet.  ^ 

Soundings  taken  in  May,  1892,  showed  a  channel  20  feet  wide  and  12 
feet  deep;  also  a  channel  10  feet  deep  with  a  least  width  of  40  feet 
Dredging  by  private  enterprise  was  in  progress. 

Work  was  suspended  in  November,  1885,  and  has  not  been  resumed 
by  the  United  States  since  that  date.  It  is  reported  that  some  dredg- 
ing was  done  by  private  parties  in  1891  and  1892. 

July  1, 1891,  balance  unexpended $2,218.07 

June  30, 18SK2,  amount  expended  during  fiscal  year 76.00 

July  ly  1892,  balance  unexpended 2,142.07 

Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  3.) 

4,  Menominee  Harbor j  Michigan  and  Wisconsin. — Previous  to  the  im- 
provement of  this  harbor  the  depth  of  water  at  the  mouth  of  the 
Menominee  Eiver  was  about  4  feet,  and  the  river  was  navigable  for 
boats  of  that  draft  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1871 
and  modified  in  1874,  the  object  being  to  afford  a  channel  of  entrance  of 
navigable  width  and  not  less  than  14  feet  depth. 

The  amount  expended  up  to  June  30, 1891,  was  $208,776.54,  resulting 
in  the  construction  of  two  piers,  400  feet  apart,  the  north  pier  1,854  feet 
long  and  tbe  south  pier  2,710  feet  long,  with  a  dredged  channel  between, 
14  teet  deep  and  200  to  300  feet  wide. 

During  the  fiscal  year  ending  June  30,  1892,  $2,876.73  was  expended 
in  dredging,  which  resulted  in  the  formation  of  a  channel  3,000  feet 
long,  200  feet  wide,  and  16  feet  deep,  from  the  16-foot  contour  in  Green 
Bay  to  the  lower  end  of  the  channel  of  the  Menominee  River,  of  the 
same  depth  and  width. 

July  1, 1891,  balance  unexpended $3, 255. 06 

June  30, 18SK2,  amount  expended  during  fiscal  year 2,876.73 

July  1, 1892,  balance  unexpended 378.82 

C  Amount  (estimated)  required  for  repairs  to  piers 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  I  I  4.) 

5.  Menominee  River ^  Michigan  and  Wisconsin. — ^The  river  and  harbor 
act  of  September  19,  1890,  appropriated  $54,000  for  "  continuing  the 
improvement  up  the  river  from  termination  of  old  work"  and  the  orig- 
inal approved  project  was  for  dredging  a  channel  200  feet  wide  and  16 
feet  deep  from  Gi-een  Bay  up  the  Menominee  River  as  far  as  the  ftinds 
available  would  allow,  the  object  being  to  create  a  navigable  channel 
16  feet  deep  from  Green  Bay  to  N.  Ludington  Company's  miU,  a  dis- 
tance of  about  2  miles.  The  project  has  been  modified  by  reducing  the 
upper  2,600  linear  feet  to  a  width  of  100  feet. 

The  total  amount  expended  up  to  close  of  fiscal  year  ending  June  30, 
1891,  WM  $llfi72^2  in  dredging  26,058  cubic  yards  of  material.    The 
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cL^th  at  the  close  of  the  year  was  13  feet  through  a  narrow  and  intri- 
cate channel  from  the  harbor  piers  up  to  the  mill  above  mentioned. 

During  the  fiscal  year  ending  June  30, 1892,127,072.69  was  ei^pended 
in  dredging  and  the  work  is  still  in  progress. 

The  lower  section  of  6,550  feet  in  length  has  now  a  channel  200  feet 
wide  and  16  feet  deep.  The  middle  section,  2,750  feet  long,  has  been 
dredged  to  a  depth  of  16  feet  for  a  varying  width  of  90  to  170  feet. 
Upon  the  upx>er  section  of  2,400  feet  no  work  has  yet  been  done.  The 
channel  has  a  depth  of  from  1  to  13  feet. 

July  1,  1S91,  balance  unexpended $42,927.68 

June  ^,  1892,  amount  expended  dniing  fiacal  year 27,072.69 

July  1,  1892, balance  unexpended 15,854.99 

July  1,  1892,  outstanding  liabilitiea $884.39 

July  1,  1892,  amount  covered  by  uncompleted  contracts 8, 354. 05 

9,238.44 

July  1,1892,  balance  available 6,616.55 

Amount  appropriated  by  act  approved  July  13,  1892 20, 500. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 27,116.55 

(See  Appeudis:  1 1  6.) 

6,  Oconto  Harbor  J  Wisconsin. — In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  River  was  obstructed  by  a  bar  with  less 
than  2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construction 
oi  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  3J  feet. 

The  project  of  improvement,  adopted  in  1882,  proposes^to  secure  an 
8-foot  channel  from  Green  Bay  to  the  city  of  Oex)nto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,iXN>. 

The  total  amount  expended  up  to  June  30, 1891,  was  $65,034.87,  rer 
suiting  in  the  building  of  two  piers,  the  north  pier  1,603  feet,  and  the 
south  pier  2,151  feet  in  length,  the  latter  being  the  full  length  contem- 
plated by  the  approved  project,  and  in  the  removal  of  4^,356  cubic 
yards  of  materiaL  Owing  to  the  narrowness  of  the  dredged  channel 
and  the  soft  character  of  the  material  the  spring  freshets  have  a  tendency 
to  obliterate  the  dredging  of  the  previous  year. 

During  the  fiscal  year  ending  June  30, 1892,  the  north  pier,  which  was 
seriously  damaged  by  a  freshet  in  April^  1891,  was  repaired  by  driving 
a  line  of  piles  along  the  channel-face  for  a  length  of  750  feet,  3  feet 
apart  from  center  to  center,  and  secured  by  wales  and  binders. 

Soundings  taken  in  May,  1892,  show  the  governing  depth  to  be  about 
7^  feet  at  the  harbor  entrance  and  about  6^  feet  in  the  river  as  far  up 
as  Spies's  mill. 

July  I,  1891,  balance  unexpended $2,965. 13 

June  90,  1892,  amount  exx>ended  during  fiscal  year 2, 855.  '.'0 

July  1, 1892,  balance  unexpended 109. 2 ) 

Amouut  appropriated  by  act  approved  July  13, 1892 3, 000. 0  ^ 

Amount  available  for  flsoal  year  ending  June  30, 1893 3, 109. 2^ 

Amount  (estimated)  required  for  completion  of  existing  project 79, 000. 00 

SnbmittcMl  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  6.) 

7.  Fensaukee  Harbor ^  Wisconsin. — The  original  depth  of  water  at  tto 
BNG  92 ^20 
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montli  of  the  Pensankee  River  was  2  feet,  increased  by  private  ent^- 
prise  to  from  7  to  9  feet  for  a  width  of  30  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1883 
and  consisted  of  the  construction  of  a  single  slab  pier  2,500  feet  long, 
in  continuation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
channel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amount  expended  up  to  June  30, 1891,  was  $11,267.74,  re- 
sulting in  the  construction  of  1,300  feet  of  the  proposed  extension  of  the 
pier  and  the  dredging  of  5,698  cubic  yards  of  material,  making  a  channd 
25  feet  wide  and  10  feet  deep. 

About  600  linear  feet  of  the  west  end  of  the  pier,  damaged  by  fire  in 
September,  1891,  was  repaired  in  October  and  November,  1891. 

The  last  survey,  made  in  May,  1890,  showed  the  governing  depth  to 
be  2.8  feet. 

July  L 1891,  balance  unexpended $3,731.26 

June  30, 1892,  amount  expended  during  fiscal  year 2,595.90 

July  1, 1892,  balance  unexpended 1,135.86 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  117.) 

8.  Oreen  Bay  Harbor ^  Wisconsin. — ^Before  the  improvement  of  this 
harbor  was  begun  the  channel  between  the  month  of  the  Fox  Biver 
and  the  deep  water  in  Green  Bay  was  circoitoas  and  narrow,  with  but 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in  1866,  and  subsequently 
modified  so  as  to  provide  increased  depth  in  1872  and  1874,  the  object 
being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  deep,  and  3 
miles  long,  in  place  of  the  natural  channel,  with  a  revetted  cut  across 
Grassy  Island. 

There  was  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  $287,356.20,  resulting  in  a  dredged  channel  10,600  feet  long,  200 
feet  wide,  and  14  feet  deep,  except  where  occasional  shoals  reduceathe 
depth  to  13  feet,  and  in  tne  construction  of  1,325  linear  feet  of  revet- 
ment of  the  sides  of  a  cut  through  Grassy  Island. 

During  the  year  ending  June  30, 1892,  $6,395.75  was  expended  in 
dredging  to  complete  the  14-foot  channel  and  to  remove  deposited 
materials.  The  present  channel  is  200  feet  wide  and  14  feet  deep.  A 
modification  of  the  present  project  was  submitted  February  12, 1892, 
for  increasing  the  depth  to  16  feet  and  extending  the  channel  in  a 
direct  line  tlm)ugh  the  bar  that  projects  from  Sable  Point,  making  its 
total  length  about  16,500  feet. 

Jnly  1, 1891, balance  unexpended $10,224.80 

June  30, 1892,  amount  expended  daring  fiscal  year 6, 396.75 

July  1, 1892,  balance  unexpended 3,829.06 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28,829.06 


i  Amount  (estimated)  required  for  completion  of  existing  project 71, 915. 00 

<  Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


(See  Appendix  1 1 8.) 

9.  Harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Oanalj  Wisconsin,^^ 
Before  the  oonstruction  of  this  harbor  was  undertaken,  the  lake  Mich- 
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igan  entrance  to  the  Stnrgeon  Bay  and  Lake  Michigan  Ship  Canal  was 
eutrrely  unprotected  from  storms  ranging  from  northeast  to  southwest. 

The  project  of  constructiDg  a  harbor  of  refuge  at  this  x>oint  was 
adopted  in  1873,  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  the  lake  entrance  of  the  canal,  and  converg- 
ing so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an  area 
of  about  10  acres,  with  a  depth  of  at  least  16  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1891,  was 
$164,969.65,  resulting  in  the  completion  of  the  piers  as  projected,  and 
in  a  dredged  channel  nearly  16  feet  deep  at  the  entrance  and  14  feet  or 
more  thence  to  the  canal,  making  a  depth  of  14  feet  over  the  greater 
part  of  the  sheltered  area. 

During  the  fiscal  year  ending  June  30, 1892,  there  was  expended 
$1,803.75  in  repairs  to  piers  and  in  dredging,  which  resulted  in  a  chan- 
Dcl  16  feet  deep  and  120  feet  wide  from  the  16-foot  contour  in  hsike 
Michigan  to  the  canal  entrance. 

Soundings  taken  in  April,  1892,  show  that  the  governing  depth  has 
been  reduced  by  dexK)sits  of  material  to  about  12  feet. 

The  restoration  of  the  channel  to  a  depth  of  16  feet  was  begun  June 
21, 1892,  and  is  in  progress  at  the  close  of  the  fiscal  year. 

July  1,  1891,  balance  unexpended $3, 025. 36 

June  90,  1892,  amoont  expended  daring  fiscal  year 1,803.75 

Jnly  1, 1892,  balance  unexpended 1,221.60 

July  1,  1892,  outstanding  liabilities 100.00 

July  1,  1892,  balance  available 1,121.60 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 121. 60 


i 


Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  9.) 

10,  Ahnapee  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  Biver  was 
only  about  2  feet. 

The  project  of  improvement  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to'  the  18-foot  contour,  with  a  200- 
£6ot  entrance  between  the  pier  heads. 

The  total  amount  expended  up  to  June  30,  1891,  was  $161,208.66, 
resulting  in  the  C/Onstruction  of  two  piers,  the  north  one  1,102  feet 
long,  and  the  south  one  1,125  feet,  and  in  the  removal  of  29,876  cubic 
yards  of  rock,  and  107,638  cubic  yards  of  sand. 

During  the  fiscal  year  ending  June  30,  1892,  $4,032.14  has  been 
exjiended  in  placing  a  double  row  of  sheet  piling  along  352  feet  of  the 
north  pier  and  removing  662  cubic  yards  of  rock  and  28,205  cubic 
yards  of  sand  and  gravel  from  the  channel.  The  rock  was  used  for 
refilling  and  riprapping  the  piers. 

Soundings  made  in  October,  1891,  showed  a  depth  at  the  entrance  of 
16^  feet,  and  thence  to  the  west  end  of  the  piers  12  feet. 

The  Ahnapee  and  Western  Eailroad  to  connect  with  the  Green  Bay 
and  Western  Bailroad  is  expected  to  be  completed  and  in  operation 
thisseason* 
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Jnly  1,  1891,  balance  unexpended $4,726.84 

June  30,  1892,  amount  expended  during  fiscal  year 4, 082. 14 

Jnly  1, 1892,  balance  unexpended 694.70 

Amount  appropriated  by  act  approved  July  13,  1892 7, 000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7,694.70 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 10.) 

11.  Kewaunee  Harbor^  Wisconsin. — ^The  nataral  entrance  to  this  har- 
bor was  through  the  Kewaunee  Elver.  The  river  mouth  was  not  more 
than  20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point, 
and  was  obstructed  by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cut  a  channel  14  feet  deep  through  a  neck  of  land  between  the  river 
and  the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth,  and 
to  continue  this  channel  to  deep  water  in  the  lake  by  the  construction 
of  two  parallel  piers  200  feet  apart,  extending  from  each  side  of  the  cut 
lakeward  to  the  18-foot  contour. 

The  total  amount  expended  on  this  harbor  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1891,  was  $63,885.14,  in  addition  to  which 
the  local  harbor  commissioners  had  expended  $8,042.72.  At  that  time 
1,000  feet  of  the  north  pier  and  1,075  feet  of  the  south  pier  had  been 
constructed,  and  there  was  a  channel  120  feet  wide  and  14  feet  deep. 

During  the  fiscal  year  ending  June  30, 1892,  $10,736.79  was  expended 
in  extending  both  piers,  the  north  pier  being  now  1,250  feet  long  and 
the  south  pier  1,125  feet  long.  This  work  was  completed  September 
17, 1891. 

Soundings  taken  in  April,  1892,  show  the  governing  depth  in  entrance 
channel  to  be  about  llj  feet. 

The  completion  in  October,  1891,  of  a  railroad  between  Kewaunee  and 
Green  Bay,  forming  with  existing  railroads  and  a  line  of  steamers  ply- 
ing across  Lake  Michigan  between  Kewaunee  and  Frankfort,  Mich.,  a 
through  route  of  transportation  between  the  Missouri  Biver  and  the 
Atlantic  seaboard,  has  greatly  increased  the  importance  of  this  harbw. 
Two  steamers  for  the  carriage  of  twenty- four  cars  each  between  Kewau- 
nee and  Frankfort  are  to  be  completed  and  delivered  September  1. 
They  are  256  feet  over  all,  54  feet  beam,  and  are  expected  to  draw  12 
feet  of  water. 

Jnly  1,  1891,  balance  nnezpended $11,080.46 

Jnne  30,  18SK2,  amoont  expended  during  fiscal  year 10,736.79 

July  1,  1892,  balance  unexpended 343.67 

Amount  appropriated  by  act  approved  Jnly  18,  1892 90, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 30, 343. 67 

Amount  (estimated)  required  for  completion  of  existing  project 86, 957. 28 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 11.) 

12.  Two  Rivers  Harbor ^  Wisconsin, — ^Previous  to  the  improvement  of 
this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep,  to 
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be  accoTDpHshed  by  the  construction  of  two  piers  extending  from  the 
month  of  Two  Rivers  lakeward  to  the  18- foot  contoui*  in  Lake  Michigan 
and  dredging  a  cbannel  between  them. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  was  $202,639.02,  which  was  expended  in  the  construction  of 
two  parallel  piers,  the  north  and  south  piers  being  1,810  and  1,710  feet 
long,  respectively,  in  dredging,  and  in  repairs  to  the  piers. 

There  was  no  work  done  during  the  la^t  fiscal  year. 

A  survey  completed  in  May,  1892,  showed  a  channel  about  50  feet 
wide  and  9^  feet  deep. 

July  1, 1891,  balance  unexpended $860.98 

Jane  30,  189^,  amount  expended  during  fiscal  year 261. 12 

July  1, 1892,  balance  unexpended l 599. 86 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending*^  June  30,  1893 3, 599. 86 

(  Amount  (estimated)  required  for  completion  of  existing  project 59, 088. 80 

<  Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 12.) 

13,  Manitowoc  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  point  over  the 
bar  at  the  mouth  of  the  Manitowoc  Eiver. 

The  original  project  adopted  in  1852  provided  for  the  construction  of 
two  parallel  piers,  220  feet  apart,  extending  from  the  mouth  of  the  river 
to  the  12- foot  contour  in  Lake  Michigan.  In  1881  this  was  modified  so 
as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth  of  18J 
feet  and  dredging  to  not  less  than  14  feet. 

The  total  amount  expended  up  to  June  30, 1891,  was  $302,806.41,  re- 
sulting in  the  construction  of  two  piers,  the  north  one  1,970  feet  and 
the  south  one  1,900  feet  long,  228  feet  apart  at  the  shore  line  and  250 
feet  at  the  outer  ends;  renewal  of  superstructure  of  piers,  and  in  the 
removal  of  194,402  cubic  yards  of  material  by  dredging. 

During  the  fiscal  year  ending  June  30, 1892,  $4,2(i0.97  has  been  ex- 
pended in  rebuilding  342  feet  of  superstructure  of  the  north  pier  and 
in  dredging  2,429  cubic  yards  of  material  from  the  channel. 

Soundings  taken  in  April,  1892,  showed  a  depth  of  wat<er  at  entrance 
of  16^  feet,  and  a  navigable  channel,  midway  between  the  piers,  about 
14^  feet  deep. 

Joly  1,  1891,  balance  unexpended $5,120.72 

Jane30|  1892,  amount  expended  during  fiscal  year 4,260.97 

July  1, 1892,  balance  unexpended 859.75 

Amount  appropriated  by  act  approved  July  13, 1892 28, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 28,859.75 


1 


Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  oi'  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  II  13.) 

14.  Bhehaygan  Harbor.  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on 
the  bar  at  the  entrance  of  the  river. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  for  its  object  the  formation  of  ali^-i'oot  channel  en- 
to  the  mouth  of  the  Sheboygan  Eiver.    This  was  modihed  in 
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1873  so  as  to  secnre  a  deeper  channel  by  farther  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  This  was  farther  modified  in  1881,  the  present  proj- 
ect having  for  its  object  to  deepen  the  channel  still  fdrther  by  extend- 
ing the  piers  to  the  20-foot  contoar  in  the  lake  and  dredging  to  a  depth 
of  18  feet  between  their  oater  ends,  the  depth  decreasing  to  14  feet  at 
the  shore  line. 

The  total  expenditnres  ap  to  Jane  30, 1891,  amounted  to  $305,863.28, 
resulting  in  the  construction  of  a  north  and  a  south  pier,  2,120  and 
2,387  feet  long,  respectively,  and  the  removal  by  dredging  of  232,518 
cubic  yards  of  material. 

In  April,  1891,  there  was  a  channel  about. 50  feet  wide,  with  a  least 
depth  of  14.3  feet.  Dredging  was  begun  in  June  and  completed  in 
August,  1891.  Seventeen  thousand  and  thirty  cubic  yards  of  material 
was  removed  during  the  fiscal  year. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1892, 
$12,392.75  in  pier  extension  and  dredging.  The  north  and  south  piers 
are  now  2,270  and  2,387  feet  long,  respectively. 

A  survey,  made  in  April,  1892,  showed  a  governing  depth  of  water 
in  the  channel  to  be  about  13.7  feet. 

July  1,  1891,  balance  anexpended $12,525.43 

June  30, 1892,  amount  expended  during  fiscal  year 12,392.75 

July  1,  1892,  balance  unexpended 132.68 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  80, 1893 25, 132. 68 

Amount  (estimated)  required  for  completion  of  existing  project 42, 000. 00 

Submitted  in  compliance  with  lequiremoats  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 14.) 

15.  Port  Washington  Harbor,  Wisconsin. — ^The  natural  channel  at  the 
mouth  of  the  Sauk  River  was  narrow  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869  and  provided  for  two  parallel  piers  extending  to  10  feet  of 
water  in  Lake  Michigan  and  the  excavation  of  an  interior  basin.  This 
plan  was  modified  in  1870  and  again  in  1876,  and  now  provides  for  the 
excavation  of  two  interior  basins  with  a  combined  area  of  5^  acres, 
with  a  depth  of  12  feet,  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake. 

The  total  expenditure  up  to  June  30, 1891,  was  $174,473.20,  and  re- 
sulted in  the  construction  of  a  north  and  south  pier,  920  and  1,226  feet 
long,  respectively,  with  400  feet  of  revetment  along  the  north  bank  of 
the  river,  extending  to  the  inner  end  of  the  south  pier;  in  the  forma- 
tion of  two  interior  dredged  basins  of  2|  and  3  acres,  respectively. 
The  north  basin  had  a  depth  of  12  feet  over  nearly  its  entire  area,  and 
a  narrow  channel  12  feet  deep  from  abreast  the  inner  end  of  the  north 
pier  to  the  upper  end  of  the  west  basin,  aLtliough  the  average  depth 
did  not  exceed  8  feet. 

There  was  exi)ended  during  the  fiscal  year  ending  June  30, 1892, 
92,901.34  in  dredging  14,360  cubic  yards  of  material  from  the  entrance 
channel  and  basins,  and  refilling  and  riprapping  cribs  of  the  piers  with 
about  40  cords  of  stone. 

Soundings  taken  in  May,  1892,  indicated  a  ruling  depth  of  water  in 
the  entrance  channel  of  10^  feet. 
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July  1,  1891,  bilanoe  unexpended $3,034.70 

JnneSO,  1892,  amount  expended  during  fiscal  year 2,901.34 

July  1, 1892,  balance  unexpended 133. 36 

Amount  appropriated  by  act  approved  July  13,  1892 6,500.00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 6,633.36 

Amount  (estimated)  required  for  repairs  and  dredging 10, 000. 00 

Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api>end]x  1 1 15.) 

16.  Harbor  of  refuge  at  Milwaukee  Bay^  WiscwiMn. — ^The  project  for 
the  work  was  approved  in  1881  and  contemplated  the  formation  of  an 
artificial  harbor  by  inclosing  a  portion  of  Lake  Michigan  forming  Mil- 
vraukee  Bay  within  a  breakwater  of  crib- work  upon  a  stone  foundation. 
This  harbor  will  furnish  417  acres  of  safe  mooring  ground  beyond  the 
18-foot  contour  and  about  twice  this  area  beyond  the  12-foot  contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250 
feet. 

^Work  began  in  1881,  and  up  to  June  30, 1891,  there  had  been  expended 
•404,121.81,  3,650  feet  of  substructure,  and  3,325  feet  of  superstructure 
being  completed. 

During  the  fiscal  year  ending  June  30,  1892,  500  additional  feet  of 
substructure  and  525  feet  of  superstructure  were  added  at  an  expendi- 
ture of  $65,022.71,  including  cost  of  care,  repairs,  and  lighting.  There 
remain  to  be  constructed  3,100  feet  of  substructure  and  3,400  feet  of 
superstructure  to  complete  the  work. 

The  harbor  is  now  used  to  a  considerable  extent  as  a  shelter  from 
northeast  storms,  and  its  value  will  rapidly  increase  as  the  breakwater 
is  extended. 

July  L 1891,  balance  nnexpended $81,078.76 

June  90, 18^,  amount  expended  dnring  fiscal  year 66,022.71 

July  1, 1892,  balance  unexpended .' 16,056.06 

Amount  appropriated  by  act  approved  July  13, 1892 76, 000.00 

Amount  aTaUable  for  fiscal  year  ending  JuneSO,  1893 91,056.05 

(  Amount  (estimated)  required  for  completion  of  existing  project 234, 739. 91 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 16.) 

17.  Milwaukee  Harbor ^  WiscoiMin. — The  original  depth  of  water  at 
the  mouth  of  the  Milwaukee  Biver  was  not  more  than  3^  feet. 

The  original  project  was  adopted  in  1852,  and  was  directed  to  secur- 
ing 12  feet  of  water  at  the  entrance  to  the  river  and  to  protecting  the 
channel  by  parallel  piers.  In  1868  this  was  modified  so  as  to  secure  a 
channel  18  feet  deep  by  extending  the  piers  600  feet  and  dredging. 
The  project  has  been  completed,  and  consequently  the  only  expendi- 
tures now  demanded  are  for  the  maintenance  of  the  piers  by  timely 
repairs  and  of  the  depth  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had  been 
expended  on  this  harbor  $324,627.85,  in  addition  to  $321,355.66  ex- 
pended by  the  city  of  Milwaukee,  resulting  in  the  completion  of  the 
modified  project  of  1868. 

During  the  fiscal  year  ending  June  30,  1892,  $5,752.62  has  been 
exx>ended  for  dredging  between  the  piers  to  a  depth  of  18  feet  for  a 
width  of  162  feet. 

Sciuudings  taken  in  May,  1892,  show  that  a  deposit  of  matenai  ^%a 


312    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.'IT 

been  made  in  the  channel- way  since  November,  1891,  of  aboat  0.8  feet, 
leaving  a  depth  of  water  way  of  17  feet.  Outside  the  pier-heads  the 
water  is  fally  18  feet  deep  below  the  datum  plane. 

Jnly  1,  1891,  balance  unexpended $6, 550. 13 

Jnne  30,  1892,  amount  expended  during  fisoal  year 5, 752. 62 

July  1, 1892,  balance  unexpended 797.51 

Amount  appropriated  by  act  approved  July  13,  1892 14,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 14, 797. 51 

(See  Appendix  1 1 17.) 

18,  Racine  Harbor,  Wisconsin. — ^The  entrance  to  this  harbor  originally 
varied  in  depth  irom  absolute  closure  aifber  storms  to  about  6  feet. 

The  original  project  was  adopted  in  1842  or  1843,  and  contemplated  a 
channel  12  feet  deep.  In  1866  the  project  was  modified  to  provide  a 
channel  15  feet  deep. 

The  project  was  ftirther  modified  in  1889,  providing  for  300  feet  exten- 
sion to  the  north  pier,  500  feet  to  the  south  pier,  and  an  increase  of 
channel  depth  of  water  to  16  feet. 

There  has  been  expended  up  to  June  30, 1891,  $263,783.83  in  the  con- 
struction of  a  north  and  a  south  pier  1,460  and  1,070  feet  long  respec- 
tively, and  in  dredging  the  channel  to  16  feet  depth  of  water. 

During  the  fiscal  year  ending  June  30,  1892,  $16,642.71  has  been 
expended  in  extending  the  south  pier  200  feet  (making  it  now  1,270  feet 
long),  and  in  dredging  the  chann^  restoring  it  to  15  feet  in  depth  for  a 
width  of  80  feet. 

Soundings  taken  in  April,  1892,  show  that  13  feet  of  water  can  be 
carried  into  the  harbor,  but  to  again  restore  the  chauTiel  to  a  depth  of 
15  feet  for  a  width  of  80  feet  would  require  about  13,000  cubic  yards  of 
dredging. 

The  constant  shoaling  at  the  entrance  to  this  harbor  shows  that  the 
piers  will  have  to  be  extended  several  hundred  feet  in  order  to  main- 
tain the  intended  dept}!.  Some  1,100  feet  of  the  superstructure  of  the 
piers  should  be  rebuilt. 

July  1, 1891,  balance  unexpended $17,643.88 

June  ^,  1892,  amount  expended  during  fiscal  year 16,642.71 

July  1, 1892,  balance  unexpended 1,001.17 

Amount  appropriated  by  act  approved  July  13,  1892 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26,001.17 

Amount  (estimated)  required  for  completion  of  existing  project 38, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 18.) 

19.  Kenosha  Harbor j  Wisconsin, — ^The  original  depth  of  water  at  the 
mouth  of  Pike  Greek  varied  from  absolute  closure  to  3  feet. 

The  original  plan  of  improvement  was  adopted  in  1852,  and  was 
directed  to  securing  a  channel  12  feet  deep,  by  constructing  parallel 
piers  and  dredging  between  them.  This  plan  was  modified  in  1866  so  as 
to  secure  15  feet  of  water  by  extending  the  piers  and  dredging  deeper. 

A  further  modification  of  the  project  was  made  in  1889,  providing 
for  the  extension  of  the  north  pier  300  and  the  south  pier  600  feet. 

There  was  expended  upon  this  harbor  up  to  June  30, 1891,  $240,933,05. 
resulting  in  the  construction  of  two  piers,  north  and  south,  1,600  and 
800  feet  in  length  respectively,  150  feet  apart,  with  a  channel  of  vary- 
ing depth.  In  1875  and  1876  the  channel  was  dredged  to  15  feet,  bat 
fiabsequent  appropriations  sufficed  only  to  Tn^jTit^^iii  a  channel  of  about 
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X2  feet.  An  area  of  about  3  acres  was  also  dredged  in  the  inner  harbor 
'^x>  a  depth  of  14  feet.  Extension  of  the  south  pier  150  feet  was  in 
;i)rogre8S,  under  contract,  at  the  close  of  the  year  1891. 

Soundings  taken  in  April,  1892,  showed  an  availal^le  depth  of  chan- 
TMiel  of  only  12^  feet,  with  a  small  bank  in  mid-channel  on  which  there 
"was  but  12  feet  of  water. 

During  the  fiscal  year  ending  June  30, 1892,  $11,674.67  was  expended 
mn  the  extension  of  the  south  pier  150  feet  and  in  dredging  the  channel. 
^At  the  close  of  the  year  the  work  of  dredging  the  channel  to  restore  it 
%o  a  depth  of  15  feet  and  a  width  of  80  feet  was  in  progress.  The 
<;hannel  can  be  maintained  only  by  frequent  dredgiug  unt^  the  piers 
«re  further  extended. 

Jnly  1,  1S91,  balance  unexpended $16,049.03 

^aneSO,  1882^  amonnt  expended  during  fiscal  year 11,674.67 

JFoly  1,  1892,  balance  unexpended 4,374.86 

JnXy  I,  1892,  outstanding  UabUities 1,491.84 

July  1, 1892,  balance  available 2,882.52 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

JLmount  available  for  fiscal  year  ending  June  30,  1893 17, 882. 52 

(  Amount  (estimated)  required  for  completion  of  existing  project 49, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 19.) 

20.  WauJcegan  Harbor y  Illinois. — Previous  to  improvement  there  was 
no  navigable  channel  or  natural  harbor  at  this  place,  the  adopted  proj- 
ect contemplating  the  construction  of  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  construction  of 
a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One  crib  was 
placed  in  position,  but  was  carried  away  by  a  storm. 

The  present  project  was  adopted  in  1880,  and  provides  for  the  con*- 
structlon  of  an  exterior  basin  of  suflBcient  capacity  for  local  trade  by 
inclosing  a  portion  of  Lake  Michigan  with  pile  piers,  the  entrance  chan- 
nel between  the  piers  and  the  inclosed  area  to  be  dredged  to  12  feet. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  $124,473.20,  resulting  in  the  construction  of 
2,477  feet  of  pile  pier  and  the  removal  of  80,874  cubic  yards  of  material. 

During  the  fiscal  year  ending  June  30, 1892,  $13,027.07  was  expended 
in  building  200  feet  extension  to  north  pier,  202  feet  extension  to  south 
pier,  oons^cting  two  sand  fences  176  feet  and  128  feet  long  respec- 
tively, and  in  beginning  the  work  of  dredging  the  channel  and  basin  to 
a  uniform  depth  of  12  feet  below  datum  plane.  At  the  close  of  the  year 
9,714  cubic  yards  of  material  had  been  excavated. 

Soundings  taken  in  April,  1892,  showed  a  narrow  channel  of  7  feet  in 
d^th  near  the  north  pier. 

July  1,  1891,  balance  unexpended $25,526.80 

June  30,  18SK2,  amount  expended  during  fiscal  year 13,027.07 

July  1,  1892,  balance  nnexpended 12,499.73 

July  1,  1892,  outstanding  liabilities $1,169.39 

July  1, 1892,  amount  covered  by  uncompleted  contracts 7, 830. 61 

9, 000. 00 

July  1,  1892,  balance  available 3,499.73 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 28, 499. 73 
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rAmoont  leBtimsted)  reqnired  fui  eompletion  of  eiistmg  project.. Ml, 000. 00 

i  Submitted  in  oompliance  with  reqoiiemeatB  of  Beotionn  2  of  river  and 
I,     hmrboi  acta  of  1^  and  1867. 

(See  Appendix  1 1  20.) 

Si.  Fox  Biver,  Wisconsin. — The  works  for  the  improTement  of  the 
Fox  Biver  Trere  parchafied  by  the  TJiiited  States  from  the  Oreeu 
Bay  and  Mississippi  Canal  Compauy  in  1872.  With  tUe  exception 
of  one  stone  lock,  they  were  all  temporary  stractnres  and  were  iu 
bad  condition.  There  was  no  low-water  navigation  on  the  Upper  Fox, 
and  on  the  Lower  Fox  navigation  was  uncertain. 

The  adopted  project  for  the  improvemenc  of  the  Fox  Biver  contem- 
plated the  replacing  of  the  temporary  etracturea  with  permanent  works, 
the  construction  of  five  additional  stone  locks  on  the  npper  river,  and 
widening  and  deepening  the  channels  throughout  the  river  and  canals 
to  6  feet  depth  and  100  feet  width.  The  estimate  for  both  rivers,  made 
In  1874  and  I87f>,  was  93,745,663. 

The  work  is  now  carriedonundertheproject  of  aBoard  of  Engineers, 
submitted  September  17, 1384,  pablished  in  the  Anuaal  Report  of  tlie 
Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War  De- 
cember 10, 18S5,  as  further  mo^Ufled  by  authority  of  the  Chief  of  Engi- 
neers May  14,  1886. 

The  project  provides  for  the  renovatioa  of  eleven  old  locks,  and  the 
deepening  and  widening  of  the  chaunel  of  the  Fox  Biver  from  Mon- 
tello  to  Green  Bay  to  6  feet  depth  and  100  feet  width,  and  that  from 
Portage  to  Montello  4  feet  of  water  at  low  water  be  maintained,  the 
estimate  tbr  which  wa«  |602,000. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867 
up  t«  the  close  of  the  fiscal  year  ending  Jane  30,  1891,  including 
^145,000  paid  to  the  Green  Bay  aud  MistUHsippi  Canal  Company  for 
works  of  improvement  under  act  of  June  10,  1872,  was  |2,605,W90,24, 
and  under  modified  project  for  the  Fox  Biver  $239,689.45,  making  a 
total  of  »2,844,779.69. 

Therestdt  of  the  expenditure  npon  the  Fox  Biver  was:  The  con-  f 

stniction  of  14  new  locks  of  stone;  17dam8,4of  wliichare  temporary;  12  j 

cut-OS's ;  a  head  wall  and  feeder  at  the  old  first  lock  at  Appletonj  a  wing  j 
clam  of  brash  and  stone  for  a  shore  protection  to  the  Portage  Levee:  a  I 
new  tugboat  and  dump  scows;  dredged  channels  at  Orignou  Bapids,  / 
mouth  of  Fond  da  Lac  Biver,  and  between  De  Fere  and  Green  Bay;  in  / 
the  canals,  and  the  Upper  Fox  Biver.  I 

Daring  the  season  of  1S91  on  the  Lower  Fox  boats  drawing  5  feet  of 
wat«r  could  run  from  Green  Bay  to  Osbkosh  until  aboat  Angost  L 
when  the  mills  at  Neeiiah,  Menasha,  Appleton,  and  Kaukaoua  bad 
drawn  the  water  so  low  below  the  crests  of  the  dams  that  there  was 
not  over  3  feet  of  water  in  the  channel,  and  at  times  there  was  a  depth 
of  bat  6  inches  on  the  breast  wall  of  the  Kaukaona  first  lock.  On  the 
upper  river,  on  acconnt  of  the  low  water  during  September,  the  larger 
"iwaia  were  obliged  to  lay  op  for  the  remainder  of  the  season.  Naviga- 
tion was  closed  by  ice  tTovember  17, 1891,  and  resumed  on  the  upper 
river  April  10, 1892. 

Under  the  present  project  there  remain  to  be  done  2,600.000  cubic 
yards  of  dredging  on  the  Upper  Fox  and  50,000  cnbic  yards  of  dredging 
and  rock  excavation  on  the  Lower  Fox. 

During  the  fiscal  year  ending  Jane  30,  1892,  $41,675.61  was  ei 

pended,  and  the  following  work  done :  Guard  gates  at  head  of  Kankaunr 

Oanal  completed;  a  chaunel  76  feet  wide  aud  450  feet  long  was  blasts 

'  "▼navated  through  the  rock  bar  below  De  Pere  lock  to  a  depth ' 

'--••aH  below  top  of  lower  miter  sill  of  the  lock.    D 
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channel  at  Grignou  Rapids  above  upper  dam  at  Appleton  was  deep- 
ened to  7  feet  below  crest  of  dam  except  for  about  500  feet,  where  solid 
irock  was  encountered,  which  will  require  blasting.  The  channel  be- 
tiween  De  Pere  and  Green  Bay  was  deepened  to  12^  feet  for  a  width  of 
-troia  60  to  60  feet.  Dredging  was  also  done  in  the  Neenah  Channel,  at 
'the  mouth  of  the  Fond  du  Lac  Eiver,  and  at  the  entrance  of  Fox  Eiver 
into  Lake  Butte  des  Morts. 

JTaly  1,  1891,  balance  unexpended $76,470.31 

•June  30,  1892,  amount  expended  during  fiscal  year 41,575. 61 

•July  1,  1892,  balance  unexpended 34,894.70 

•Inly  1,  1892,  outstanding  liabUities 1,156.41 

July  1,  1892,  balance  available 33,738.29 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 108, 788. 29 

Amount  (estimated)  required  for  completion  of  existing  project 271, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  21.) 

22.  Operating  and  care  of  lochs  and  dams  on  Fox  River ^  Wisconsin, — 
Under  the  continuous  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  navi- 
gation by  timely  repairs  to  old  locks  until  they  are  replaced  by  new. 
and  to  continue  repairs  of  works  that  have  already  been  completed  and 
used,  injured  by  floods  or  otherwise. 

The  amount  expended  under  the  indefinite  appropriation  provided 
by  section  4  of  the  river  and  harbor  act  of  July  6, 1884,  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1891,  was  $377,768.71. 

During  the  fiscal  year  ending  June  30,  1892,  $55,989.98  has  been 
expended,  the  detailed  statement  appended  to  the  report  of  the  local 
engineer  officer  showing  the  items  of  expenditure. 

July  1, 1891,  balance  unexpended $63,998.29 

June  SK),  1892,  amount  expended  during  fiscid  year 55,989.98 

July  1, 1892,  balance  unexpended 8,008.31 

July  1, 1892, outstanding  liabilities 6,176.96 

July  1, 1892,  balance  avaUable 1,831.35 

Amount  allotted  for  expenditure  in  fisciJ  year  ending  June  30,  1893 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 41, 831. 35 

(See  Appendix  1 1  22.) 

mPBOVEMENT  OF  OHIOAaO  AND  CALUMET  HABBOBS,  ILLINOIS,  OP 
CALUMET  BIVEB,  ILLINOIS  AND  INDIANA,  AND  OP  ILLINOIS  BIYEB, 
ILLINOIS;  ILLINOIS  AND  MISSISSIPPI  CANAL. 

Officer  in  charge,  Capt.  W.  L,  Marshall,  Corps  of  Engineers,  with 
Lieut.  Chester  Harding.  Corps  of  Engineers,  under  his  immediate 
orders  since  May  23, 1892;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of 
Engineers. 

1.  Chica>go  Harbor^  Illinois. — ^The  present  project  was  adopted  in  1870, 
and  contemplated: 

a.  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Eiver  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago. 

ft.  The  construction  of  an  exterior  breakwater  in  deep  water  north  of 
the  entrance  to  Chicago  Biver  and  about  1  mile  distant|  to  ahfiLt^  tii^ 
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approach  to  the  river  and  oater  harbor  entrance,  and  to  form  a 
of  refuge  at  the  southern  end  of  Lake  Michigan. 

There  has  been  expended  upon  this  project  since  1870,  |l,710f( 
which  expenditure  has  resulted  in  the  completion  of  the  outer  Iw^^ 
except  2(>7.(HK)  cubic  yards  of  dredging  stUl  remaining  to  bedoi 
attain  16  feet  depth  of  water  at  low  water  throughout  the 
biisin ;  in  the  completion  of  the  exterior  breakwater,  5,413  feet  in  leni 
in  keeping  the  entrance  to  Chicago  Kiver,  which  constitutes  the  ha 
of  Chicago,  dredged;  in  maintainmg  the  various  piers  and  breakws 
and  in  maintainmg  in  serviceable  condition  the  plant  i>ertaimng  toi 
work. 

During  the  fiscal  year  ending  June  30, 1892,  the  work  consisted 

a.  Exterior  breaktcater. — No  work  was  done  upon  this  ooi 
it  having  been  completed  during  the  previous  year. 

h.  Outer  basin  and  north  pier^   Chicago  Harbor, — Under  coat 
made  in  the  previous  year  the  work  of  rebuilding  superstructore  o^ 
tlie  eiisterly  breakwater  and  return  and  over  the  north  pier  was 
tinned  and  completed;  damages  caused  by  collisions  to  these  piers  wf 
repaired,  and  the  end  of  the  north  pier  and  the  angle  at  the  ^^retun^ 
were  protected  by  pier  heads  and  clumps  of  piles. 

This  work  included  2,542  linear  feetof  superstructures  feet  in  height; 
and  097.8  linear  feet  of  superstructure  8  feet  high,  making  the  total 
work  under  this  contract  5,240,3  linear  feet  of  new  structure. 

Snubbing  posts  for  the  benefit  of  vessels  making  up  their  tows  near 
the  mouth  of  the  harbor  were  also  placed  at  suitable  intervals  along 
the  north  pier. 

No  dredging  has  been  required  during  the  year. 

The  superstructures  over  the  southerly  breakwater,  outer  basm, 
built  in  1879-'80,  and  over  1,225  linear  feet  south  pier  entrance  to  Chi- 
cago River,  built  in  1869--'70,  are  now  in  need  of  renewal,  and  there 
should  be  rebuilt  at  an  early  date  3,140  linear  feet  of  superstmctiie 
(built  in  188I-'82)  over  the  westerly  end  of  the  exterior  breakwater. 

There  is  also  material  amounting  to  267,000  cubic  yards  still  to  be 
dredged  from  the  outer  basin  to  complete  the  project. 

The  outer  basin  has  never  fulfilled  the  purx>oses  of  its  constmetioQ 
on  account  of  the  litigation  that  has  existed  for  many  years  as  to  the 
riparian  ownership  along  the  lake  front,  and  the  dreidging  in  that 
basin  may  well  be  postponed  until  the  lake  J&ont  of  this  basin  is  in  de- 
mand for  harbor  and  dock  purx)oseSy  when  the  material  will  be  neees- 
sary  for  filling  wharves  and  docks. 

July  1,  1891,  balance  unexpended $96^003.20 

Jane  30, 1892,  amount  expended  during  fiscal  year 94,393.43 

July  1, 1892,  balance  unexpended .• 1,609.77 

July  1, 1892,  outatanding  Uabilitiee 1«4.76 

July  1,  1892,  balance  available 1,425.01 

Amount  appropriated  by  act  approved  July  Id,  18S^ 72,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 73,425.01 

(Amount  (estimated)  required  for  maintenance,  repair,  and  preservation 
of  superstructures 80,000.00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  ftiid 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor^  Illinois. — ^This  improvement  is  to  Aumish  a  safe 
and  practicable  entrance  to  Calumet  Kiver  and  the  port  of  Sontli 
Ohicago  by  parallel  piers  300  feet  apart,  ex.t/b\i^\xif^  tconcDL  c^^ksk^Xa  ^^qi^ 


^' 


RIYEB  AND   HARBOR   IMPROVEMENTS.  317 

water  in  tlie  lake,  and  by  dredging  between  them  to  16  feet  in  depth  at 
low  water. 

The  work  commenced  in  1870  and  at  the  close  of  the  fiscal  year  end- 
ing June  30, 1892,  there  had  been  expended  $423,932.05,  as  the  result 
of  which  3,640  linear  feet  of  the  north  pier  and  2,020  linear  feet  of  the 
south  pier  have  been  completed,  471,364  cubic  yards  of  materia!  dredged 
giving  a  channel  16  feet  in  depth  instead  of  7  feet  as  originally  existed. 

During  the  fiscal  year  ending  June  30, 1892,  57,930  cubic  yards  of 
material  was  removed  by  dredging  under  contract. 

The  channel  is  now  250  feet  in  width,  16  feet  in  depth  below  extreme 
low  water  in  Lake  Michigan,  and  extends  from  a  similar  depth  in  Lake 
Michigan  to  the  beginning  of  the  16-foot  channel  in  the  Oalumet  River, 

The  superstructures  over  parts  of  the  piers  of  this  harbor  have  been 
reported  in  a  deplorable  state  of  decay  for  years.  The  work  of  time 
contiiines  and  there  is  now  a  length  of  about  2,300  linear  feet  of  super- 
Btmctnre  that  is  worthless  and  some  600  linear  feet  now  in  very  bad 
condition. 

The  2,300  linear  feet  of  superstructure  should  be  at  once  renewed, 
and  the  estimate  herewith  is  entirely  for  maintenance. 

Joly  1,  lS91y  balance  imexpended $20,930.54 

JnnedOy  18SK2, amount  expendod  duriug  fiscal  year 12,474.69 

July  1, 1S92,  balance  unexpended 8,455.95 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 23, 455. 95 

i  Amount  (estimated)  required  for  maintenance 36, 000. 00 

<  SnbmittCMl  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Apx>endix  J  J  2.) 

3.  Calumet  Biverj  Illinois  cmd  Indiana. — ^The  object  of  this  improve- 
ment as  far  as  projected  is  to  secure  a  channel  200  feet  in  width  and  16 
feet  in  depth  below  low- water  plane  in  Lake  Michigan,  from  the  mouth 
of  tlie  Calumet  River  at  Calumet  Harbor,  Illinois,  to  one  half  mile  east 
of  Hammond,  Ind.,  with  a  view  to  increasing  the  facility  for  handling 
the  commerce  of  this  region  and  also  to  aid  in  providing  means  for  the 
better  aecommodation  of  much  of  the  commerce  of  Chicago  Eiver,  which 
river  is  very  much  crowded.  The  original  depth  of  navigation  in  this 
river  varied  from  6  to  10  feet. 

The  various  acts  of  Congress  and  the  limitations  made  by  law  xipon 
the  expenditure  of  the  appropriations  thereby  made  before  work  was  sys- 
tematically inaugurated  upon  this  inrprovement  are  given  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 1889. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a 
contract  with  the  lowest  responsible  bidder  lor  dredging  the  river  from 
near  One  hundred  and  eighth  street  to  near  One  hundred  and  thirteenth 
street,  Wheeler  &  PurseU,  of  Portsmouth,  Ohio. 

During  the  past  fiscal  year  this  contract  was  completed.  Under  its 
terms  3tf5,719  cubic  yards  of  material  was  removed,  on  which  273,456 
cubic  yards  was  removed  during  the  fiscal  year  ending  June  30, 1892. 

Since  the  beginning  of  the  improvement  there  has  been  removed 
1,137,456  cubic  yards  of  material,  making  a  channel  3  miles  and  345 
feet  in  length,  of  which  a  short  portion,  where  rock  and  other  undredge- 
able  material  was  encountered,  is  incomplete,  there  remaining  less  than 
9^000  cubic  yards  to  be  removed. 

Tliis  mtertal  can  be  most  economically  removed  after  all  of  this  class 
shall  have  been  revealed  by  frirther  work. 
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No  work  has  been  done  daring  the  fiscal  jeskv  upon  the  section  of  the 
Galamet  Biver  between  the  Forks  and  one-half  nule  east  of  Hammond, 
Ind. 

The  amount  expended  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30,  1892,  is  $170,491.09,  of  which  $143,797.34  has  been 
expended  between  the  mouth  of  the  Calumet  River  and  One  hundred 
and  eighth  street,  including  $5,000  paid  for  legal  expenses  in  securing 
rights  of  way  and  releases  from  damages  claims,  required  by  the  act  of 
July  5, 1884,  and  $25,693.75  for  work  between  the  Forks  of  the  Calumet 
and  one-half  mile  east  of  Hammond,  Ind. 

July  1,  1S91,  balance  unexpended $44,401.37 

June  30, 1SSK2,  amount  expended  daring  fiscal  year 34,892,76 

July  1, 1892,  balance  unexpended 9,508.61 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 217. 24 

July  1, 1892,  balance  available 291.87 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 291.37 

(  Amount  (estimated)  required  for  completion  of  existing  project 745, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  3.) 

4.  Illinois  Rivery  Illinois. — The  present  project  contemplates  the  ex- 
tcDsion  of  the  work  heretofore  done  by  the  State  of  Illinois  from  the 
mouth  of  Copperas  Creek  to  the  Mississippi  River,  a  distance  of  about 
135  miles,  which  project  includes  the  building  of  two  locks  350  feet  long 
between  miter  sills,  76  feet  in  width  of  lock  chamber,  with  7  feet  of 
water  over  the  miter  sills  at  low-water  level  of  1879,  and  dredging  the 
channel  where  necessary  to  attain  7  feet  depth  at  low  water  in  the  pools 
thus  created. 

The  sites  selected  for  the  two  locks  are  one  at  Kampsville,  31  miles 
above  the  mouth  of  the  Illinois,  the  other  at  La  Grange,  79  miles  above 
the  mouth  of  the  river. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  ship 
canal  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  River 
steamboats  and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Henry  and  one  at  Copperas  Creek,  respectively,  com- 
pleting, except  dredging,  that  part  of  the  improvement  between  La 
Salle,  111.,  and  the  mouth  of  Copperas  Creek. 

The  La  Grange  Lock  and  Dam  are  practically  completed  and  in  use. 
The  Kampsville  Lock  and  the  abutment  of  the  dam  are  nearing  com- 
pletion, the  foundations  and  five-sixths  of  the  masonry  being  now  in 
place  in  the  walls,  all  of  the  additional  stone  required  has  been  pur- 
chased, and  with  the  exception  of  a  small  amount,  now  on  hand  at  the 
lock  site,  all  of  the  timber  and  iron  work  for  the  lock  gates,  and  one- 
third  the  timber  and  all  of  the  rock  for  the  dam  is  contracted  for,  but 
not  yet  delivered. 

There  remains  to  be  done  under  the  project  the  following  work: 

At  La  Grange  Lock  some  2,500  cubic  yards  of  riprap  to  be  placed  be- 
low the  dam  to  protect  the  river  bottom  against  scour  and  an  addi- 
tional small  building  to  accommodate  the  lock-tenders  and  skilled 
labor. 
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The  greater  part  of  this  work  will  be  done  by  the  regular  lock 
force. 

The  Kampsville  Lock  and  Dam  is  to  be  completed,  and  some  2,000,000 
cable  yards  of  dredging  in  the  pools. 

In  execating  this  work  the  United  States  have  expended  np  to  June 
30,  1892,  including  $25,000  expended  from  the  appropriation  of  August 
11, 1888,  for  surveys  and  exclusive  of  $62,359.80  expended  upon  the 
foundation  of  the  Copperas  Creek  Lock  afterwards  completed  by  the 
State  of  niinois,  the  sum  of  $1,066,918.19. 

An  additional  amount  ot  $747,747  was  expended  by  the  State  of  Illi- 
nois on  the  locks  and  dams  at  Henry  and  Copperas  creeks. 

rKiriug  the  fiscal  year  ending  June  30, 1892,  the  following  work  was 
done: 

a.  La  Orange  Lock, — A  revetment  212  feet  long  was  built  above  the 
land  wall  of  the  lock,  an  ice-protection  crib  was  built  above  the  river 
bead  wall,  and  the  necessary  dredging  done  to  maintain  navigation. 

6.  Kampsville  Lock. — ^The  foundation  of  this  lock  was  cleared  of  mud, 
9,000  cubic  yards;  the  remainder  of  the  deposit  since  1883, 34,000 cubic 
yards  in  all,  was  removed  partly  by  dredging  and  partly  by  hand. 

Traveler  trestles  and  machinery  for  laying  up  the  lock  walls  were 
placed  and  10,145  cubic  yards  of  masonry  laid,  completing  the  masonry 
np  to  and  including  course  L. 

The  foundation  of  the  abutment  of  the  dam  was  prepared  and  196 
enbic  yards  of  masonry  laid  thereon;  27,479  cubic  yards  of  material 
^was  dredged  from  above  and  below  the  lock  pit.  All  of  the  remaining 
stone  for  the  lock  was  purchased  under  contract,  and  6,915  cubic  yardi 
riprap  stone  for  the  dam  purchased  and  piled  at  the  lock  site. 

The  quarters  and  plant  have  been  maintained  in  serviceable  condi- 
tion, but  the  huUs  of  all  floating  property  are  in  a  very  bad  state  of 
decay,  making  its  maintenance  and  service  very  costly  and  unsatisfac- 
tory. The  small  appropriations  and  nearness  to  completion  of  the  work 
Iiave  made  renewals  inadvisable  save  where  absolutely  necessary, 

July  1,  1891,  balance  unexpended -. $159,304.43 

June  14,  1892,  amonnt  refunded  on  account  of  loss  of  goods 5. 50 

159, 309. 93 
Jane  30,  1392,  amount  expended  during  fiscal  year 103,999.07 

Jnly  1,  1892,  balance  unexpended 55,310.86 

July  1,  1892,  outstanding  liabilities $340. 45 

July  1,  1892,  amount  covered  by  uncomxWeted  contracts 24, 715. 57 

25,056.02 

July  1,  1892,  balance  available 30,264.84 

Imount  appropriated  by  act  approved  July  13, 1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 130, 254. 84 

(  Amount  (estimated)  required  for  completion  of  existing  project 112, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  4.) 

5.  Operating  and  care  of  La  Orange  Locic  and  Dam^  Illinois  River^ 
Illinois. — ^This  lock  and  dam  have  been  maintained  and  operated  under 
the  general  indefinite  appropriation  for  "operating  and  care  of  canals 
and  other  works  of  navigation,'^  contained  in  the  river  and  harbor  act 
of  July  5,  1884,  section  4.  The  approaches  to  the  lock  have  been  kept 
dredged  and  the  lock  maintained  in  serviceable  condition  by  necessary 
repairs. 
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Twelve  thousand  five  hundred  and  eighteen  cubic  yards  of  dredging 
was  done,  part  of  the  material  being  placed  behind  shore  revetment^ 
An  ice  breaker  and  212  feet  of  revetment  along  shore  above  the  lock 
were  constructed. 

Navigation  was  practically  siaspended  during  September,  October, 
and  lN"ovember  due  to  low  water  in  the  river  below  the  lock. 

Two  hundred  and  eighteen  lockages  of  steamboats  were  made  and 
91  boats  passed  over  the  dam,  showing  a  decrease  in  number  of  steamers 
passing  the  lock  during  the  year  of  about  30  per  cent. 

The  tonnage,  however,  passing  the  lock  increased  from  44,000  tons 
to  138,000  tons,  or  was  more  thau  tripled  in  volume  over  the  preceding 
year. 

July  1, 1891,  balance  unexpended  (reported  ontstanding  June  30,  1891)  .        $834. 47 
July  29, 1891,  aUotment 10,000.00 

10, 834. 47 
Jane  30, 1892,  amount  expended  during  fiscal  year 8,004.06 

July  1, 1892^ balapoe  unexpended , 2,830.41 

July  1, 1892,  outetanding  liabilities , 238.00 

July  1, 1892,  balance  ayailable 2,592.41 

(See  Appendix  J  J  5.) 

6.  Illinois  and  Mississippi  Canal. — The  object  of  this  improvement  is 
to  furnish  a  link  in  a  navigable  water  route  from  Lake  Michigan,  at  or 
near  Chicago^  111.,  to  the  Mississippi  Kiver,  at  the  mouth  of  Eock  Biver. 

The  canal  is  located  upon  the  route  approved  by  the  Secretary  of 
War  October  27, 1888,  from  the  Illinois  Biver,  about  If  miles  above  the 
town  of  Hennepin,  at  the  great  bend  of  the  lUinois  Biver,  thence  yis^ 
Bureau  Creek  Valley  to  Bock  Biver  at  Penney  Slough,  thence  by  slack, 
water  and  a  short  canal  around  the  lower  rapids  of  Bock  Biver,  to  it» 
mouth. 

The  canal  to  be  80  feet  wide  at  the  water  surface,  7  feet  deep,  and. 
with  lock  chambers  170  feet  in  length  and  35  feet  in  width. 

A  report  upon  the  detafled  location,  plans,  and  estimates  for  the  con- 
struction of  this  canal  was  submitted  June  21,  1890,  and  published  hy 
Congress  as  House  Ex.  Doc.  No.  424,  Fifty-first  Congress,  first  session. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  this  canal,  and  directed  work  to 
be  begun  by  the  construction  of  one  of  the  locks  and  dams  on  Bock 
Biver. 

During  the  fiscal  year  ending  June  30, 1891,  the  section  of  the  canal 
around  the  lower  rapids  of  Bock  Biver  had  been  definitely  located  by 
approval  of  the  Secretary  of  War  dated  March  25^  1891,  and  ftiU  legal 
descriptions  and  plats  of  all  lands  required  for  this  section  had  bmi 
placed  in  the  hands  of  the  Department  of  Justice. 

This  location  was  disputed  by  interests  centering  in  the  city  of  Bock 
Island,  111.,  and  by  direction  of  the  Secretary  of  War  the  question  was 
reopened  as  to  the  western  terminus  of  the  Illinois  and  Mississippi 
Canal,  which  question  was  narrowed  down  to  whether  the  north  or 
south  bank  of  Bock  Biver  should  be  followed  to  its  mouth, 

A  Board  of  Engineers,  convened  by  Special  Orders  No,  48,  Head- 
quarters, Corps  of  Engineers,  August  18,  1891,  afiirmed,  in  their  report 
dated  September  12,  1891,  tlie  location  along  the  south  bank  of  Bock 
Biver,  as  approved  by  the  W^ar  Department  March  26, 1891. 

The  title  to  the  right  of  way  along  this  section  of  nearly  6  miles 
has  accordingly  been  acquired  by  condemnation,  with  the  exception  of 
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^Le  crossing  of  tlie  Kock  Island  and  Peoria  Eailroad,  which  condemna- 
tion case  is  still  upon  the  docket  of  the  United  States  district  court  for 
the  northern  district  of  Illinois,  southern  division. 

Bids  hav^  been  solicited  and  opened  and  contracts  awarded  for  the 
^construction  of  3  miles  of  canal  trunk,  for  excavating  the  lock  pits  for 
three  locks,  .and  for  furnishing  sand  and  pebbles  for  use  in  construc- 
tions along  the  canal.  Other  parts  of  the  work  will  be  put  under  con- 
tract as  soon  as  the  right  of  way  across  the  Bock  Island  and  Peoria 
lEUilroad  is  secured. 

Long-continued  high  water  is  delaying  the  inception  of  the  work,  but 
:Cair  progress  is  expected  during  the  remainder  of  the  season. 

As  fast  as  the  legal  obstacles  may  be  removed  by  the  acquisition  of 
the  right  of  way  for  the  canal,  the  work  will  be  extended,  and  it  is 
S;dvisable,  if  practicable,  to  provide  for  the  continuous  prosecution  of 
the  work.  Under  annual  appropriations,  rights  of  way  are  sought 
sufficient  to  begin  work  to  the  extent  of  the  appropriation,  including 
oonstmctions  and  sites  therefor,  under  which  method  of  procedure 
stctn^  constructions  are  delayed  necessarily  for  long  periods  after  ap- 
:i>ropriations  therefor  are  made. 

^uly  1, 1891,  balance  nnexpended $489,031.10 

^ane  14,  18^,  refnnded  on  account  of  overpayment i..  .50 

489, 031.  GO 
^nne  90^  1892,  amount  expended  during  fiscal  year 25, 235. 61 

^nly  1, 1892,  balance  unexpended 463,795.99 

JTuly  1, 1892,  outstanding  liabilitieB 189.42 

July  1, 1892,  balance  available 463,606.57 

.Amount  appropriated  by  act  approved  July  18, 1892 500, 000. 00 

^Amount  available  for  fiscal  year  ending  June  30, 1893 963, 606. 57 

(  Amount  (estimated)  required  for  completion  of  existing  project 5, 925, 960. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Api>endix  J  J  6.) 

IMPBOYEMEIYT  OF    BIYEBS  AND  HABBOBS    ON    EASTEBN    8H0BE    OF 

LAKE  MIOHIQAN. 

Officer  in  charge,  Maj.  William  Lndlow,  Oorps  of  Engineers ;  Division 
Engineer,  Ool,  O.  M.  Poe,  Oorps  of  Engineers. 

1,  Fetoskey  Harbor j  Michigan. — As  reported  last  year,  the  act  of  Sep- 
tember 19, 1890,  appropriated  $15,000  towards  the  constmction  of  a 
"  breakwater  and  harbor  of  refuge"  at  this  place  pursuant  to  a  project 
submitted  December  21, 1889  (Annual  Eeport,  1890,  pages  2674, 2676),  the 
estimated  cost  of  whicn  was  $170,000.  Petoskey  Harbor  is  pra<5ticaUy 
an  open  roadstead  on  the  south  side  of  Little  Traverse  Bay,  and  as  the 
amonnt  appropriated  was  insufficient  to  accomplish  any  useM  result, 
it  was  held  by  authority  of  the  Secretary  of  War  awaiting  ftirther 
action  of  Congress. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$20,000  for  this  harbor  and  made  the  funds  available  for  work  on  the 
smaller  estimate  of  December  21, 1889,  amounting  to  $70,000. 

KNa  92 ^21 
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July  1,  1891,  balance  unexpended $15,000.00 

July  1,  1892,  balance  unexpended 15,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 35, 000.00 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  1.) 

2.  Charlevoix  Harbor  and  entrance  to  Pine  LaJce^  Michigan. — ^The 
harbor  of  Charlevoix  penetrates  the  peninsula  between  Great  and  Little 
Traverse  bays,  and  furnishes  access  to  Eound  and  Pine  lakes.  Prior 
to  improvement  the  entrance  depth  varied  from  2  feet  to  6  feet,  and  the 
project  of  1868,  revised  in  1876  and  1884,  provides  for  a  navigable  depth 
of  12  feet  between  piers  and  revetments,  100  to  150  feet  apart,  from  Lake 
Michigan  to  Bound  Lake^  and  thence  to  Pine  Lake,  83  feet  apart. 

The  expenditure  to  July  1, 1891,  was  196,269.80.  The  project  is  not 
fully  completed,  and,  as  at  most  of  the  other  harbors  on  the  east  coast  of 
Lake  Michigan,  the  wave  and  wind  action  constantly  tends  towards  the 
formation  of  sand  bars  near  the  entrance,  which  involves  the  annually 
recurring  need  of  a  dredge  to  remove.  From  10  to  12  foot  navigation  is 
maintained  by  this  means,  but  the  increasing  draft  of  lake  vessels  sug- 
gests the  desirability  of  an  extension  of  the  piers  to  reach  the  15-foot 
contour  in  the  lake,  and  thereby  furnish  more  efficient  protection  for  the 
32-foot  channel. 

The  expenditure  for  the  fiscal  year  was  13,674.44,  mainly  for  repairs, 
the  dredging  done  in  May  and  June,  1891,  sufficing  to  keep  the  naviga- 
tion open  during  last  season.  At  the  opening  of  navigation  this  spring 
there  was  but  10  feet  of  water,  and  the  Government  <&edge  is  about  to 
deepen  it. 

July  1, 1891, balance  unexpended $6,230.20 

June  30, 1892,  amount  expended  during  fiscal  year 3,674.44 

July  1, 1892,  balance  unexpended 2,555.76 

July  1, 1892,  outstanding  liabilities 247.12 

July  1, 1892,  balance  available 2,306.64 

Amount  appropriated  by  act  approved  July  13,  1892. 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 906. 64 

(  Amount  (estimated)  required  for  completion  of  existing  project 73^  500. 00 

<  Submitted  in  compliance  with  reqniroments  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2.) 

5.  Frankfort  Harbor^  Michigan. — ^The  unimproved  channel  between 
Lake  Michigan  and  Lake  Aux  Bees  Scies  had  3  feet  or  4  feet  of 
water,  and  the  project  of  1866,  revised  in  1868  and  1879,  was  to 
make  a  12-foot  navigation  protected  by  piers  and  revetments  200  feet 
apart.  The  project  is  not  completed,  but  with  the  aid  of  occasional 
dredging  10  to  12  feet  is  maintained. 

The  total  expenditures  to  July  1, 1891,  were  $259,882.27,  and  for  the 
last  year  $3,629.69.  As  in  other  cases  an  extension  of  the  piers  to  the 
15-foot  contour  in  the  lake  is  needed. 

The  harbor  was  thoroughly  dredged  to  14  feet  in  July  and  August, 
1891,  and  the  navigation  was  quite  satisfactory  during  the  remainder 
of  the  season.    At  the  opening  of  navigation  in  1892  11  feet  only  was 
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found  on  the  outer  bar,  but  by  June  30  this  was  increased  to  13  feet, 
mainly  by  the  rise  in  the  lake  level. 

Jnly  1,  1891,  balance  unexpended $8,056.08 

Jane  30,  lS&2y  amount  expended  during  fiscal  year 3, 629. 59 

July  1,  1892,  balance  unexpended 4,426.49 

Julyl,  1892,  outstanding  liabilities 10.00 

Julyl,  1892,  balance  available 4,416.49 

JLmount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 14, 416. 49 

(See  Appendix  K  K  3.) 

4.  Harbor  of  refuge  at  Portage  Lake^  Michigan, — ^The  lake  was  adopted 
as  a  harbor  of  refuge,  and  the  project  of  1879,  modified  in  1880  and  1881, 
<x>nteniplated  a  navigable  entrance  depth  of  18  feet  between  piers  and 
Tevetments  370  feet  apart.  Little  has  been  done  towards  the  accom- 
plishment of  this  project,  the  appropriations  having  been  quite  dispro- 
j>ortionate  to  the  purx)ose,  and  the  works  that  have  been  put  up  are 
lEEilling  down  from  age  and  decay.  The  entrance  is  chronically  choked 
with  sand  and  a  precarious  channel  of  7  feet  to  9  feet  is  kept  open  by 
dredging.  As  the  lOfoot  contour  in  the  lake  is  250  feet  outside  the 
piers,  nothing  better  is  to  be  expected  until  something  effective  is  done 
towards  carrying  out  the  project/ 

The  total  expenditures  to  July  1, 1891,  were  193,041.85  and  for  the 
past  fiscal  year  $2,014.07.  The  harbor  has  been  again  dredged  recently^ 
in  June,  making  a  through  cut  40  feet  wide  and  13  feet  deep.  ISo  at- 
tempt has  been  made  to  repair  the  tumbled-down  piers,  as  it  would 
be  a  waste  of  money,  in  the  absence  of  thorough  treatment,  as  the  piers 
are  in  ruinous  condition,  and  a  gap  of  some  400  feet  in  the  north  pier 
gives  fiill  sweep  of  the  sea  through  it. 

The  commerce  of  Lake  Michigan  needs  a  harbor  of  reftige  in  this 
vicinity,  as  there  is  no  safe  point  of  shelter  in  westerly  gales  between 
Ludington  and  South  Manitou,  a  distance  of  about  80  miles. 

July  1, 189Lbalance  unexpended $7,458.15 

June  30,  1892,  amount  expended  during  fiscal  year 2,014.07 

July  1, 1892,  balance  unexpended 5,444.08 

Julyl,  1892,  outetanding  BabUities 1,337.47 

July  1, 1892,  balance  available 4,106.61 

( Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  E  4.) 

5.  Manistee  Harbor j  Michiga/n. — ^As  originally  improved  at  local  cost, 
by  the  building  of  rough  slab  piers,  the  channel  at  the  entrance  had  7 
and  8  feet  of  water.  The  project  of  1867,  revised  in  1871, 1873,  and 
1875,  provided  for  12  feet  between  piers  180  feet  apart.  As  again  re- 
vised in  1890,  the  project  was  to  deepen  the  navigation  to  15  feet, 
and  extend  it  to  connect  with  Manistee  Lake  through  the  river  where 
the  ordinary  depth  was  limited  to  about  10  feet. 

The  work  of  dredging  the  river  was  completed  in  August,  1891,  mak- 
ing a  channel  15  feet  in  depth,  with  a  width  of  50  feet  in  the  upper  por- 
tion increased  to  75  feet  and  100  feet  as  the  entrance  was  approached. 

In  May,  1892,  the  river  channel  had  shoaled  to  13  feet,  owing  to  the 
narrowness  of  the  stream^  the  unprotected  state  of  the  bankSj  and  the 
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large  nnmber  of  vessels  using  it.    Four  cribs  were  added  to  the  north 
pier  and  repairs  were  made  to  the  north  revetments. 

The  total  expenditures  to  July  1, 1891,  were  $202,909.06,  and  for  the 
fiscal  year,  $29,760.25. 

July  1, 1891,  balance  nnexpended $35,090.^4 

June  30, 1892,  amount  expended  during  fiscal  year ^.760.25 

July  1, 1892,  balance  unexpended 5,330.69 

July  1, 1892, outstanding  liabilities 510.52 

July  1,1892, balance  Available 4,820.17 

Amount  appropriated  by  act  approved  July  13,1892 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 54, 820. 17 

r  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

<  Submittcii  in  compliance  with  requirements  of  sections  2  of  riTer  and 
I,     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

6.  Ludington  Harbor^  Michigan, — ^The  natural  outlet  from  Pere  Mar- 
quette Lake  was  from  6  to  7  feet  deep.  The  project  of  1867  proposed 
a  12-foot  navigation  and  total  width  of  200  feet.  In  1885  this  was  en- 
larged to  make  a  harbor  of  refuge  18  feet  deep  and  entrance  width  of 
400  feet,  but  in  1890  the  proposition  was  again  modified  to  retain  the 
former  width. 

The  works  as  projected  were  completed  in  November,  1890,  the  north 
and  south  piers  having  total  lengths  respectively  of  1,450  feet  and 
2,300  feet,  and  projecting  about  a  quarter  of  a  mile  into  the  lake.  The 
entrance  width  at  the  lake  end  is  250  feet.  With  occasional  dredging 
to  remove  deposits  between  the  piers  a  satisfactory  navigation  of  14  to 
16  feet  has  been  maintained. 

The  total  expenditure  to  July  1, 1^91,  was  $342,838.93,  and  for  the 
past  year,  $6,377.64. 

The  dredging  done  during  June  and  July  to  18  feet  from  lake  to  lake 
was  effective  for  the  season  of  navigation,  and  in  Ax)ril,  1892,  there 
was  not  less  than  14^  feet  with  the  lake  1^  feet  below  the  zero  plane. 

July  1, 1891,  balance  unexpended $9,595.17" 

June  30,  189^3,  amount  expended  during  fiscal  year 6,377.64r 

July  1, 1892,  balance  unexpended 3,217.53 

Julyl,  1892,  outstanding  Uabilities , 18. 6L 

July  1,1892,  balance  available 3,198.9^ 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.  OO- 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 198. 92r 

(See  Appendix  K  K  6.) 

7.  Pentwater  Harbor.  Michigan. — ^The  channel  into  Pentwater  Lak^ 
was  originally  a  mere  drain,  later  improved  to  a  depth  of  4  feet  witlu 
slab  piers. 

In  1866  the  Government  project,  amended  in  1873  and  1884,  proposed 
to  increase  the  depth  to  12  feet  between  piers  and  revetments  150  feet 
apart.  The  works  are  not  yet  complete,  and  with  more  or  leas  dredg- 
ing annually  the  navigation  is  kept  open  to  about  10  feet.  In  fact, 
with  the  present  extension  of  the  piers,  notliing  better  can  be  done,  as 
the  10-foot  contour  in  the  lake  is  about  at  the  end  of  the  piers,  and  the 
16-foot  contour  is  400  feet  farther  out. 

The  total  expenditure  to  July  1, 1891,  was  $226,001.81,  and  for  the 
past  year  15,392.08. 
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The  channel  was  dredged  in  Angast  and  September,  1891,  to  14  feet, 
but  in  April,  1892,  had  again  shoaled  to  10  feet. 

Some  repairs  were  made  to  the  dilapidated  portion  of  the  south  pier 
during  the  last  season,  and  will  be  continued. 

July  1, 1891,  balance  unexpended $7, 818. 19 

June  30, 1892,  amoant  expended  daring  fiscal  year 5, 392. 08 

Jaly  ly  1892,  balance  unexpended 2,426.11 

July  1, 1892,  outstanding  liabilitieii 10.00 

July  1, 1892,  balance  available 2,416.11 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 416. 11 

!  Amount  (estimated^  required  for  completion  of  existing  project 24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

8.  White  Biver  (Lake)  Harbor,  Michigan. — ^The  original  outlet  from 
White  Lake  was  improved  at  local  expense  to  about  6  feet.  The  offi- 
cial project  of  1866  increases  the  depth  to  12  feet  with  an  entrance 
width  between  piers  and  revetments  of  200  feet.  The  piers  still  lack 
250  feet  and  200  feet,  respectively,  of  their  fiill  extension,  and  the  north 
pier  to  reach  the  15-foot  contour  in  the  lake  must  be  built  out  some 
300  feet  farther,  to  prevent  the  sand  accumulations  from  passing  around 
it  and  blocking  the  entrance. 

Repeated  dredging  has  been  necessary  to  maintain  the  navigation, 
which  in  fact  has  never  been  fiilly  attained  to  the  projected  depth. 

Considerable  repairs,  sheet  piling,  and  other  measures  to  maintain 
the  works  and  prevent  shoaling  are  required. 

The  expenditures  to  July  1, 1891,  were  9256,432.06,  and  for  the  fiscal 
year  96,482.12. 

^nly  1, 1891,  l>&lAQce  ^uiezpended $18,117.94 

lune^,  18^2,  amount  expended  during  fiscal  year « 6,482.12 

%ly  1, 1892,  balance  unexpended 11,6^5.82 

Wy  1, 1892,  outstanding  liabilities 195.92 

]Jy  1, 1892,  balance  available 11,439.90 

Bount  appropriated  by  act  approved  July  13,  1892 5,000.00 

iDuxit  available  for  fiscal  year  ending  June  30,  1893 16, 439. 90 

onount  (estimated)  required  for  completion  of  existing  project 43, 225. 00 

nbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

)ee  Appendix  K  K  8.) 

,  Muskegon  Harbor j  Michigan, — ^The  Muskegon  entrance  was  origi- 
f  deepened  at  private  cost  to  about  7  feet.  The  official  project  of 
\  amended  in  1869, 1873, 1881,  and  1884,  provided  for  deepening  the 

Ktion  to  13  feet,  with  an  entrance  width  of  300  feet.    The  revision 
>  was  to  close  the  gap  in  the  north  pier,  which  has  been  done, 
fie  latest  revision  of  January,  1892,  proposes  to  Airnish  a  15-foot 
totion  through  from  lake  to  lake. 
\  expenditures  to  July  1, 1891,  were  (284,272.21. 
kir  navigation  has  been  maintained,  although  the  services  of  the 

I  were  frequently  in  demand,  and  at  the  beginning  of  the  fiscal 
e  depth  was  firom  15  to  16  feet,  but  in  the  fall  the  channel  was 

1 
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very  narrow,  and  the  greater  part  of  the  space  between  the  piers 
their  ends  was  occupied  by  a  shoal  with  only  11  feet  on  it.    At  thed^"^ 
nest  solicitation  of  the  harbor  interest  the  Government  dredge  was 
in  commission  from  October  9  to  November  30,  1891,  daring  w] 
I>eriod  dredging  was  practicable  on  eleven  days  only,  and  but  foi 
these  near  the  end  of  the  pier.    At  the  opening  of  navigation  in 
there  was  a  bare  12J-foot  depth  close  to  the  south  pier,  and  in  April 
May  the  channel  was  again  deepened  to  15  feet. 

The  expenditures  for  the  year  were  (33^524.32. 

In  order  to  close  the  gap  in  the  north  pier  316  feet  of  the  inner  b 
pier  was  removed  by  blasting  and  dredging  and  a  new  work  built 
necting  the  detached  portions.    This  was  completed  in  October,  1 
Contract  was  also  made  for  the  raising  and  rebuilding  of  the  snnki 
outer  crib  of  the  north  pier.    Work  was  begun  in  June,  1891,  and 
tinned  until  near  the  end  of  September,  but  in  an  endeavor  to  raise 
crib  it  broke  in  two  and  was  moored  for  the  winter  in  the  inner  la] 
An  amended  contract  has  been  made  to  include  the  constmction 
an  additional  crib  outside  the  restored  one,  and  this  work  i&  now  \i 
progress. 

July  1,  1891,  balance  unexpended $44,727.7} 

Jane  30,  1892,  amount  expended  durmg  fiscal  year 33,624.32 

July  1,  1892,  balance  unexpended 11,203.47 

July  1, 1892,  outstanding  liabilitiee $311.23 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 640. 39 

9,gae2 

July  1,  1892,  balance  available 1,251.85 

Amount  appropriated  by  act  approved  July  13, 1892 75,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 76, 251.8S 

(See  Appendix  K  K  9.) 

10,  Orand  Haven  Harbor^  Michigan.,— CtTQ,nd  Haven,  in  addition  to 
its  local  commerce,  is  the  principal  harbor  of  refuge  on  the  east  ooast 
of  Lake  Michigan.  Originally  improved  by  the  construction  of  a  pier 
on  the  south  side  in  connection  with  the  steamers  operated  by  the  De- 
troit, Orand  Haven  and  Milwaukee  Eailway,  terminating  at  that  point, 
the  work  was  taken  in  hand  by  the  United  States  in  1866,  with  exten- 
sions projected  in  1880  and  1890,  with  the  object  of  (^eating  an  eotrance 
width  of  400  feet  and  a  depth  of  18  feet  in  tiie  interest  of  general  com- 
merce. The  work  has  been  attended  with  very  beneficial  results,  but 
the  constant  encroachment  of  sand  firom  the  huge  dunes  lying  betweea 
the  lake  and  the  bend  of  the  stream  and  which  the  current  transported 
to  the  entrance,  has  in  connection  with  wave  action  in  the  lake  main- 
tained a  bar  at  the  entrance  just  beyond  the  ends  of  the  piers,  which  at 
times  becomes  dangerous. 

The  total  expenditures  to  July  1, 1891,  were  $565,943.97. 

The  piers  still  lack  500  and  300  feet  respectively  of  their  full  extei 
sion,  and  the  sand  dunes  bordering  the  entrance  to  the  north  should  I 
controlled. 

The  expenditures  for  the  past  year  were  $38,296.85. 

Biz  new  cribs,  three  on  each  pier,  were  completed  in  October,  189 

The  notable  southwest  gale  of  December  4  and  5  nearly  wrecked  tl 
three  new  cribs  on  the  south  pier.  The  bed  of  the  lake  adjacent  to  tl 
piers  was  scoured  out  to  a  depth  of  11  feet,  undermining  the  pile  su] 
ports  and  letting  the  cribs  down.  The  stone  filling  of  the  cribs  fisule 
to  perform  its  function  of  passing  through  the  bottom  to  fill  the  exo 
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vation  made  by  the  scour,  and  it  was  not  until  a  week  later  that  the 
stone  was  found  to  have  settled  through  the  bottom  of  the  cribs.  For- 
tunately the  cribs  sunk  bodily  without  capsizing,  and  having  been 
temiK)rarily  strengthened  and  riprapped  for  security  during  the  winter, 
are  now  in  process  of  restoration  by  leveling  and  rebuilding  of  the 
superstructure.  In  addition,  contract  has  been  made  for  the  construc- 
tion of  one  100-foot  crib  on  the  south  pier  in  accordance  with  a  revised 
design,  intended  to  meet  the  possible  recurrence  of  the  events  of  De- 
cember, and  in  fact  desirable  where  constructions  of  this  kind  are  to  be 
placed  in  circumstances  of  such  exposure  in  the  open  lake. 

Considerable  repairs  are  becoming  urgent  to  some  of  the  older -por- 
tions of  the  revetment. 

Jnly  1,  1891,  balance  unexpended $58,422.18 

Jane  30,  1S&2,  amount  expended  during  fiscal  year 38,296.85 

July  1,  1892,  balance  unexpended 20,125.33 

Jaly  1,  1892,  outstanding  liabUities $628.59 

Jaly  1,  1892,  amount  coyered  by  uncompleted  contracts 14, 058. 14 

14,686.73 

Jaly  1,  1892,  balance  avaOable 5,438.60 

Amount  appropriated  by  act  approved  July  13,  1892 90,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 95,438. 60 

S  Amount  (estimated)  reqipred  for  completion  of  existing  project 35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  10.) 

11.  Holland  (Black  Lake)  Harbor^  Michigan. — ^The  outlet  from  Holland 
(Black)  Lake  was  originally  improved,  at  local  expense,  to  some  5  feet 
depth,  and  the  official  project  of  1866,  amended  in  1873,1879,  and  1884, 
was  to  provide  12  feet  between  piers  and  revetments  200  feet  apart. 
In  fact  this  depth  has  never  been  attained  in  spite  of  frequent  and  lib- 
eral dredging,  the  opposing  causes  being  the  insufficient  projection  of 
the  piers,  which  terminate  some  600  feet  short  of  the  16-foot  contour  in 
the  lake,  and  the  permeability  of  the  revetments  to  the  inflow  of  sand 
from  the  banks. 

The  entrance  was  thoroughly  dredged  to  14  feet  in  May  and  July, 
1891,  and  again  deepened  to  16  feet  in  August,  but  on  September  13 
the  depth  was  13  feet,  and  on  December  18  was  so  little  as  7  feet.  In 
May,  1892,  this  was  again  found  to  be  the  depth.  It  is  evident  that 
radical  extensions  of  the  project  must  be  made  if  the  navigation  is  to 
be  maintained. 

The  expenditure  to  July  1, 1891,  was  $267,786.60,  and  for  the  fiscal 
year  (4,466.37. 

In  addition  to  the  dredge  work  repairs  were  made  to  piers  and  revet- 
ments, and  sand  fences  constructed. 

July  1, 1891,  balance  unexpended $6,827.62 

June  SiO,  18SK2,  amoont  expended  during  fiscal  year 4, 456. 37 

July  1,  1892,  balance  unexpended 2,371.25 

July  1,  1892,  outstanding  BabiUties 212.55 

July  1,  1892,  balance  available 2,1.58.70 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 7, 158. 70 

(See  Appendix  K  K 11.) 


328  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

12.  Saugatuck  Sarbor,  Michigan. — The  mouth  of  the  Kalamazoo  River 
has  a  natural  depth  in  ordinary  condition  of  6  or  7  feet,  and  the  project 
of  1869,  revised  in  1875  and  1882,  proposed  to  deepen  this  to  12  feet  and 
extend  the  entrance  piers  into  the  lake  200  feet  apart.  The  works  have 
never  been  completed,  and  are  now,  for  the  greater  part,  in  a  ruinous 
condition,  while  from  the  immense  accessions  of  sand  from  the  naked 
waste  bordering  the  river  on  the  north  and  the  absence  of  proper  pro- 
tection the  depth  has  not  been  increased  to  exceed  8  feet,  with  10  feet  as 
an  exceptional  and  temporary  feature.  The  river  is  an  outlet  for  a  con- 
siderable traf&c  during  the  &uit  season  even  with  all  its  disadvantages, 
but.for  several  years  past  the  Government  aid  has  been  confined  to 
dredging  when  the  navigation  became  entirely  obstructed. 

The  expenditures  to  July  1, 1891,  were  $138,981.10,  and  for  the  year, 
$113.55. 

July  1, 1891,  balance  nnezpended $1,458.90 

June  30,  1892,  amonnt  expended  during  fiscal  year 113. 55 

July  1, 1892,  balance  unexpended 1,344.75 

July  1, 1892,  outstanding  UabUities 10.00 

July  1, 1892,  balance  avaUable •....      1,334.75 

Amount  appropriated  by  act  approyed  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893. . .-. 6, 334. 75 


Amount  (estimated)  required  for  completion  of  existing  project 80, 260.  OO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  12.) 

13.  South  Haven  Harbor^  Michigan. — ^The  original  improvement  oi 
the  mouth  of  Black  Biver  was  at  local  expense  to  secure  a  width  of  8fi 
feet  and  a  depth  of  6  or  7  feet 

The  official  project  of  1866,  modified  in  1869, 1872,  and  1888,  was  to 
provide  a  12-foot  navigation,  with  a  width  of  180  feet,  extending  up 
the  river  to  the  highway  bridge. 

The  piers  still  lack  160  feet  and  200  feet,  respectively,  of  their  pro- 
jected extension,  and  in  order  to  attain  their  object  must  in  fact  b€ 
considerably  prolonged,  as  they  do  not  reach  beyond  the  general  10-fooi 
contour  in  the  lake,  and  the  15-foot  contour  lies  some  300  feet  £eu*thei 
out.  Measures  should  also  be  taken  to  revet  the  naked  banks  of  the 
north  side  of  the  stream,  and  this  work  should  be  done,  as  elsewhere, 
by  the  riparian  owners  or  the  local  authorities. 

By  use  of  the  dredge  a  navigation  from  10  to  12  feet  has  been  gen* 
erally  maintained. 

The  total  exx)enditures  to  July  1, 1891,  were  $195,101.06,  and  for  the 
fiscal  year  $8,771.39. 

Considerable  repairs  and  sheet  piling  to  exclude  sand  were  done  on 
the  north  pier,  and  the  channel  was  thoroughly  dredged  last  season  to 
13  and  14  feet,  but  at  thid  opening  of  navigation  in  1892  the  entrance 
had  again  shoaled  to  10  feet,  and  farther  dredging  was  done  to  14  feet 
in  May  and  June. 

Much  of  the  revetments  are  in  need  of  rebuilding. 
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f^lj  1,  1891,  balance  anexponded $11,898.94 

F  xiDe  ?0,  189^,  amount  expended  dnring  fiscal  year 8, 771. 39 

r-«nly  1. 1892,  balance  unexpended 3,127.55 

r^Dlyl,  1892,  outstanding  liabilities 2,217.77 

wilyl,  1892,  balance  available 909.78 

b.  anoont  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

k^^xnoant  available  for  fiscal  year  ending  June  30,  1893 10, 909. 78 

Z     Amount  (estimated)  required  for  completion  of  existing  project 40, 426. 80 

^     Sabuiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
r       harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  13.) 

14,  St.  Joseph  ffarhoTy  Michigan. — In  its  original  condition^  the  en- 

:r*ance  to  St.  Joseph  Harbor  was  a  shifting  channel  of  3  to  7  feet.    In 

^^36,  the  locality  was  selected  by  the  Government  for  improvement  as 

A,    harbor  of  refiige,  and  the  project  of  1866,  as  modified  in  1874  and  1875, 

contemplated  a  navigable  depth  of  16  feet  and  width  of  270. 

The  project  has  never  been  fdUy  carried  out  so  far  as  the  depth  was 

[concerned,  the  best  water  attained  being  15  feet,  which  of  late  years, 

fircm  accretion  of  shoals  near  and  outside  the  entrance  and  the  depressed 

Xevel  of  the  lake,  has  averaged  not  more  than  14  feet.    During  the  past 

year  the  local  conditions  became  so  obstructive  as  to  threaten  a  practi- 

<^aJ  closing  of  the  entrance  and  suspension  of  navigation  altogether,  as 

"fclie  accumulations  of  sand  behind  the  north  pier  had  grown  to  such 

extent  as  to  overlap  it  and  project  directly  across  the  entrance  nearly 

^^nnecting  with  those  on  the  south  side. 

Farthermore,  these  accumulations  rose  in  the  open  lake  nearly  a  quar- 
ter of  a  mile  from  the  piers,  and  it  was  evident  that  the  protecting 
"^orks  are  in  urgent  need  or  large  extensions,  if  the  harbor  facilities 
^I'etobe  maintained,  and  the  established  lines  of  lake  traf&c  to  continue 
to  do  business. 

In  1880  the  control  of  the  navigation  was  extended  to  include  the 
^^Jial,  built  at  private  and  State  cost,  which  connects  Benton  Harbor 
^'ith  the  lake,  and  through  this  13  feet  is  to  be  maintained,  the  canal 
^a^ing  a  total  width  of  100  feet. 

Since  the  construction  of  the  Chicago  and  West  Michigan  Bailway 
bridge  in  1870,  the  harbor  has  ceased  to  be  one  of  refuge,  and  vessels 
s^^king  shelter  from  stress  of  weather  run  for  other  points,  but  the  in- 
terior navigation  has  been  fairly  well  maintained  for  local  commerce^ 
J^ith  the  aid  of  considerable  dredging,  and  several  transportation  lines 
^*ve  been  established. 

The  total  expenditure  to  July  1, 1891.  was  $263,009.56,  and  for  the 
past  year  $9,821.73. 

Dredging  continued  in  1891,  until  the  end  of  October,  at  several 
points  between  Benton  Harbor  and  the  bar,  to  depths  of  13, 15,  and  17 
feet,  '         .  '     ' 

Repairs  were  made  to  the  more  ancient  and  feeble  parts  of  the  works, 
^^my  to  prevent  inflow  of  sand  to  the  channel. 
.  pursuant  to  renewed  complaints  of  obstruction  due  to  the  railway 
Wdge,  the  Secretary  of  War  directed  the  company  to  dredge  out  and 
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thoroughly  clear  the  draw  passages  of  the  bridge,  and  this  work 
still  in  progress. 

Jnly  1,  1891,  balance  unexpended $11,102. 

Jane  30,  1892,  amount  expended  daring  fiscal  year 9, 821. 


July  1,  1892,  balance  anexpended l,280.9r  ^^^i 

Jaly  1,  1892,  oatstanding  liabilities 632.3::=a(^^ 

July  1,  1892,  balance  available 648. 

Amonnt  appropriated  by  act  approved  Jnly  13,  1892* GO,  000. 


Amount  available  for  fiscal  year  ending  Jane  30, 1893 60,648. 

(See  Appendix  K  K  14.) 

15.  St,  Joseph  River^  Michigan. — ^The  improvement  in  question  co 
ers  a  distance  of  25  miles  from  St.  Joseph  to  Berrien  Springs,  and 
was  to'  be  effected  by  the  project  of  March,  1889,  to  the  extent    ^ 
securing  3  or  4  feet  depth  by  the  removal  of  snags  and  bowlders,  e^miMd 
the  building  of  small  wing  dams  of  cheap  construction. 

The  results  have  been  satisfactory  to  the  limits  commerce  inter- 
ested, but  are  not  likely  to  be  permanent  without  further  measures. 

The  total  expenditure  to  July  1,  1891,  was  12,496.82,  and  for  the 
past  year,  $953.45. 

The  river  and  harbor  act  approved  July  13, 1892,  provides  that  $1,000 
of  the  appropriation  for  improving  St.  Joseph  Harbor  may  be  ex- 
pended on  St.  Joseph  Biver. 

July  1,  1891,  balance  anexpended $1,003.1^ 

Jane^,  1892,  amuant  expended  daring  fiscal  year 963.4^ 


July  1,  1892,  balance  anexpended 49.7^ 

(See  Appendix  K  K  15.) 

16.  Michigan  City  Harbor,  Indiana. — The  works  of  this  harbor  coa^ 
sist — 

1.  Of  the  improvement  of  Trail  Creek,  by  entrance  piers  100  feeO 
apart,  and  dredging  the  creek  bed  to  13  feet,  local  authorities  and- 
riparian  owners  attending  to  the  revetment  and  securing  of  the  bauksf 
and 

2.  Of  extensive  pier  and  breakwater  constructions  in  the  open  lake* 
Thus  far  the  outer  constructions,  constituting  the  "outer  harbor,"  hav^ 
been  of  no  practical  benefit,  owing  to  the  basin  being  filled  with  sand, 
and  otherwise  unserviceable  from  exposure  to  the  weight  of  the  north 
and  northwest  gales  coming  through  an  opening  of  400  feet  in  the  oater 
works.  The  present  and  actual  harbor  of  Michigan  City  is  the  creek 
designated  officially  the  "inner  harbor.'^ 

Outer  harbor. — For  these  works  the  total  expenditures  to  July  1^ 
1891,  were  $678,920.12. 

The  older  portions  of  the  works,  inclosing  the  "basin,''  are  rapidly" 
decaying,  and  the  new  "outer  breakwater,"  designed  to  have  a  totals 
length  of  2,000  feet,  is  now  completed  for  500  feet  of  its  length. 

The  expenditures  of  the  past  year  were  $27,668.83. 

The  superstructure  over  the  500  feet  of  outer  breakwater  was  con»' 
pleted  by  the  construction  of  6  courses  of  timber,  after  the  subsidenc 
of  4  to  6  feet  into  the  lake  bed  had  been  leveled  up. 

*0f  which  $1,000  may  be  expended  on  St.  Joseph  River. 
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Illy  1,  1891,  balance  unexpended $42, 954. 88 

nne  30,  1892,  amount  expended  during  fiscal  year 27,668.88 

Illy  1,  1892,  balance  unexpended i 15,286.05 

uly  1,  1892,  outstanding  UabilitieB 1,905.71 

nly  1,  1892,  balance  available 9, 13,380.34 

jnount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

.jaount  available  for  fiscal  year  ending  June  30, 1893 43, 380. 34 

L  Amount  (estimated)  required  for  completion  of  existing  proieot 249, 613. 50 

[  Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
[      harbor  acts  of  1866  and  1867. 

Inner  harbor. — ^The  total  expenditares  to  this  acconntto  July  1, 1891, 
were  $102,532.49. 

The  navigation  has  been  practically  maintained  as  projected  and 
^adually  extended  towards  the  upper  limit  by  frequent  dredging. 

The  expenditures  for  the  year  were  $3,390.67. 

f  uly  1,  1891,  balance  unexpended 1)6,842.51 

l^xine  30,  1892,  amount  expended  during  fiscal  year 3,390,57 

Jnly  1,  1892,  balance  unexpended 3,451.94 

Julyl,  1892,  outstanding babilities 1,371.96 

Jnly  1, 1892,  balance  available 2,079.98 

AiDonnt  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 17, 079. 98 

(See  Appendix  K  K  16.) 

:examination  and  subvey,  made  in  compliance  with  pbovisions 
op  biyeb  and  habbob  act  appboyed  septembeb  19,  1890. 

The  required  preliminary  examination  of  Orand  River,  Michigan,  be- 
^  Orand  RapidSj  with  a  view  of  determining  the  existence  or  nonexist- 
ence of  underlying  rock,  the  hydraulics  of  the  river,  and  the  detailed,  topog- 
raphy of  the  valley  subject  to  overflow,  was  made  by  the  local  engineer 
in  charge,  Mj^or  Ludlow,  and  report  thereon  submitted  through  Col. 
O-  M.Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest  Division. 
^t  is  the  opinion  of  Maj.  Ludlow  and  of  the  division  engineer,  based 
^Pon  the  facts  and  reasons  given,  that  this  locality  is  worthy  of  im- 
provement. This  opinion  being  concurred  in  by  me,  Maj.  Ludlow  was 
charged  with  and  has  completed  its  survey,  and  submitted  report 
thereon.  The  project  recommended  contemplates  improvement  of  the 
^ver  to  provide  for  open  10-foot  navigation,  at  an  estimated  cost  of 
|670,50O.  The  reports  were  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  197,  Fifty-second  Congress,  first  session.  (See  also 
Appendix  KK  17.) 

^BOVBMENT    OP    GBBTAIN    BIVEBS    AND    HABBOBS    IN    EASTEBN 

MICHiaAN. 

p  Officer  in  charge,  OoL  O.  M.  Poe,  Corps  of  Engineers,  with  Lieut, 
^'^ftrlea  S.  Eich6,  Corps  of  Engineers,  under  his  immediate  orders. 
^»  St.  Marys  River,  Michigan. — The  project  for  obtaining  a  navigable 
Jnannel  of  16  feet  depth  between  Lakes  Superior  and  Huron  had  been 
"^^ely  completed  when  the  demands  of  commerce  so  enormously  m 
^^'eased  that  the  work  of  obtaining  a  depth  of  20  feet  throughout  \^ab 
^^dertaken  with  the  fiill  sanction  of  both  legislative  and  executive  au- 
«^ority. 


I 
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A  necessary  part  of  the  project  is  the  construction  of  a  new  lock  up< 
the  site  of  the  old  State  locks,  to  bave  a  length  of  800  feet  betwe 
gates,  a  width  of  100  feet  throughout,«a  depth  of  21  feet  on  the  mil 
sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to 
deepened  to  cori{|spond.  The  estimated  cost  of  this  enlargement  of  t 
canal  system  is  $1,738,865,  for  the  details  of  which  see  pages  2220  et  « 
of  the  Annual  Report  of  the  Chief  of  Eugineers  for  1887. 

The  cofferdam  surrounding  the  site  of  the  lock  pit  is  completed,  t 
"pier  in  front  of  Fort  Brady  is  completed,  and  nearly  all  the  necessa 
material  has  been  filled  in  behind  it.  The  excavation  of  the  lock  pit 
finished,  and  the  construction  of  the  masonry  walls  of  the  lock  is  ms 
iiig  good  progress.  Anchorages  for  the  lock  gates  have  been  a 
structed  and  are  being  placed  in  position,  and  valves  and  frames  j 
filling  and  emptying  the  lock  are  under  contract.  Specifications : 
deepening  a  portion  of  the  canal  have  been  issued,  and  proposals  : 
this  work  will  be  opened  July  2,  1892. 

In  view  of  the  importance  of  losing  no  time  in  the  prosecution  oft 
work,  an  estimate  of  $2,000,000  is  submitted,  as  the  conditions  now  i 
istiug  require  that  this  amount  should  be  available  in  addition  to  tt 
already  on  hand.  This  entire  amount  can  be  expended  to  advanta 
during  the  fiscal  year  ending  June  30, 1894. 

Total  expenditure  to  June  30, 1891 $587,676. 

Expended  during  fiscal  year  (excluBive  of  outstanding  liabilities)....      230,426. 

Total  expenditure  to  June  80, 1892 818,103. 


July  1,  1891,  balance  unexpended 2, 187,335. 

June  30,  1892,  amount  expended  during  fiscal  year 255, 412. 

July  1,  1892,  balance  unexpended 1,931,923.: 

July  1,  1892,  outstanding  liabilities $96, 080. 79 

July  1,  1892,  amount  covered  by  uncompleted  contracts . .  1, 093, 605. 47 

1,189,688.1 

July  1, 1892,  balance  available 742,236.1 

Amount  (estimated)  required  for  completion  of  existing  project 2, 238, 866.  ( 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 2,000,OOOJ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  1.) 

2.  Operating  and  care  of  Saint  Marys  Falls  Canal,  Michigan. — ^Du 
ing  the  fiscal  year  the  canal  was  open  to  navigation  233  days.  It  w] 
closed  for  the  winter  December  7,  1891,  and  opened  April  18  for  tl 
season  of  1892. 

Eleven  thousand  five  hundred  and  fifty-seven  vessels,  etc.,  aggregs 
ing  9,828,874  registered  t>ons,  and  carrying  10,107,603  tons  of  freig 
and  25,097  passeugers,  passed  through  the  caual  in  5,615  lockages. 

The  staple  articles  transported  were  2,717,029  tons  of  coal,  65,6 
tons  of  copper,  4,184,612  barrels  of  flour,  49,419,131  bushels  of  grai 
4,142,797  tons  of  iron  ore,  73,047  tons  of  pig  and  manufactured  iro 
236,169  barrels  of  salt,  1,330  tons  of  silver  ore,  399,985,000  feet,  B.  I 
of  lumber,  38,678  tons  of  building  stone,  and  443,212  tons  of  misci 
laneous  or  unclassified  ft^eight. 

The  estimate  of  expenditures  on  account  of  operating  and  care  f 
the  fiscal  year  ending  June  30, 1893,  is  $59,000,  all  of  which  is  provide 
for  by  indefinite  approx^riation. 


RIVEB  AND   HAKBOR   IMPBOVEMENTS.  333 

rVatal  expenditure  to  June  30,  1891 $31^,015.34 

^  :aq>ended  daring  fiscal  year,  exclusive  of  liabilities  outstanding  June  30, 

1892 57,870.99 

"•otal  expended  to  June  30,  1892 373.886.33 

h^^Knount  required  for  fiscal  year  ending  June  30,  1893 59, 000. 00 

B^-silance  remaining  from  allotments  of  preceding  year,  exclu-  * 

si ve  of  outstanding  liabilities $9, 559. 01 

^Kitstanding  liabilities  June  30,  1892 4,876.53 

4, 682. 48 


lotment  required  for  fiscal  year  ending  June  30,  1893 54, 317. 52 

(See  Appendix  L  L  2.) 

3,  Dry  dock  at  8t  Marys  Falls  Oanalj  Michigan. — ^The  proposition  to 
ocate  a  dry  dock  in  immediate  proximity  to  the  lockage  system  is  as 
►TDjectionable  as  ever,  but  if  it  should  be  decided  to  do  so,  then  the 
ocation  heretofore  referred  to,  at  the  eastern  end  of  the  area  trans- 
Sdrred  from  the  Fort  Brady  military  reservation  to  the  canaJ  reserva- 
tion, is  the  least  objectionable. 

But  the  construction  of  a  pier  in  front  of  Fort  Brady  reservation 
B-^s  been  completed^  and  a  portion  of  this  work  would  have  to  be  re- 
jcKOved,  thus  increasing  by  $20,000,  the  probable  cost  of  a  dry  dock, 
x;xid  the  estimate  therefor  should  be  increased  accordingly. 

Amount  (estimated)  required  for  the  construction  of  a  dry  dock  at 
blie  point  indicated,  $343,872. 

It  is  understood  that  the  State  of  Michigan  holds  $65,000  in  readi* 
xiLess  to  transfer  to  the  United  States  for  the  purpose  of  constructing  a 
dry  dock  at  St.  Marys  Falls  CanaL 

(See  Appendix  L  L  3.) 

4.  Hay  Lake  Channel^  St.  Marys  River,  Michigan. — ^Before  improve- 
ments were  commenced  the  channel  through  Hay  Lake  was  restricted 
Vn  depth  at  Sugar  Island  Eapids  and  at  Middle  Neebish.  At  these  two 
places  a  maximum  draft  of  but  8  or  9  feet  could  be  carried  if  a  very 
irregular  course  was  taken,  and,  practically,  vessels  drawing  more  than 
^  feet  of  water  would  not  attempt  the  passage.  In  addition  to  the 
places  above  mentioned  there  were  some  shoals  in  Hay  Lake  requiring 
removal  to  make  the  channel  available  for  the  vessels  navigating  St. 
Marys  River. 

The  original  estimates  for  this  improvement  were  based  upon  a  project 
for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present  navi- 
^ble  channel  of  St.  Marys  Biver  at  Sugar  Island  Eapids  (about  2^ 
^les  below  the  canal),  through  those  into  Hay  Lake,  and  then  by  way 
of  Middle  Neebish,  reijoining  the  present  navigable  channel  at  the  foot 
of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a 
foute  which  can  be  so  mark^  by  lights  as  to  be  navigable  at  nigh^  a 
condition  impracticable  with  the  present  channel,  except  by  the  use  of 
Diany  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
^nbsequently  modified  to  increase  the  navigable  depth  to  20  feet,  the 
^^timated  cost  being  $2,669,116,  subject  to  change,  however,  in  case 
^expected  difficulties  are  developed  during  the  progress  of  the  work. 

Prior  to  the  beginning  of  work  under  the  contracts  now  in  force, 
^1,907.17  cubic  yards,  bank  measure,  had  been  excavated  from  the 
^-hannel.  Under  the  six  contracts  for  excavation  now  in  force,  a  total 
of  1,123,479  cubic  yards,  bank  measure,  has  been  removed,  of  which 
^>%1,731  cubic  yards  was  removed  during  the  fi.scal  year;  and  work 
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is  still  in  progress.    The  total  so  fax  removed  is  in  excess  of  that  re- 
quired by  the  specifications. 

The  estimate  for  the  work  is  $2,659,115,  of  which  11,790,000  has  been 
appropriated,  leaving  $869,115  to  be  provided  for.    To  pay  the  various 
Government  employes  and  contractors,  $500,000  will  be  required  for 
the  fiscal  year  ending  June  30, 1894.    This  amount  should  be  appro- 
priated with  the  proviso  that  any  portion  of  it  not  reqidred  for  Hajr 
Lake  Channel  could  be  expended  elsewhere  between  Lakes  Superior  and^ 
Huron  at  places  where  excavation  is  needed  to  attain  the  navigable^ 
depth  of  20  feet.    This  entire  amount  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30, 1894. 

Total  expenditure  to  June  30,  1891 $828,823.09 

Expended  daring  fiscal  year  (excloBlve  of  outstanding  liabilities)....      280, 9^3. 0& 

Total  expenditure  to  Jane  30,  1892 « 1,109, 806.  OF 

July  1,  1891,  balance  unexpended 849,695.8^. 

Jane  30, 1892,  amount  expended  daring  fiscal  year 284, 370. 2  ^ 

July  1,  1892,  balance  unexpended 565,325. 

July  1, 1892,  outstanding  liabUities $84,820.07 

July  1,  1892,  amount  covered  by  uncompleted  contracts ....  480, 505. 49 

665, 325. 

Amount  appropriated  by  act  approved  August  5,  1892 115, 000.  CO 

(Amount  (estimated)  required  for  completion  of  existing  project 869, 115.  CO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  4.) 

5.  Harbor  at  Ghehoyga/ny  Michigan, — ^Prior  to  undertaking  any  im- 
provement at  this  harbor,  only  6|  to  7  feet  of  water  could  be  carried 
across  the  bar  at  the  mouth  of  Cheboygan  Eiver. 

The  original  project  for  the  improveinent,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar,  and  revetting  each  side  by  a  pile  pier.  Experience  gained  duriug 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the  piers 
can  be  omitted,  with  consequent  reduction  of  cost  to  the  extcoit  of  about 
onehaJf  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it  finally 
stood,  it  provided  for  a  channel  of  15  feet  in  depth,  and  generally  200 
feet  in  width  from  the  15-foot  curve  in  the  Straits  of  Mackinac  to  the 
State  Boad  Bridge. 

This  has  been  completed,  and  until  the  dredged  channel  begins  to 
silt  up,  or  the  revetting  piers  contemplated  in  the  original  project  of 
1871  are  shown  to  be  necessary,  no  further  work  is  proposed. 

Total  expenditure  to  June  30,1891 $129,706.03 

Expended  during  fiscal  year 12.70 

Total  expenditure  to  June  30, 1892 129,718.78 

July  1, 1891,  balance  unexpended 18,840.43 

June  30, 1892,  amount  expended  during  fiscal  year 12. 70 

July  1,  1892, •balance  unexpended 18^937.78 

(See  Appendix  L  L  5.) 
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m  6,  Harbor  at  Thunder  Bay^  Michigan. — Prior  to  the  commencement 

V       o£  improvements  there  was  a  navigable  channel  from  Thunder  Bay  into 

r       tlie  river  of  12  feet  depth  and  of  a  variable  width,  which  at  one  place 

f        ^v^as  only  50  feet.    The  original  project  for  the  improvement  of  the 

ii.^rbor  was  adopted  in  1876,  and  provided  for  an  entrance  channel  from 

trlxe  bay  into  the  river,  of  navigable  width,  and  of  not  less  than  13  feet 

d^pth,  a  subsequent  modification  increasing  the  proposed  depth  to  14 

ffect. 

The  work  was  practically  completed  in  1884,  but  it  was  then  stated 
t:-liibt  the  improvement  was  of  such  a  character  that  it  would  require  at- 
t^^ntion  from  time  to  time,  and  it  was  recommended  that  a  sufficient 
a.X)pi*opriation  be  made  to  render  $10,000  available  for  use  when  it 
^1-iould  be  wanted. 

On  June  30, 1891,  a  channel  about  150  feet  wide  and  14  feet  deep 
^  Intended  across  the  bar,  and  dredging  to  restore  the  14-foot  channel  in 
ckc^eordance  with  the  river  and  harbor  act  of  September  19. 1890,  was 
^"fcill  in  progress.  Work  was  continued  until  October  20, 1891,  by  which 
^^1-ine  the  14-foot  channel  was  restored  for  a  width  of  250  feet  entirely 
^kc^ross  the  bar;  one  dredge  cut  16  feet  deep  and  20  feet  wide  also  ex- 
t^'^nded  entirely  across  the  bar,  and  two  adjacent  dredge  cuts  of  same- 
«i«pth  were  partially  finished. 

In  order  that  the  depth  of  16  feet  obtained  in  the  river  may  be  ren- 
^^red  available,  the  next  appropriation  should  be  expended  in  deepen- 
^xi^g  the  channel  across  the  bar  to  the  full  depth  of  16  feet  for  a  suitable 
"*^idth. 

"^otal  expenditure  to  June  30, 1891 $20,785.81 

-^^pended  daring  fiscal  year 3,403.69 

Total  expenditure  to  Jane  30,  1892 24,189.50 


^xHj  1, 1891,  balance  unexpended : 5, 372. 

4ane30,  1892,  amoant  expended  during  fiscal  year /. 4,548. 


50 

87 


«^aly  1, 1892,  balance  unexpended 823.63 

fAmount  (estimated)  required  for  completion  of  combined  projects  for 

J     Thunder  Bay  River  and  Harbor 10,587.48 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  6.) 

7,  Thunder  Bay  River ^  Michigan. — Before  improvements  were  com- 
mencedy  Thunder  Bay  Biver  from  its  mouth  to  1  mile  above  varied  in 
width  from  175  to  100  feet,  and  had  a  navigable  channel  of  from  14  to 
11  feet  deep  except  at  the  upper  end,  where  the  depth  diminished  to  5 
feet. 

The  general  project  for  the  improvement  of  the  river  contemplates  a 
channel  16  feet  deep  within  the  dock  lines  established  by  the  city  en- 
gineer of  Alpena,  Mich.,  in  1888,  the  width  varying  from  100  to  60  feet 
according  to  locality,  and  the  channel  extendmg  from  the  mouth  of  the 
river  to  a  point  1  mile  above. 

On  June  30, 1891,  one  dredge  cut  about  25  feet  wide  and  16  feet  deep 
extended  upon  the. northerly  side  of  the  axis  of  the  river  from  the  light- 
house crib  at  the  mouth  to  the  Second  Street  Swing  Bridge  in  Alpena; 
a  second  dredge  cut  had  been  made  upon  tiie  southerly  side  of  the  axis 
for  about  half  this  distance,  and  dredging  was  still  in  progress.  Work 
was  continued  until  November  24, 1891.  when  the  contract  was  closed, 
and  a  channel  16  feet  deep  and  from  100  to  50  feet  wide  extended  from 


336  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

the  mouth  of  the  river  to  a  point  about  seven-eighths  of  a  mile  above. 
At  this  point  bed  rock  was  struck,  and  the  cost  of  further  extending 
the  channel  will  be  too  great  to  be  warranted  by  the  possible  benefits 
to  be  derived  from  so  doiug. 

In  order  that  the  depth  of  16  feet  obtained  in  the  river  may  be  ren- 
dered available,  the  next  appropriation  shoidd  be  expended  in  deepen- 
ing the  channel  across  the  bar  at  its  mouth  to  the  full  deptii  of  16  feet 
for  a  suitable  width. 

Total  expenditure  to  Jane  30,  1891 $1,724.10 

Expended  daring  fiscal  year 6,996.20 

Total  expenditaref  to  Jane  30,  1892 8,720.30 

July  1>1891.  balance  unexpended 9,606.50 

Jnne  90, 1892,  amount  expended  during  fiscal  year 8, 328. 80 

July  1,  1892,  balance  unexpended 1,279.70 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 279. 70 

NoTB.— The  estimate  of  the  amount  required  for  completion  of  the  combined  proj- 
ects for  improving  Thunder  Bay  River  and  Harbor  is  given  in  the  money  statement 
for  Thunder  Bay  Harbor,  Michigan,  page  335. 

(See  Appendix  L  L  7.) 

8.  Harbor  at  Au  Sable,  Michigan. — ^Before  the  beginning  of  improve- 
ments the  mouth  of  Au  Sable  River  was  150  feet  wide,  with  a  depth 
of  5  feet  over  the  bar.  Above  the  mouth  for  a  quarter  of  a  mile  7  to  10 
feet  of  water  was  found,  and  above  this  point  only  6  or  6  feet. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet  from  Lake  Huron 
to  the  State  Eoad  Bridge  at  Au  Sable. 

The  money  heretofore  expended  on  this  improvement  has  given  tem- 
porary results  only,  and  a  permanent  channel  can  not  be  secured  except 
at  so  great  a  cost  as  to  be  disproportionate  to  the  benefits  to  be  ob- 
tained. 

Total  expenditure  to  June  30,  1891 $114,786.12 

Total  expenditure  to  June  30,  1892 114,786.12 

July  1, 1891,  balance  unexpended 200.56 

June  30,  18^,  amount  expended  during  fiscal  year 4.05 

July  1, 1892,  balance  unexpended 196.50 

(See  Appendix  L  Jj  8.) 

9.  Saginaw  River,  Michiga/n, — ^Before  the  improvements  were  began 
the  entrance  to  Saginaw  Eiver  wa«  obstructed  by  a  bar  in  Saginaw  Bay 
about  a  mile  from  the  shore  and  a  half  mile  in  width  between  the  10^ 
foot  curves,  with  a  minimum  depth  of  about  9  feet.  Between  the  mouth 
of  the  river  and  Bay  City,  a  distance  of  about  5  miles,  the  depth  varied 
from  15  to  30  feet.  Thence  to  the  head  of  the  river,  a  further  distance 
of  about  16  miles,  the  channel  was  obstructed  by  a  number  of  bars  hav- 
ing only  7  feet  of  water  upon  them,  thus  limiting  the  navigable  deptii 
to  about  7  feet,  although  the  prevailing  depth  varied  between  12  and 
20  feet. 

The  original  project  for  the  improvement  of  the  river  was  adopted 
in  1866.  Various  additions  were  subsequently  made  to  it  until  18^ 
when  a  board  of  engineers  recommended  that  a  channel  be  made  200 
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Aet  wide,  with  a  depth  of  12  feet,  thence  to  the  head  of  the  river,  a  total 
distance  of  about  23  miles. 

Additions  to  this  project  have  been  made  at  various  times.  These 
X>rovided  for  the  repair,  extension,  and  reconstruction  of  the  revetment 
confining  the  Carrollton  Channel  and  for  the  construction  of  similar 
"works  at  the  head  of  Crow  Island  for  the  improvement  of  Zilwaukee 
IBar. 

On  June  30, 1891,  dredging  was  in  progress  on  the  bar  at  the  mouth 
of  the  river  and  at  Zilwaukee  Bar.  Eepairs  were  being  made  to  the 
Carrollton  revetment  and  the  wing  dam  was  being  extended. 

During  the  fiscal  year  dredging  has  been  continued  at  the  mouth  of 
the  river,  and  is  still  in  progress.  Dredging  has  also  been  done  at  Zil- 
waukee Bar,  in  the  vicinity  of  Bristol  Street  Bridge,  Saginaw,  and  in 
the  channel  of  the  river  below  Melbourne.  The  burnt  superstructure 
of  the  Carrollton  revetment  has  been  repaired,  as  well  as  the  wrecked 
portion  of  the  lower  end  of  the  old  wing  dam  at  the  head  of  Crow  Island ; 
and  the  latter  was  extended  downstream,  terminating  upon  the  west 
shore  of  the  island. 

Owing  to  the  recent  low  stage  of  water,  a  bar  at  Essexville,  near  the 
mouth  of  the  river,  has  come  into  special  notice.  A  channel  must  be 
dredged  across  this  bar  in  order  to  make  available  the  channel  contem- 
plate in  the  project.  The  cost  of  this  work  was  not  included  in  the 
original  estimate,  nor  was  the  amount  necessary  to  complete  the  West 
Channel  along  West  Bay  City. 

The  amount  of  material  yet  to  be  removed  in  order  to  complete  the 
projected  channel  is  estimated  at  about  640,000  cubic  yards,  and  the 
eoBt  at  $281,203.  But  it  is  perfectly  well  understood  that  considerable 
portions  of  the  work  can  never  be  considered  as  permanently  completed, 
and  that  more  or  less  dredging  will  always  be  required  after  each  spring 
freshet,  at  a  probable  cost  of  not  less  than  $5,000  per  year. 

Total  expenditure  to  June  30, 1891 $503,331.78 

Expend^  during  fiscal  year,  exclusive  of  outstanding  liabilities 52, 326. 00 

Total  expenditure  to  June  30, 1892 655,657.78 

July  If  1891,  balance  unexpended 73,727.42 

June  30, 1892,  amount  expended  during  fiscal  year 61, 109. 73 

July  1, 1892,  balance  unexpended 12,617.69 

July  1,1892,  outstanding  liabiUties $8,310.45 

July  1, 1892,  amount  covered  by  uncompleted  contracts 3, 352. 50 

11, 662. 96 

July  1, 1892,  balance  available 954.74 

Amount  appropriated  by  act  approved  July  13, 1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  80, 1893 100, 954. 74 

i  Amount  (estimated)  required  for  completion  of  existing  project 68, 260. 00 

<  Submitteid  in  compHanoewlth  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  9.) 

10.  Harbor  of  refuge  at  8amd  Beiiohj  Lake  Huron,  Michigcm, — Prior 
to  1876  vessels,  when  canght  in  heavy  weather  near  the  dangerous 
Pointe  aux  Barqnes,  the  southerly  headland  of  the  month  of  Saginaw 
Bay,  were  compelled  to  run  a  distance  of  60  miles  and  find  refiige  in 
St-  Olair  River.  After  the  subsidence  of  the  storm  those  upward  bound 
had  to  work  their  way  back  again. 

Tbe  project  for  the  construction  of  a  harbor  of  refiige  at  Sand  Beach 

BNG  92 ^22 


338        BEPOBT  OF  THE  CHIEF  OF  ENOINEEBS,  tT.  Be-^. ._ 

was  adopted  in  1873,  aad  consisted  of  a  breakwater  coustracted  (rf 
timber  cribs  filled  with  stone,  inclosing  an  area  which  is  to  be  deepened 
by  dredging  where  necessary. 

The  estimate  of  the  probable  cost  of  the  improvement  was  tl,442,500. 
The  snm  of  91,I5.~>,000  has  been  appropriated  for  the  work,  and  it  wu 
practically  completed  in  1885,  at  a  cost  of  aboat  $975,000.  Few  im- 
provements have  resulted  in  greater  benefit  to  the  lake  commerce,  as  ii 
folly  shown  by  the  infreqnency  of  disasters  in  the  vicinity  since  it  be- 
came available. 

The  dredging  in  progress  on  June  30,  1891,  has  been  continned 
throaghont  the  flacal  year,  interrnpted  only  by  the  winter.  On  June 
30, 18y2,  this  work  was  stopped  and  the  dredge  discharged,  as  the  limit 
of  the  funds  assigned  for  this  purpose  nnder  the  contract  had  then 
been  reached.  The  work  done  consisted  in  removing  shoals  in  and 
around  the  harbor,  the  material  excavated  being  composed  of  hard  clay, 
bowlders,  and  sandstone  bedrock,  very  similar  in  character  to  grind- 
stone. AH  the  dredging  contemplated  for  the  fiscal  year  was  com- 
pleted, except  npon  a  shoal  at  the  main  entrance  to  the  harbor,  and  six 
additional  t^edge  cuts  were  made  across  this. 

liepairsto  the  piers  were  made  by  adiver  during  1891, prior  to  Octo- 
ber 1.  In  May,  1892,  the  diver  made  a  thorough  examination  of  the 
pier  foandations  and  found  the  damage  done  during  the  winter  leu 
than  usual.  On  Jane  1, 1892,  the  diver  began  repairing  this  damage, 
and  this  work  was  still  in  progress  at  the  close  of  the  fiscal  year. 

The  original  project  for  the  harbor  has  been  practically  completed, 
except  the  aapersb^ctnre  on  the  south  pier,  and  the  dredging,  and  it 
is  thought  that  the  former  will  not  prove  necessary.  The  dredging, 
though  practically  completed  as  far  as  the  original  project  is  concerned, 
may  be  continued  to  advantage. 

The  west  pier  now  appears  to  be  in  a  less  satisfactory  condition  than 
the  others,  and  extensive  repairs  most  soon  be  made  to  the  portion 
above  water.  The  timbers  are  badly  decayed,  and  the  whole  superstruct- 
ure will  have  to  be  rebuilt  with  timber  or  replaced  by  more  durable 
material. 

The  piers  were  begun  in  1873,  and  age  and  decay  have  injured  many 
of  the  timbers  that  are  above  water.  There  is  no  doubt  that  the  hu- 
perstructure  will  continue  to  suffer  more  and  more  each  succeeding 
year  and  that  the  annual  cost  of  repair  will  steadily  increase. 

As  is  well  known,  this  harbor  has  but  little  local  importance,  but  is 
of  incalculable  benefit  to  the  general  commerce  of  the  lakes. 

Total  expenditoie  to  June  30,  1891 «1,091,812.M 

Expended  daring  fiscal  year  (ezcluaiveof  oatstaudiDg  liabilities)....  14,256.31 

Total  espendltiire  to  Jane  30, 1693 I,106,06t<.e0 

J11I7  1,  lS91,ba)aDceTmexpended 69.673.51 

jDDe  30, 18D2,  amoont  expended  during  fiscal  year 15,611.88 

July  1, 1S93,  balance  nnexpendfld 44,161.61 

Jo^l,  1892,  ontatanding  liabilities 3,77&1» 

Jnly  1, 1892, balance  avaUablfl 40,3S3.fl 

Amount  appropriBted  by  act  approved  Jaly  13, 1892 UiO,OCI0.n 

Amount  aTkllable  for  fiscal  year  ondlng  Jnne  30, 1893 190,383.1 

f  Amoniit  (•stimated)Teqi]ired  for  completion  of  existing  project 0O^OOOi' 

<  Bobtnittod  in  compliance  with  reqnirementi  of  Mctioas  2  of  tint  Mid 

(     harbor  acts  of  1866  and  1867.  ' 

(See  Appendix  L  L 10.) 


Age,  the  width  varyiDg  irom  160  to  76  feet,  according  to  locality. 
>n  Jniie  30, 1891,  a  chanuel  16  feet  deep  and  75  feet  wide  extended 
D  the  mouth  of  the  river  to  Military  Street  Bridge,  and  dredging 
1  still  in  progress.  Except  for  interruption  by  the  winter,  work  has 
n  continued  throughout  the  fiscal  year,  and  is  not  yet  completed. 
le  30,  1802,  a  channel  16  feet  deep  and  75  feet  wide  extended  from 
mouth  of  the  river  to  Military  Street  Bridge,  a  distance  of  about 
H)  feet.  Thence  for  a  farther  distance  of  about  4,500  feet  there  was 
lannel  50  feet  wide  and  of  the  same  depth.  The  total  length  of  the 
Toved  channel  was  about  0,200  feet. 

i1  «ipeDditiire  on  project  to  June  30,  1891 K,  399. 11 

«Dd»il  duTuig  flscul  year  (inclusive  of  out«tandmg  liabilities) 10,536.27 

Total  eipenditnre  to  Jnne  30, 1693 12,936.38 

rl,  1891,  balance  DDSxpended 23,831.23 

b30,  1892,  amonnt  expended  daring  fiscal  ;«ar 9,456.73 

r  1,  1892,  balance  unexpended 14,374.60 

r  1, 1892,  ODtatandlng  liabilities $2,309.88 

r  1,  1892,  amount  covered  bv  uncompleted  oontracts 12, 064. 62 

14,374.60 

>aDt  appiopriated  by  act  approved  Jnly  13,1892 10,000.00 

monnt  (estimated)  laqoired  for  completion  of  eiiating  project 40,000.00 

ibmitted  in  compliance  wilh  requirementfl  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
See  Appendix  L  L  11.) 

3.  Mouth  of  Black  River,  Michigan. — Black  River  empties  into  St. 
.ir  Bivcr  at  Port  Huron,  Mich.  At  and  below  its  mouth,  extending 
■ond  the  middle  of  St.  Clair  Eiver,  there  is  a  bar  or  middle  ground 
ich  was  dredged  by  the  Government,  nnder  former  at)t)ropriationB, 
a  clear  depth  of  15  feet.  The  main  channel  of  St.  Olair  Uiver  is 
nd  between  the  middle  ground  and  the  Canadian  shore. 
Jy  the  deposit  of  material  brought  down  by  the  corrent  of  Black 
rer,  the  depth  of  this  bar  has  l^n  reduced  an  average  of  about  6 
hes,  and  in  conjunction  with  a  low  stage  of  water  has  become  an 
>ediment  to  navigation  along  the  front  of  the  city  in  the  vicinity  of 
month  of  Black  River. 

Tie  approved  project  for  the  improvement  of  this  bar  contemplates 
king  a  series  of  dredge  cuts  of  a  uniform  depth  of  16  feet  along  the 
;k  front  of  Port  Huron,  from  the  16-foot  curve  above  to  the  same 
ve  below  the  mouth  of  Black  Eiver,  the  first  cut  at  a  distance  of 
lut  60  feet  from  the  wharves  and  the  others  to  continue  the  work 
ward  as  &r  as  the  available  funds  will  permit. 
ij  Jane  30,  1881,  a  channel  of  16  feet  clear  depth  extended  bom  the 
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16-foot  curve  above  the  mouth  of  the  river  to  the  same  curve  below,  and 
from  a  line  parallel  to  the  wharves  and  50  feet  outside  of  them  towards 
the  middle  of  St.  Glair  Eiver,  making  the  improved  channel  550  feet 
wide,  its  total  length  being  2,200  feet.    Work  was  still  in  progress. 

Work  was  continued  until  the  ftinds  were  exhausted  on  November 
14, 1891,  when  the  improved  channel  had  been  extended  170  feet  farther 
towards  the  middle  of  the  St.  Olair  Biver,  making  its  total  width  720 
feet. 

Total  expenditTSxe  to  June  30,  1891 $12,868.23 

Expended  during  ftsoal  year  (inolusive  of  outstanding  liabilities) 6, 939. 05 

Total  expenditure  to  June  30,  1892 19, 807.28 

July  1, 1891,  balance  unexpended 9,259.47 

June  30, 1892,  amount  expended  during  fiscal  year 9,066.75 

July  1,  1892,  balance  unexpended 192.72 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 192. 72 

(See  Appendix  L  L  12.) 

13.  St,  Clair  Flats  Canal,  Michiga/n, — ^The  present  approved  project 
for  the  improvement  of  the  canal  contemplates  driving  a  doable  row 
of  sheet  piling  to  a  depth  of  26  feet  along  the  channel  face  of  each  dike, 
dredging  the  area  between  the  dikes  to  a  depth  of  20  feet^  continuing 
the  channel  above  and  below  the  canal  to  the  same  depth  m  river  and 
lake,  and  rebuilding  the  decayed  portions  of  the  timber  saperstractore. 
It  is  considered  sufficient  to  obtain  the  depth  of  18  feet  at  present,  and 
to  postpone  obtaining  the  depth  of  20  feet  until  the  general  project  for 
a  continuous  depth  of  20  feet  along  the  entire  water  route  shall  have 
reached  a  more  advanced  stage.  The  estimated  cost  of  obtaining  these 
two  depths  is  as  follows: 

For  18  feet $365,000.00 

For20feet 513,559.40 

On  June  30, 1891,  a  channel  18  feet  in  clear  depth  and  150  feet  in 
width  extended  from  the  18-foot  curve  in  St.  Clair  Eiver,  about  900 
feet  above  the  canal,  down  into  the  canal  for  a  total  length  of  about  3,890 
feet,  the  decayed  channel  occupying  the  east  half  of  the  northern  part 
of  the  canal.  A  little  over  3,000  linear  feet  of  sheet  piling  remained  to 
be  done  to  complete  the  revetment  and  work  was  stUl  in  progress. 

During  the  fiscal  year  dredging  has  been  continued  and  is  still  in 
progress,  and  revetment  construction  has  been  completed. 

On  June  30^  1892,  a  channel  18  feet  in  clear  depth  extended  from  the 
18-foot  curve  in  St.  Clair  Eiver,  about  900  feet  above  the  canal,  for  the 
full  width  of  the  canal  (about  300  feet)  and  throughout  its  whole  length, 
and  for  a  farther  distance  of  2,400  feet  below  the  canal,  where  its  width 
was  gradually  increased  to  380  feet.  A  double  row  of  sheet  piling  had 
been  driven  to  a  depth  of  26  feet  along  the  channel  face  of  each  dike. 

The  general  project  for  a  continuous  depth  of  20feet  along  the  entire 
water  route  is  not  yet  in  a  sufficiently  advanced  stage  to  warrant  making 
this  depth  at  St.  Clair  Flats  Canal  at  present,  but  the  depth  of  18  feet 
is  urgently  demanded.  All  through  commerce  between  Lakes  Ontario 
and  Erie  and  Detroit  Eiver,  on  the  one  hand,  and  Lakes  Huron,  Michi- 
gan, and  Superior,  on  the  other,  must  pass  through  this  canal.  This 
conmierce  is  about  the  same  as  that  through  Detroit  Eiver,  which,  for 
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the  season  of  1891.  consisted  of  34,251  vessels,  having  a  registered  ton- 
nage of  22,160,000. 

Total  expenditure  to  June  30, 1891 $696,179.50 

Expended  during  fiscal  year,  exclusive  of  outstanding  liabilities 53, 581. 40 

Total  expenditure  to  June  30, 1892 749,760.90 

July  L1891,  balance  unexpended 78,981.21 

June  30, 1892,  amount  expended  during  fiscal  year 63, 932. 11 

July  1,1892,  balance  unexpended 15,049.10 

July  1, 1892,  outstanding  liabiUties $7,940.88 

July  1, 1892,  amount  covered  by  uncompleted  contracts 3, 264. 17 

11,205.05 

July  1, 1892,  balance  available,  applicable  only  to  Grosse  Pointe  Channel.      3, 844. 05 


• 


i  Amount  (estimated)  required  for  completion  of  existing  project 196, 250. 00 

<  Submitted  in  compuance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  13.) 

14.  Operating  a/nd  care  of  8t.  Clair  Flats  Canal,  Michigan, — The  canal 
is  in  immediate  charge  of  a  cnstodian,  who  reports  any  violations  of 
canal  regulations,  and  also  acts  as  inspector  whenever  work  is  in  prog- 
ress. 

Daring  the  spring  of  1892  repairs  were  made  to  the  canal  revetments 
at  eleven  different  places,  where  they  had  been  injured  by  the  striking 
of  vessels.    The  cost  of  this  work  was  $571.16. 

Daring  the  fiscal  year  ending  June  30, 1892,  the  ordinary  current  ex- 
X>enses  of  operating  and  care  of  the  canal,  such  as  salary  of  custodian, 
trimming  willows,  etc.,  exclusive  of  the  amount  named  above,  was 
$1,188.67. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30, 1893,  is  as  follows: 

Salary  of  custodian $1,500 

Current  repairs  and  contingencies  which  can  neither  be  foreseen  nor  estima- 
ted for  in  detail,  to  include  a  fair  proportion  of  the  expenses  of  the  office  of 
the  superintending  engineer  at  Detroit 3,500 

Total 5,000 

All  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of 
the  river  and  harbor  act  of  June  5, 1884). 

Total  expenditures  to  June  30,  1891 $59,253.30 

Expended  during  fiscal  year 1,888.67 

Total  expenditure  to  June  30, 1892 61,141.97 

Amount  required  for  fiscal  year  ending  June  30, 1893 5, 000. 00 

Balance  remaining  of  allotments  of  preceding  year,  exclusive 

of  outstanding  fiabilities $3,308.33 

Outstanding  liabUities 625.00 

2,683.83 

Additional  allotment  required  for  fiscal  year  ending  June  30,  1893 2, 316. 67 

(See  Appendix  L  L  14.) 

15.  Clinton  River,  Michigan, — In  1870  the  channel  over  the  bar  at 
the  entrance  to  this  river  aftbrded  a  depth  of  only  3J  feet,  while  the 
depth  in  the  river  for  some  distance  above  was  10  feet. 

A  project  for  dredging  a  channel  across  the  bar  was  approved  and 
carried  into  effect  in  1870.    A  project  for  the  general  improvement  of 
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tlie  liver  firom  its  month  to  the  city  of  Mount  Clemens  was  subi 
in  1880  and  renewed  and  approved  in  1889.    It  contemplates  a  cl 
8  feet  deep  and  of  navigable  width  for  the  entire  distance  of  al 
miles  from  the  month  of  the  river  to  Monnt  Clemens.    Involved 
was  the  closing  of  a  gap  opposite  Monnt  Clemens  and  of  Catfig 
Blind)  Channel ;  also  closing  the  main  channel  at  and  making  a  stri 
cnt  across  Shoemakers  Bend,  constructing  a  revetment  on  the 
side  of  the  month  from  the  shore  to  the  requisite  depth  in  Lak^ 
Clair,  and  dredging  wherever  necessary  to  attain  the  desired  d( 
the  estimated  cost  of  the  improvement  being  f  32,926. 

By  June  30, 1891,  the  work  at  Shoemakers  Bend  had  been  comph 
the  gap  opposite  Mount  Clemens  had  been  closed^  some  dredging 
been  done  at  the  mouth  of  the  river  and  at  various  shoals  bet 
there  and  Monnt  Clemens,  and  dredging  was  still  in  progress. 

Work  was  continued  until  the  funds  were  exhausted  on  Octol 
1891,  when  a  channel  8  feet  in  depth  and  75  feet  or  more  in  width 
tended  from  the  mouth  of  the  river  to  the  bridge  at  Mount  Clei 
Although  this  channel  can  not  be  considered  as  permanent,  no 
plaint  of  its  deterioration  has  yet  been  received. 

The  good  effect  of  the  dredging  already  done  is  liable  to  be  desi 
by  deposits  of  material  brought  down  by  annual  freshets  in  the  rii 

Total  expenditme  to  Jane  80,1891 $I5.4C1( 

Expended  daring  fiscal  year €,O0(l( 

Total  expenditore  to  Jane  90, 1892 51, 411.1 

Jaly  1. 1S91, balance  anexpended 7,971.j 

Jane  30, 1892,  amoont  expended  daring  fiscal  year 7,8^.Sr| 

Joly  1, 1892,  balance  anexpended 101.3 

Amoant  appropriated  by  act  approved  Jnly  13, 1892 S,.!i<>i.O|} 

Amonnt  available  for  fiscal  year  ending  Jane  30, 1893 8, 665.S!! 

(See  Appendix  L  L  15.) 

16,  Orosse  Painte  Channel^  Michigan. — Between  the  lower  end  of  8t 
Glair  Flats  and  the  deep  water  of  Detroit  River  the  only  known  ob- 
struction to  nayigation  is  the  large  shoal  off  Grosse  Pointe,  known  as 
Orosse  Pointe  Flats.  At  ordinary  stages  of  water  vessels  drawing  16 
feet  can  cross  this  obstruction,  but  when  the  water  is  as  low  as  it  b» 
been  during  the  last  few  years  vessels  drawing  more  than  15  feet  can 
pass  only  with  great  care  and  difficulty. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $75,000 
for  "improving  St.  Clair  Flats  Ship  Canal,  •  •  •  all  or  any  portion 
of  which  may,  in  the  discretion  of  the  engineer,  be  expended  in  dredg- 
ing Grosse  Pointe  ChanneL"  Five  thousand  dollars  was  consequently 
reserved  from  this  appropriation  for  the  removal  of  any  small  and  well 
defined  obstruction  that  might  be  found  at  Grosse  Pointe,  as  well  ai 
for  making  such  surveys  as  might  be  necessary  before  making  a  defi 
nite  project.  A  small  shoal  was  removed  in  July,  1889,  but  no  mor 
such  obstructions  have  since  been  found. 

As  the  improvement  of  other  connecting  channels  of  the  Great  Lake 
begins  to  approach  the  20-t'oot  depth,  which  it  is  recognized  that  the; 
should  ultimately  have,  the  annoyance  to  shipping  at  Grosse  Point 
Flats  must  increase,  and  the  necessity  for  a  channel  at  this  point  i 
urgent.  The  number  of  vessels  annually  crossing  these  flats  is  enoi 
monSy  and  to  insure  a  thoroughly  satisfactory  result  a  channel  800  fee 


u 


BIYEB  AND  HABBOR  IMPBOYEMENTS.  343 

wide  and  nearly  5^  miles  long  should  be  dredged  and  the  fhll  depth  of 
20  feet  should  be  obtained  at  whatever  cost.  The  approximate  esti- 
mate for  this  work  is  f  956,825.76. 

The  commerce  which  passes  this  point  already  exceeds  20,000,000  tons 
annually,  and  steps  can  not  be  taken  too  soon  for  its  accommodation. 

July  1, 1891,  balance  unexpended $3,844.05 

July  1, 18d2,  balance  unexpended 3,844.05 

i  Amount  (estimated)  required  for  completion  of  existing  project 956, 825. 76 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  16.) 

17.  Rouge  River ^  Ific^t^aw.— Before  improvements  were  begun  Eonge 
Biver  had  a  channel  of  11  feet  over  the  bar  at  its  mouth,  and  from  10 
to  17  feet  thence  to  the  bridge  of  the  St.  Louis  and  Wabash  Bailroad,  a 
distance  of  nearly  15,000  feet.  In  earlier  days  vessels  had  ascended 
it  to  Dearborn,  a  distance  of  about  15  miles. 

The  approved  project  for  improvement  contemplates  dredging  the 
river  to  a  depth  of  16  feet  and  width  of  240  feet  at  the  mouth,  gradually 
narrowing  to  100  feet  at  a  distance  of  about  1,150  feet  above,  and  then 
continuing  this  width  to  the  bridge  of  the  St.  Louis  and  Waoash  Eail- 
road. 

On  June  30,  1891,  the  dredged  channel  was  16  feet  deep,  240  feet 
wide  at  the  mouth,  gradually  narrowing  to  100  feet  at  a  distance  of 
1,150  feet  above;  thence  to  the  Michigan  Central  Eailroad  Bridge,  an 
additional  distance  of  about  11,500  feet,  it  averaged  70  feet  in  width, 
being  wider  at  the  curves.  The  total  length  of  tiie  dredged  channel 
was  about  12,650  feet. 

No  ftinds  were  available  during  any  part  of  the  fiscal  year  ending 
June  30, 1892,  for  which  reason  no  work  was  done,  and  some  shoaling 
has  ta^en  place  in  portions  of  the  channel  already  dredged. 

Total  expenditure  to  Jnne  30,  1891 $20,488.28 

Total  expenditure  to  Jnne  30, 18d2 20,483.28 

Julyl,  1891,  balance  unexpended 133.17 

July  1, 1892,  balance  unexpended 133.17 

▲mount  appropriated  by  act  approved  July  13,  1892 11,690.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11,823. 17 

(See  Appendix  L  L  17.) 

18.  Detroit  River,  Michigan. — Originally  the  channel  at  Lime  Kiln 
Grossing,  Detroit  Eiver,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  the  wind.  As  originally  projected  in  1874,  the  improvement  at  this 
point  was  to  consist  of  a  curved  channel  300  feet  wide,  with  a  uniform 
depth  of  20  feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side;  and  in  1888  a  further  additional 
width  of  40  feet  on  the  western  side  was  authorized,  as  the  lowest  bid 
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under  the  final  appropriation  was  so  low  that  the  money  in  hand  would 
pay  for  the  increased  excavation. 

This  440-foot  channel  was  completed  during  the  fiscal  year  ending 
June  30, 1891,  at  a  cost  of  but  little  more  than  half  the  estimate  for 
the  400-foot  channel,  and  the  only  work  done  during  the  fiscal  year 
ending  June  30, 1892,  has  been  the  preparation  of  a  map  of  the  river 
front  of  Detroit,  and  the  reading  of  water  gauges. 

The^project  for  Lime  Kiln  Grossing  having  been  completed,  no  further 
estimate  is  submitted  for  work  at  that  point.  Owing  to  the  low  water 
of  the  last  few  years,  however,  vessels  have  struck  on  a  number  oi 
shoals  in  different  parts  of  the  river,  and,  in  view  of  the  magnitude  of 
the  commerce  affected,  all  such  shoals  should  be  removed  as  soon  as 
j>0S8ible. 

Total  expenditnre  to  June  30, 1891 $702,122.04 

Expended  during  fiscal  year 64. 48 

Total  expenditure  to  June  30, 1892 702,186.52 

July  1, 1891,  balance  unexpended 988.37 

June  ^,  1892,  amount  expended  during  fiscal  year 64. 48 

July  1, 1892,  balance  unexpended 923.89 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 30, 923. 89 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  18.) 

19.  Eemoving  sunken  vessels  or  craft  ohstrueting  or  endangering  nath- 
igation. —  Wreck  of  scow  Hannah  Moore. — The  unladen  wooden  scow 
Hannah  Moore  became  water-logged  and  sunk  in  St.  Glair  River  on 
July  3,  1891.  When  it  became  apparent  that  her  owner  did  not  pro- 
pose to  remove  her,  the  thirty  days'  notice  required  by  law  was  pub- 
lished and  specifications  for  her  removal  were  issued. 

In  due  course  a  contract  for  her  removal  was  entered  into  on  Sep- 
tember 28,  1891,  with  the  lowest  bidder,  Mr.  Chauncey  E.  Mitchell, 
for  the  lump  sum  of  $880.  By  November  9  the  wreck  was  completely 
removed,  and  on  November  16  the  contract  was  closed.  The  total  cost 
to  the  (xovernment,  including  superintendence,  printing,  advertising, 
etc.,  was  $902.10.    No  articles  of  value  were  recovered. 

(See  Appendix  L  L  19.) 

IMPROVE^fENT  OP   RIVERS  AND    HARBORS  ON    LAKE    ERIE  WEST  OP 

ERIE,  PENNSYLVANIA. 

OflScers  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers,  to 
December  1,  1891,  and  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
since  December  12, 1891,  with  Lieut.  William  V.  Judson,  Corps  of  Engi- 
neers, under  their  immediate  orders;  Lieut.  William  V.  Judson,  Corps 
of  Engineers,  in  temporary  charge  from  December  1  to  12, 1891. 

i.  Monroe  Harbor^  Michigan. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  navigable  waters  of  the  River 
Raisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
It  provided  for  cutting  a  canal  through  River  Raisin  Point,  between  th6 
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liver  and  the  lake,  4,000  feet  long  and  100  feet  wide,  and  protecting  the 
entrance  into  the  lake  by  parallel  piers,  the  object  being  to  afford  a 
channel  of  entrance  of  navigable  width  with  a  depth  of  10  feet.  Work 
was  commenced  in  1835  and  has  been  contiimed  from  time  to  time  since 
that  date. 

The  entire  amount  appropriated  for  this  harbor  has  been  $225,515.27, 
all  of  which  has  been  expended  in  construction  and  repairs. 

The  annual  report  for  1891  reported  that  at  the  close  of  the  previous 
fiscal  year  there  was  a  fair  channel  with  a  least  depth  of  8  feet  up  to  a 
point  below  Monroe,  where  the  bottom  is  of  rock. 

No  expenditures  have  been  made  during  the  past  year,  and  there  is 
no  further  information  regarding  condition  of  channel. 

The  revetment  of  the  canal  and  the  piers  are  now  very  much  decayed 

Amonnt  appropriated  by  act  approved  July  13, 1892 $10, 000. 00 

(  Amoant  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

<  SubmittecL  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  H5G3  and  1867. 

(See  Appendix  MM  1.) 

J2.  Toledo  Harbor^  Ohio. — ^The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  feet  deep  through  Maumee 
Bay,  and  this  was  auiended  from  time  to  time,  resulting  in  the  present 
project,  which  provides  for  a  width  of  200  feet  at  bottom  and  a  depth 
of  16  feet  at  low  water  between  the  city  of  Toledo  and  deep  water  in 
Lake  Erie. 

The  total  amount  appropriated  for  improving  the  natural  or  old 
channel  previous  to  June  30,  1892,  is  $724,332.61.  Amount  expended 
to  June  30, 1891,  f  719,432.58.  Amount  expended  in  last  fiscal  year, 
including  liabilities,  $4,900.03. 

The  act  of  September  19, 1890,  appropriated  $5,000  for  clearing  old 
channel.  This  sum  was  expended  in  the  summer  of  1891  in  dredging 
shoal  places."  The  channel  was  so  far  cleared  as  to  leave  a  depth  of 
15.6  feet  throughout  and  a  width  of  100  feet  in  the  narrowest  place,  the 
widest  being  about  260  feet. 

As  the  new  straight  channel  is  now  open  to  navigation,  and  is  better 
than  the  old  one,  it  does  not  seem  desirable  to  expend  any  further 
sums  in  maintaining  the  less  direct  and  poorer  channel. 

Dredging  in  straight  channel  was  continued  until  June  7, 1892,  save 
when  suspended  for  the  winter.  As  a  result  this  channel  is  now  open 
to  navigation  with  it«  fiill  width  of  200  feet  on  the  bottom  over  nearly 
nine-tenths  of  the  distance,  and  the  narrowest  portion  remaining  has  a 
width  of  170  feet. 

Various  causes  have  contributed  to  prevent  dredging  so  as  to  give  a 
clear  channel  of  17  feet  depth,  and  there  has  been  a  fill  of  eight-tenths 
of  a  foot  from  sediment  and  other  material  moved  bv  waves  or  currents. 
The  average  depth  below  mean  level  of  the  lake,  referred  to  mean  level 
from  1860  to  1875,  is  16.6  feet. 

There  is,  therefore,  considerable  dredging  still  required  to  complete 
tlie  channel  to  full  width  and  depth,  and  an  aimual  expenditure  will  be 
required  in  future  for  maintenance  of  the  channel. 

The  ofl&cer  in  charge  of  the  work  recommends  that  a  good  dredge  and 
scows  be  procured  and  operated  by  hired  labor,  as  the  most  economical 
and  advantageous  method  of  maintaining  the  channel. 

Tiie  pile  protection  around  the  range  lights  in  the  turn-out  division 
was  completed  December  1, 1891. 
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Old  Channel. 

July  1, 1891,  balance  nnezpended $4,900.08 

June  30, 18^,  amount  expended  dming  fiBoal  year 4,423.66 

July  1, 1892,  balance  nnexpended 476.37 

July  1, 1892,  outstanding  Uabilities 476.37 

Straight  Chunnel, 

Julyl,  1891,  balance  unexpended 191,682.54 

June  30. 1892,  amount  expended  during  fiscal  year 176,224.04 

July  1, 1892,  balance  unexpended 15,458.50 

July  1, 1892,  outstanding liabiUties 9,905.89 

Julyl,  1892,  balance  available 5,552.61 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 205, 552. 61 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 200, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

5.  Port  Clinton  HarboVy  Ohio. — In  1870  the  channel  at  the  entrance 
to  this  harbor  was  narrow  and  intricate,  with  a  depth  of  only  5  feet. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
from  the  north  shore  of  the  Portage  Eiver,  opposite  the  town,  967  feet 
into  the  lake,  and  two  pile  piers  200  feet  apart,  of  an  aggregate  length 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  h^e,  with  a  view 
of  maintaining  a  depth  of  9  feet  between  them. 

The  total  amount  appropriated  and  expended  for  this  harbor  to 
Jane  30, 1891,  was  $56,000. 

The  act  of  September  19,  1890,  appropriated  $3,000  for  improving 
this  harbor.  This  sum  has  been  expended  in  the  last  fiscal  year  for 
dredging  to  deepen  the  channel.  A  depth  of  10 feet  through  the  bar  and 
between  piers  has  been  restored.  Such  expenditures  for  maintainiug 
the  depth  of  water  are  not  a  part  of  the  project  of  improvement  for 
which  the  estimate  is  submitted,  and  the  estimate  to  complete  the  pro- 
ject is  therefore  not  reduced. 

July  1, 1891,  balance  unexpended $3,000.00 

June  80,  1892,  amount  expended  during  fiscal  year 3,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

<  Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

4,  Sandusky  City  Harbor,  Ohio. — The  original  depth  in  the  channel 
through  the  outer  bar  was  10  feet  and  greatest  depth  in  bay  about  12 
feet. 

The  project  adopted  in  1880  provided  for  a  channel  through  the  outer 
bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city  docks 
100  feet  wide,  the  whole  to  be  15  feet  deep. 

Approved  project  of  1888  provides  for  a  "straight  channel'*  for  this 
harbor  200  feet  wide  and  17  feet  deep,  extending  from  the  east  end  of 
the  dock  channel  to  the  north  end  of  Cedar  Point.  This  new  channel 
will  materially  shorten  and  improve  the  existing  entrance.  The  esti- 
mated cost  of  straight  channel,  as  projected,  is  $96,712;  of  this  amoiuA 
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ihere  has  already  been  appropriated,  by  acts  of  Congress  of  1888  and 
1890,  the  sum  of  $80,000,  more  or  less. 

Act  of  September  19, 1890,  appropriated  for  improving  harbor  at 
Sandusky,  Ohio,  $45,000.  Amount  expended,  iacluding  outstanding 
liabilities,  to  June  30, 1891,  $315,251.72.  Amount  of  liab&ties  incurred 
in  last  fiscal  year  $37,739.74. 

Dredging  in  straight  channel  under  contract  reported  at  end  of  last 
fiscal  year  was  continued  until  October  17,  when  contract  was  completed. 

As  nearly  as  can  be  determined  in  advance  of  a  careful  survey  the 
present  condition  of  the  channel  indicates  that  about  one- third  of  the 
dredging  for  new  straight  channel  has  been  accomplished.  A  survey 
of  the  harbor  is  to  be  made  at  an  early  day  which  will  afford  definite 
information  regarding  the  condition  of  the  harbor. 

Dredging  in  the  old  channel  to  restore  fcdl  width  and  depth  was 
completed  July  23. 

The  outer  bar  is  now  the  worst  obstruction,  the  channel  having  a 
depth  of  only  12  to  14  feet  and  width  of  50  to  100  feet. 

The  conditions  of  this  harbor  are  such  that  a  full  depth  in  channels 
can  only  be  maintained  by  frequent  dredging. 

July  1, 1891,  balance  unexpended $40,362.20 

June  90, 1892y  amount  expended  daring  fiscal  year 88,273.66 

July  1, 1892,  balance  unexpended 2,088.54 

Amount  appropriated  by  act  approved  July  13, 1892 41, 712. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 43, 800.54 

(See  Appendix  M  M  4.) 

5.  Sandusky  River j  Ohio. — ^The  present  project  for  this  improvement 
was  based  on  a  survey  made  in  compliance  with  the  river  and  harbor 
act  of  1880,  and  provides  for  opening  a  channel  100  feet  wide  and  9  feet 
deep  through  the  bars  between  the  city  of  Fremont  and  the  channel  in 
Sandusky  Bay. 

The  expense  was  estimated  to  be  f  44,000. 

At  the  dose  of  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $21,500 
had  been  appropriated  for  the  present  project,  all  of  which  has  been 
expended.    iN'o  fiirther  appropriation  was  made  until  the  year  1890. 

Act  of  September  19, 1890,  appropriated  for  this  improvement  $1,500. 

Dredging  under  the  last  appropriation  was  commenced  September  1 
and  completed  September  15, 1891. 

As  a  result  the  navigation  was  somewhat  improved,  so  as  to  fairly 
meet  the  present  demands  of  commerce  to  Fremont.  The  least  depth 
in  channel  was  7  feet  in  September,  1891. 

Somewhat  more  than  half  the  estimated  cost  of  project  has  been  ex- 
pended, but  it  is  ten  years  since  work  was  commenced,  and  it  is  prob- 
able that  the  amount  now  required  to  procure  a  channel  of  9  feet  deptiii 
would  not  be  decreased  to  the  extent  of  the  amount  appropriated. 

Amount  expended  previous  to  June  30,  1891 $21,500.00 

Amount  expended  in  last  fiscal  year 1,500.00 

July  1, 1891,  balance  unexpended 1,500.00 

Jane  30, 18^,  amount  expended  during  fiscal  year 1,500.00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  oi  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  5.) 

6»  Huron  Harbor^  Ohio. — ^The  improvement  of  this  harbor  ^a^  eioav- 
menced  in  1826,  when  the  mouth  of  the  river  was  closed  to  navigdkio'ii 
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by  a  sand  bar,  and  has  been  continued  from  time  to  time  since  that 
late. 

The  project  adopted  in  1890  consists  in  extending  the  parallel  piers 
to  the  lake  contoor  of  16  feet  depth  and  dredging  channel  to  same 
depth.  The  estimated  cost  of  this  project  was  f  22,000  in  addition  to 
Eimonnt  required  for  renewing  portions  of  old  work. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  con- 
tract with  John  S^ng,  of  Lorain.  Ohio,  for  extending  west  pier  120  feet. 
The  work  was  completed  September  23,  1891.  Some  minor  repairs 
liave  also  been  made  to  both  piers.  The  project  is  about  one-half  com- 
pleted. 

Total  expenditures  to  June  30, 1891,  $128,469.43.  Expenditures  in 
last  fiscal  year,  $10,804.28. 

The  result  thus  far  is  a  channel  depth  of  16  feet,  where  originally  the 
bar  was  dry  at  low  water. 

The  estimated  cost  of  completing  the  extension  of  piers  as  contem- 
plated, is  $13,600.  The  superstructure  of  old  piers  is  in  very  bad  con- 
dition from  decay  and  injury  by  storms.  The  necessary  repairs  and 
renewal  are  estimated  to  cost  $12,000. 

Like  nearly  all  the  lake  harbors  the  channel  outside  the  piers  shoals 
more  or  less  from  year  to  year,  so  that  it  is  generally  necessary  to  use  a 
part  of  available  ^nds  in  dredging.  At  times  repairs  are  indispensa- 
ble, so  that  part  of  each  appropriation  is  necessarily  expended  without 
a  corresponding  advance  in  the  project  of  improvement. 

July  1, 1891,  balance  unexpended $10,804.28 

June  3i >,  1892,  amount  expended  during  fiscal  year 10, 804. 28 

Amount  appropriated  by  act  approved  J  uly  13, 1892 15, 000. 00 

Amount  (estimated)  required  for  renewal  of  piers 10, 600. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  6.) 

7.  Vermillion  Harbor,  OAio.-^Before  improvement  the  mouth  of  the 
Vermillion  River  was  closed  by  a  sand  bar,  upon  which  there  was  a  depth 
of  less  than  2  feet.  The  original  project  consisted  of  parallel  piers 
running  out  into  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended  from 
time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
feet,  and  has  since  remained  nearly  permanent. 

The  act  of  September  19, 1890,  made  an  appropriation  of  $2,000  for 
this  harbor  for  repairs.  The  amount  is  much  too  small  to  put  the  piers 
in  good  condition. 

The  most  economical  and  advantageous  method  of  doing  the  work  is 
by  hired  labor.  It  was  not  convenient  to  make  the  repairs  at  any  time 
during  the  last  fiscal  year. 

The  work  will  be  completed  as  far  as  available  ftinds  may  permit  in 
the  season  of  1892. 

The  total  amount  appropriated  for  construction  and  maintenance  of  this 

harbor  has  been ^  $126, 701. 28 

Total  expenditures 124,701.28 

July  1,  1891,  balance  unexpended 2,000.00 

July  1,  1892,  balance  unexpended 2,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 2, 000. 00 

—«xt  available  for  fiscal  year  ending  June  30,  1893 4,000.00 
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( Amoimt  (estimated)  required  for  completion  of  existing  project $6^  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  7.) 

8.  Black  River  Harbor^  Ohio. — ^The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1828,  and  amended  from  time  to 
time  as  the  demands  of  commerce  called  for  an  increased  depth  of  chan- 
neL  The  present  project  provides  for  parallel  piers  200  feet  apart, 
running  ont  to  a  depth  of  16  feet  in  the  lake. 

The  total  amount  appropriated  and  allotted  for  this  improvement  in 
various  years,  commencing  with  1828,  has  been  f  232,204.77:  amount 
expended  to  June  30, 1891,  $222,928;  amount  expended  in  last  fiscal 
year,  $9,276.77. 

Work  of  extending  the  piers  under  contract  previously  reported  was 
completed  September  12, 1891.  Under  this  contract  the  east  pier  has 
been  extended  102  linear  feet. 

Small  repairs  have  been  made  to  superstructure  of  old  piers. 

At  the  close  of  the  last  fiscal  year  the  channel  was  reported  to  be  16 
feet  deep. 

July  1^  1891y  balance  unexpended $9,276.77 

June  30, 18SK2^  amount  expended  dnring  fiscal  year 9,276.77 

Amoimt  appropriated  by  act  approved  July  18, 1892 20, 000. 00 

C  Amount  (estimated)  required  for  increase  of  depth  to  17  feet 38, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Apx>endix  M  M  8.) 

9,  OleveUmd  Harbor ^  Ohio. — The  original  project  for  the  improvement 
of  the  month  of  Cuyahoga  Biver  was  adopted  in  1825,  and  has  been 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  of 
X)arallel  piers  aboat  200  feet  apart,  running  out  to  a  depth  of  16  feet  in 
the  lake. 

When  operations  were  commenced  there  was  a  long,  low  sand  bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was 
through  a  narrow,  intricate  channel,  with  a  depth  of  about  3  feet. 

The  amount  appropriated  and  allotted  for  the  improvement  from  1825 
to  1874,  including  survey  in  1826,  was  $346,881.61.  In  1876  the  sum 
of  $8,000  was  appropriated  for  maintenance  of  old  work. 

In  1875  a  project  was  adopted  for  construction  of  a  breakwater  to 
form  a  harbor  of  refuge.  The  project  has  been  amended  from  time  to 
time,  and  now  includes  two  breakwaters,  one  east  and  one  west  of  the 
channel  entrance. 

From  1875  to  1890  inclusive  there  was  appropriated  for  continuing 
the  improvement  the  sum  of  $1,168,750.  Of  this  amount  certain  sums 
have  necessarily  been  expended  for  repairs  of  old  piers  and  for  dredg- 
ing to  maintain  the  channel  depth.  These  sums  will  amount  to  about 
$^,000.  Assuming  this  amount  to  be  exact,  there  had  been  expended 
upon  the  breakwaters  for  construction  and  repairs  to  June  30, 1891, 
$1,112,399.85;  amount  expended  during  last  fiscal  year,  $54,718.40. 

As  a  result,  the  west  breakwater  has  been  completed  and  about  2,152 
feet  of  the  east  breakwater,  making  a  total  length  of  9,308^  feet.  The 
amount  remaining  to  complete  the  breakwater  as  planned  is  3,350  linear 
feet. 

lA  the  last  fiscal  year  the  construction  of  breakwater  was  continued 
from  July  1  to  November  23,  when  the  contract  was  completed. 
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Under  this  contract  the'  east  breakwater  was  extended  452^  linear 
feet. 

Dredging  in  the  inner  harbor  was  continued  antil  July  15.  At  con- 
clusion of  the  work  the  channel  had  a  clear  depth  exceeding  16  feet. 

In  the  spring  of  1892  it  was  found  that  quite  extensive  repairs  weio 
needed  to  the  breakwaters,  owing  to  injuries  by  storms  and  ice.  The 
amount  which  could  be  undertaken  was  limited  by  available  funds. 
These  repairs  were  commenced  in  June  and  were  in  progress  at  the  close 
of  the  fiscal  year. 

The  maintenance  of  the  breakwater  already  completed  will  require  a 
considerable  annual  expenditure,  and  the  same  is  true  of  the  channel 
entrance  to  the  river,  which  is  the  real  commercial  harbor  of  Cleveland. 

July  1, 1891,  balance  unexpended $56, 350. 15 

June  30,  1892,  amount  expended  during  fiscal  year 54^  718.40 

July  1, 1892,  balance  unexpended 1,631.75 

July  1, 1892,  outstanding  liabiUties 233.87 

July  1, 1892,  balance  available 1,397.88 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 101, 397. 88 

C  Amount  (estimated)  required  for  completion  of  existing  project 344, 250. 00 

^  Submitted  in  compliance  with  requirements  of  sectioos  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  MM  9.) 

10.  Fairport  Rarhor^  Ohio, — ^When  the  work  was  commenced  in  1826 
the  mouth  of  the  river  was  closed  by  a  sand  bar  1,200  feet  Avide,  at 
times  so  hard  and  dry  that  teams  could  cross  over  it. 

The  present  project  for  the  improvement  of  this  harbor  consists  of 
parallel  piers,  200  feet  apart,  running  into  the  lake.  It  was  adopted  in 
1825,  and  has  been  modified  by  prolonging  the  piers  from  time  to  time 
so  as  to  give  increased  depth,  the  object  now  being  to  afford  a  channel 
of  navigable  width  and  not  less  than  16  feet  in  depth. 

The  total  amount  appropriated  and  allotted  for  Grand  Eiver  and  Fair- 
port  Harbor,  commencing  in  1825,  is  $320,873.53;  amount  expended  to 
June  30, 1891,  $299,469.82  ]  amount  expended  in  last  fiscal  year,  $20.- 
033.26. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a  con- 
tract reported  last  year.  The  contract  expired  July  30, 1891,  by  limita- 
tion of  time,  and  was  amended. 

Proposals  were  obtained  and  a  new  contract  was  let  to  Mr.  J.  E.  Irwin, 
of  Painesville,  Ohio.  Under  this  contract,  dredging  was  commenced 
October  5,  and  completed  November  23, 1891.  As  a  result  the  channel 
was  given  a  depth  of  17  feet  throughout. 

In  the  spring  of  1892  it  was  found  that  a  bar  had  formed  near  the  end 
of  the  piers  at  the  entrance  to  the  harbor.  As  its  immediate  removal 
was  necessary  a  dredge,  scows,  and  tug  were  hired  from  the  American 
Transportation  Company,  at  a  rate  of  $75  per  day  for  the  outfit. 

The  plant  was  employed  ten  and  one-half  days,  and  a  good  channel 
was  dredged  through  the  bar  to  a  depth  of  17  feet. 

Work  under  contract  for  extension  of  piers  was  continued  until  August 
31,  when  it  was  completed.  The  west  pier  has  been  extended  80  feet 
and  the  east  pier  120  feet^  General  repairs  have  also  been  ntiade  to  bgth 
piers. 
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The  commerce  of  Fairport  Harbor  is  iucreasing  rapidly  and  it  seems 
probable  that  additional  focilities  may  be  required  in  the  near  fature. 

July  1, 1891,  balance  nnexpended $21,403.^1 

JnneSiOy  1SSK2,  amoimt  expended  dnring  fiscal  year 20,033.26 

July  1, 1892,  balance  unexpended 1,370.45 

Amount  appropriated  by  act  approved  Jnly  13,  1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 36, 370. 45 

(  Amount  (estimated)  required  for  completion  of  existing  project 79, 400. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  10.) 

11.  Ashtabula  Harbor^  Ohio. — ^The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826.  Eock  bottom  was  then 
fonnd  at  9  feet  below  the  surface,  and  there  was  a  depth  of  only  2  feet 
of  water  on  the  bar  at  the  entrance. 

A  later  amended  project  contemplated  the  extension  of  the  piers  out 
to  16  feet  depth  of  water,  the  removal  of  the  decayed  portions  of  both 
piers,  and  rebuilding  with  new  material,  at  the  same  time  straightening 
the  line  of  the  west  pier  so  as  to  nftbrd  a  uniform  width  of  160  feet  in 
channel. 

The  present  project,  adopted  in  1891,  provides  for  a  width  of  205  feet 
between  piers  and  a  depth  in  channel  between  piers  of  20  feet;  the 
piers  to  he  extended  to  the  depth  of  22  feet  in  the  lake. 

Dredging  the  shale  rock  and  loose  material  was  continued,  undei 
contract  previously  reported,  until  September  26,  when  it  was  com- 
pleted. 

As  a  result  the  channel  was  dredged  to  a  depth  varying  from  16  to 
17  feet,  and  from  115  to  150  feet  in  width.  The  channel  through  the 
bar  was  excavated  to  a  depth  of  18  feet. 

The  work  of  removing  part  of  east  pier  has  not  yet  been  undertaken, 
for  the  reason  that  the  lowest  proposal  for  the  work  exceeded  the 
amount  of  available  funds. 

In  the  spring  of  1892,  the  channel  over  the  bar  was  again  filled.  A 
dredge  was  employed  45f  hours  with  scows  and  tug,  and  the  channel 
was  excavated  to  a  depth  of  18  feet. 

The  total  amount  appropriated  for  this  harbor  from  1826  to  1890,  in- 
clusive, was  $467,401.21;  amount  expended  to  June  30,  1891, 
$428,310.72;  amount  expended  in  last  fiscal  year,  including  liabilities, 
$30,423.74. 

Ashtabula  is  rapidly  becoming  one  of  the  largest  shipping  points  for 
iron  ore  upon  Lake  Erie,  and  the  necessity  for  deeper  water  is  urgent. 

July  1,  1891,  balance  unexpended $39,090.49 

Jane  ^So,  18^,  amount  expended  during  fiscal  year 30, 203. 74 

July  1,  1892,  balance  unexpended 8,886.75 

Julyl,  1892,  outetanding  liabilitlee 220.00 

July  1,  1892,  balance  available 8,666.75 

Amount  appropriated  by  act  approved  July  13,  1892 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 78, 666. 75 

i  Amount  (estimated)  required  for  completion  of  existing  project 244, 392. 00 

<  Submitteid  in  compliance  witb  requirements  of  sections  2  of  river  and 
C     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  11.) 
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12.  Removing  sunken  vessels  or  eraft  obstructing  or  endangering  navi- 
gation.— Two  wrecks  in  Port  Clinton  Harbor,  OMo,  one  of  the  sail  boat 
Rescue^  the  other  of  the  tng  Wilcox^  have  been  examined  and  found  to 
be  obstructions  to  navigation,  and  an  allotment  of  $100  from  the  per- 
manent appropriation  of  June  14, 1880,  was  made  for  their  removal  by 
the  Secretary  of  War  May  17, 1892,  The  work  was  not  done  before 
the  close  of  the  fiscal  year. 

(See  Appendix  M  M  12.) 

EXAMINATIONS  AND  SURVEYS,  MADE  IN    COMPLIANCE    WITH  PROVI- 
SIONS OP  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Maj.  Overman,  and  reports 
thereon  submitted  through  Col.  Henry  L.  Abbot,  Corps  of  Engineers, 
Division  Engineer,  Northeast  Division.  It  is  the  opinion  of  Maj.  Over- 
man and  of  the  division  engineer,  based  upon  the  facts  and  reasons 
given,  that  these  localities  are  worthy  of  improvement.  The  conclu- 
sions of  these  officers  being  concurred  in  by  me,  Maj.  Overman  was 
charged  with  and  has  completed  their  survey  and  submitted  reports 
thereon.  The  reports  were  transmitted  to  Congress  and  printed  as 
executive  documents  of  the  Fifby-second  Congress,  first  session. 

1.  Grand  River  j  OhiOy  between  Richmond  and  the  mouth. — ^The  improve- 
ment proposed  contemplates  the  excavation  of  a  channel  160  feet  wide, 
18  feet  deep,  and  7,310  feet  long,  at  an  estimated  cost  of  $39,000. 
Printed  as  House  Ex.  Doc.  No.  61.     (See  also  Appendix  M  M  13). 

2.'  Oonneaut  Harbor,  Ohio. — Maj.  Overman  recommends  the  construc- 
tion of  new  piers  and  dredging  between  them  to  a  depth  of  17  feet, 
the  estimated  cost  of  which  is  as  follows: 

Construction  of  two  piers,  about  2,000  feet  long,  to  the  17-foot  depth  in  the 

lake $300,000 

Dredging  new  channel  17  feet  deep,  160  feet  wide  at  bottom,  and  about 

2,100  feet  long,  to  the  17-foot  depth  in  the  lake 51,600 

Revetment  of  the  shore  inside  for  500  feet  on  the  west  side  and  700  feet  on 

the  east  side 12, 000 

Contingencies 54,540 

Total 418,140 

Printed  as  House  Ex.  Doc.  No.  42.    (See  also  Appendix  M  M  14.) 

IMPROVEMENT  OP  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  DUNKIRK, 
BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD  HARBORS,  AND 
OF  TONAWANDA  HARBOR  AND  NIAGARA  RIVER,  NEW  YORK. 

OflBcer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers,  to  Jan- 
uary 25, 1892,  and  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  since  that 
date;  Division  Engineer,  Col.  Henry  L,  Abbot,  Corps  of  Engineers. 

1,  Erie  Harbor,  Pennsylvania. — The  original  survey  of  this  harbor 
was  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous, 
with  a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was 
adopted,  and  constitutes  the  present  work  at  the  entrance  to  the  har- 
bor, excepting  some  changes  which  have  been  required,  either  on  ac- 
count of  the  age  of  the  structures  already  built  or  other  causes.    The 
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piers  have  been  extended  from  time  to  time  and  are  now  in  pretty 
good  order  and  condition.    The  north  pier  needs  considerable  repairs. 

The  present  project  contemplated  the  extension  of  the  piers  to  the 
16-foot  rnrve  in  the  lake  and  the  maintenance  of  a  channel  of  naviga- 
ble width  16  feet  in  depth  from  the  harbor  inside  to  the  lake  ontside. 

Operations  have  been  prosecuted  with  more  or  less  interruption  and. 
suspension  (no  work  was  done  from  1838  to  1842,  from  1846  to  1853, 
and  from  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  har- 
bor and  its  channel  entrance.  The  work  during  the  year  consisted  in 
minor  repairs  to  the  piers,  dredging  in  channel,  which  has  put  it  in  ex- 
cellent condition,  and  extending  the  north  pier  450  feet. 

The  total  amount  expended  up  to  June  30, 1891,  not  including  out- 
standing liabilities,  was  $761,761.10.  The  amount  expended  during 
the  fiscal  year  ending  June  30, 1892,  was  $37,131.23. 

July  1,  1891,  balance  unexpended $70,106.13 

Received  from  sales  of  material 4,716.89 

74, 823. 02 
June  30, 1892,  amount  exi>ended  during  fiscal  year 37,131.23 

July  1,  1892,  balance  unexpended 37,691.79 

July  1,  1892,  outstanding  liabilities 504.00 

July  1, 1892,  balance  available  (includes  $20,000  reserved  for  Presque  Isle) .    37, 187. 79 
Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 77, 187. 79 

(See  Appendix  N  N  1,) 

2.  Preservation  and  protection  of  Presqus  Isle  PeninauUij  Erie  Har- 
hor^  Pennsylvania, — In  a  report  upon  the  examination  of  Erie  Harbor, 
made  in  1885,  it  was  recouimended  that  the  neck  of  the  peninsula  be 
protected  by  a  breakwater,  and  the  movement  of  sand  around  the 
eastern  end  of  the  x)6ninsula,  which  threatens  to  close  the  harbor  en- 
trance, be  arrested  by  the  constructicm  of  jetties  perpendicular  to  the 
shore  of  the  peninsula,  at  an  estimated  cost  of  $173,044.50. 

Work  under  this  project  was  in  progress  until  October,  1889,  when 
it  was  abandoned,  it  having  been  found  that  the  structures  built  would 
not  stand  against  the  violence  of  the  storms.  No  further  work  is 
at  present  contemplated,  but  the  sum  of  $20,000  has  been  reserved 
from  the  appropriation  for  the  improvement  of  Erie  Harbor,  to  be  used 
in  case  of  necessity  in  closing  any  breach  which  might  occur. 

The  total  amount  expended  up  to  June  30, 1890,  was  $60,000.  Noth- 
ing was  expended  during  the  fiscal  year  ending  June  30, 1892. 

(See  Appendix  N  N  2.) 

3.  Dunkirk  Harbor^  New  York. — ^The  improvement  of  this  harbor 
was  commenced  in  1827,  when  the  first  appropriation  therefor  was 
made.  The  original  project  was  much  the  same  as  that  of  the  existing 
improvement,  which  comprises  the  formation  of  an  artificial  harbor  in 
front  of  the  city  by  means  of  a  breakwater  running  nearly  parallel  with 
the  shore,  and  a  shore  arm  or  pier  to  the  westward,  with  an  opening  be- 
tween the  piers  and  the  breakwater.  By  1832  the  sum  of  $28,489.84  had 
been  expended  on  the  original  plan,  and  the  breakwater  was  then  2,564 
feet  long  and  the  pier  1,400  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time, 
and  by  1838  there  had  been  completed  2,125  feet  of  breakwater  and 

ENa  92 ^23 
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300  feet  of  detached  breakwater.  In  1848  the  breakwater  was  demol- 
ished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
others  repaired,  bnt  in  1870  a  Board  of  Engineers  took  into  considera- 
tion the  question  of  the  radical  improvement  of  the  harbor.  The  Board 
recommended  a  plan  which  provided  a  breakwater  2,860  feet  loDg,  one 
part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the 
shore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel 
entrance,  560  feet  long,  and  terminating  at  the  position  of  the  dumb 
beacon,  and  the  formation  of  a  channel  170  feet  wide  and  13  feet  deep; 
of  the  2,300  foot  section,  1,341  feet  has  been  completed;  none  of  the 
560-foot  section  has  been  built. 

Work  during  the  year  consisted  in  repairing  parts  of  the  breakwater 
and  west  pier.  The  superstructures  of  the  breakwater  and  pier  are 
in  very  bad  condition  and  need  rebuilding.  The  channel  requires  con- 
siderable rock  excavation  and  dredging  to  make  it  170  feet  wide  as 
proposed. 

The  total  amount  expended  up  to  June  30, 1891,  not  including  out- 
standing liabilities,  was  $493,153.05.  The  amount  expended  during 
the  fiscal  year  ending  June  30, 1892,  was  $6,864.93. 

July  1, 1891,  balonoe  unexpended $20,926.83 

June  30, 1892,  amount  expended  during  fisoal  year 6,864.98 

July  1, 1892,  balanoe  unexnended 14,061.40 

July  1, 1892,  outstanding Uabilitiea 7.00 

Jnlyl,  1892,  balance avaUable 14,064.40 

Amount  appropriated  by  act  approyed  July  18, 1892 20,000.00 

Amount  available  for  fiscal  year  ending  June  80, 1898 84,064.40 

Amount  (estimated)  required  for  completion  of  existing  project 128^  116. 41 

Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  3,) 

4.  Buffalo  Harbor,  yew  York, — ^The  original  project  for  the  improye- 
ment  of  this  harbor  was  adopted  in  1826^  and,  as  modified  at  varions 
times,  provided  for  the  constmction  of  piers  on  the  north  and  south 
sides  of  Buffalo  Greek,  a  masonry  sea  wall  mnniug  south  from  the  in- 
shore end  of  the  south  pier,  and  a  breakwater  less  than  half  a  mile  in 
front  of  the  light-house,  its  long  arm  being  nearly  parallel  with  the 
shore. 

The  present  project  was  adopted  in  1874,  and  provided  for  the  con- 
struction of  a  breakwater  of  crib  work  7,600  feet  long,  running  parallel 
with  the  shore,  and  a  shore  arm  of  piles  and  crib  work,  4,100  feet  long, 
miming  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  150  feet  between  them. 

In  1887  this  project  was  amended  so  that  in  the  reconstruction  of 
superstructure  concrete  was  substituted  for  timber  crib  work. 

During  the  past  year  the  principal  work  has  consisted  in  rebuilding 
about  1,970  feet  of  superstructure  in  concrete,  and  in  extending  main 
breakwater  450  feet  south,  and  in  minor  repairs  to  structures.  Total 
amount  expended  up  to  June  30,1891,  not  including  outstanding  liabil- 
ities, was  $2,222,162.99.  The  amount  expended  during  the  fiscal  year 
ending  June  30, 1892,  was  $230,604.08. 
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Jnly  1, 18&1,  balance  nnexpended $269,317.42 

Am'onnt  receiyed  for  cost  of  repair  of  damage  to  work 173, 96 

Repayment 16.70 

269, 506. 07 
JnneSOy  1892,  amount  expended  during  fiscal  year 230,604.08 

July  1, 1892,  balance  unexpended 38,903.99 

July  1,  1892,  outstanding  liabilities 15.00 

July  1,  1892,  balance  available 88,888.99 

Amount  appropriated  by  aot  approyed  July  13,  1892 300, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 338,888.99 

C  Amounted  (estimated)  required  for  completion  of  existing  project ....     146, 223. 17 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  4.) 

5.  Tanatcanda  Harbor  and  ITia^gara  River ^  N'ew  Yorlc. — ^The  project 
for  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
from  the  mouth  of  the  Niagara  Eiver  at  Lake  Brie  to  the  north  end  of 
Tonsiwanda  Harbor,  New  York.  The  work  of  the  year  Las  consisted  in 
excavating  28,764  cubic  yards  of  rock,  sand,  clay,  and  gravel  from  the 
channel  near  Strawberry  Islsind,  which  provides  a  fair  channel  200 
feet  wide  through  the  reef  at  this  point.  The  amount  expended  up  to 
June  30, 1891,  was,  not  including  outstanding  liabilities,  $105,464.75. 
The  amount  expended  daring  the  fiscal  year  ending  June  30, 1892,  was 
$40,392.86. 

Jnly  1, 1891,  balance  nnexpended $69,535.25 

Jane  30, 1892,  amonnt  expended  daring  fiscal  year 40, 392.86 

Jnly  1, 1892,  balance  nnexpended 29,142.39 

July  1,  1892,  outstanding  liabilitiea $1,910.00 

July  1,  1892,  amonnt  covered  by  uncompleted  contracts 25, 000. 00 

26, 910. 00 

Jnly  1,  1892,  balance  available 2,232.39 

Amount  appropriated  by  act  approyed  July  13, 1892 75, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 77, 232. 39 

L  Amount  (estimated)  required  for  completion  of  existing  project 1, 008»  690. 16 

<  Submitted  in  compliance  with  the  requirements  of  sections  2  of  river 
(     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  6.) 

6.  Wilson  Harbor^  N'ew  TorJc. — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  aflbrd  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  ex- 
tension of  parallel  piers  from  the  mouth  of  Twelve  Mile  Creek  to  the  12- 
foot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  channel 
between  the  piers.  The  mouth  of  the  creek  was  originally  obstructed 
by  a  bar,  upon  which  there  was  a  depth  of  1  foot.  Before  the  com- 
mencement of  operations  by  the  United  States  the  piers  had  been  car- 
ried about  400  feet  into  the  lake  by  private  enterprise. 

The  total  amount  expended  to  June  30, 1891,  was  $64,899.75.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  18^2,  was 
$78.76. 

July  ly  1891,  balance  nnexpended ^00.25 

Jane  90,  1992,  amount  expended  during  fiscal  year 78.76 

Jaly  1, 1892,  balaaoa nnaxpended « • •••••...  ^I^4ft 
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(Amount  (estimated)  required  for  completion  of  exiating  project $13,  978. 49 
Amount  required  for  repairs  to  existing  works 13|  964. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  6.) 

7,  Olcott  HarhoVj  N'ew  York, — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  18G6.  It  proposes  to  connect  the  deep  water 
in  Lake  Ontario  with  the  deep  water  in  Eighteen  Mile  Creek  by  the 
extension  of  two  parallel  piers  from  the  mouth  of  the  creek  to  the  11-foot 
curve  in  the  lake,  with  the  addition  of  a  dredged  channel  between  the 
piers.  The  project  was  modified  in  1874  and  in  1881  to  provide  for  the 
removal  of  rock  found  in  the  channel  between  the  piers  and  for  addi- 
tional pier  extension.  The  natural  channel  between  the  mouth  of  the 
creek  and  the  lake  was  obstructed  by  a  bar,  upon  which  there  was  a 
depth  of  IJ  feet.  The  final  project,  adopted  June  18, 1891,  definitely 
fixes  the  length  of  the  piers  at  850  and  873  feet  respectively,  and  pro- 
vides for  a  channel  180  feet  wide  between  piers,  decreasing  in  width  to 
98  feet  at  the  Main  Street  Bridge  crossing  Eighteen  Mile  Creek,  with 
a  depth  of  13.5  feet  at  mean  lake  level.  During  the  year  the  work  of 
thoroughly  repairing  the  piers  was  finished  and  the  channel  completed. 
The  total  amount  expended  up  to  June  30, 1891,  not  including  out- 
standing liabilities,  was  $132,703.06.  The  amount  expended  during  the 
fiscal  year  ending  June  30, 1892,  was  $24,800.71. 

Jnly  1,  1891,  balance  unexpended $30,296.94 

June  30, 1892,  amount  expended  during  fiscal  year 24,800.71 

July  1, 1892,  balance  unexpended 5,496.23 

Jnly  1,  1892,  outstanding  liabilities 17.00 

July  1, 1892,  balance  available 5,479.23 

(See  Appendix  N  N  7,) 

8.  Oak  Orchard  Harbor^  UTew  York. — ^The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  183G,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
water approaching  to  within  200  feet  of  each  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  to  the  original  project  to 
provide  for  removal  of  rock  and  to  adjust  the  harbor  to  the  increased 
demand  of  commerce.  The  present  project  was  adopted  in  1881,  the 
object  being  to  extend  the  piers  to  the  12-foot  curve  in  the  lake,  with 
the  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
water  between  the  piers.  The  natural  entrance  into  Oak  Orchsu^ 
Creek  was  narrow,  with  a  depth  of  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  in  1888  to  the  east  of  the 
east  pier.  During  the  past  year  the  channel  between  the  piers  was 
widened  and  deepened.  The  total  amount  expended  up  to  June  30, 
1891,  not  including  outstanding  liabilities,  was  $199,514.21.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1892,  was 
$4,963.45. 

July  1, 1891,  balance  unexpended $5,485.79 

June  30, 18SK2,  amount  expended  during  fiscal  year 4,963.45 

July  1, 1892,  balance  unexpended 522.34 

July  1,1892,  outatanding  Uabilities aSO 

July  1, 1892,  balance  available 613.84 

(See  Appendix  K  N  8.) 
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EXAMINATION  AND  SURVEY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OP  RIVER  AND  HARBOR  ACT  APPROVED   SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Port  J)ay^  above  Niagara 
FallSj  New  YorJc^  was  made  by  the  local  engineer  in  cliarge,  Maj.  Stick- 
ney,  and  report  thereon  submitted  through  Col.  Henry  L.  Abbot,  Corps 
of  Engineers,  Division  Engineer,  Northeast  Division.  It  is  the  opinion 
of  Maj.  Stickuey,  and  of  the  division  engineer,  based  upon  the  facts 
and  reasons  given,  that  this  locality  is  worthy  of  improvement.  This 
opinion  being  concurred  in  by  me,  Maj.  Stickney  was  charged  with  and 
has  completed  its  survey  and  submitted  report  thereon.  The  improve- 
ment proposed  contemplates  forming  a  channel  300  feet  wide  from  Ton- 
awanda  down  to  Conners  Island,  200  feet  wide  from  Conners  Island 
to  Grass  Island,  and  increasing  from  200  to  400  feet  wide  from  Grass 
Island  to  Port  Day;  and  construction  of  an  embankment,  from  rock 
excavated  from  the  channel,  extending  from  Conners  Island  to  Port 
Day  so  as  to  inclose  the  lower  end  of  the  channel.  Maj.  Stickney  rec- 
ommends that,  if  the  improvement  of  this  part  of  the  river  should  be 
undertaken,  a  channel  of  8  feet  depth  be  first  provided,  which  coald 
be  enlarge<l  as  an  increase  of  commerce  might  demand.  The  estimated 
cost  of  the  work  proposed,  viz,  channel  8  feet  deep  at  mean  lake  level, 
is  $257^29.  The  reports  were  transmitted  to  Congress  and  printed  as 
House  kx.  Doc.  No.  67,  Fifty-second  Congress,  first  session.  (See  also 
Appendix  N  N  9.) 

DfPBOVSMEKT  OF  HABBOBS  ON  LAKE  ONTABIO  EAST  OF  OAK  OB- 

GHABD,  NEW  YOBK. 

Officer  in  charge,  Capt.  Dan.  O.  Kingman,  Corps  of  Engineers;  Di- 
vision Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Charlotte  Harbor^  New  YorJc, — ^The  original  project  for  the  im- 
provement of  this  harbor,  adopted  in  1829,  proposed  to  connect  the 
deep  water  in  the  Genesee  River  with  the  deep  water  in  the  lake  by 
parallel  piers  or  jetties  about  480  feet  apart.  The  present  project, 
adopted  in  1881,  is  to  extend  the  jetties  to  the  15  foot  curve  in  the  lake, 
and  to  form  a  channel  between  them  of  navigable  width  and  15  feet  in 
depth  at  low  water  by  dredging.  The  natural  channel  was  tortuous, 
and  in  calm  weather  would  at  ordinary  stages  of  the  lake,  admit  ves- 
sels drawing  8  feet. 

The  total  amount  expended  from  1828  to  June  30, 1892,  is  $457,919.82. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30, 1892,  is  $139,841.50. 

The  total  expenditures  have  resulted  in  extending  the  jetties  to  the 
13-foot  curve  in  the  lake,  and  in  securing  by  dredging  a  channel  be- 
tween them  2,700  feet  long,  15  feet  deep  at  extreme  low  water  and  380 
feet  wide  throughout,  witli  the  exception  of  the  inner  1,100  feet,  where 
it  is  310  feet  wide.  It  bas  also  sufficed  for  the  protection,  preservation, 
and  repair  of  existing  works,  and  for  the  renewal  of  the  perishable  por- 
tions from  the  beginning  of  the  work  tiU  the  present  time. 

Though  the  deep  water  between  the  jetties  is  15  feet,  yet  as  they 
have  only  been  extended  to  the  13-foot  curve  the  full  measure  of  the 
improvement  is  not  available  and  can  not  be  until  the  project  is  com- 
pleted. 

During  the  year  83,513  cubic  yards  of  material  has  been  dredged 
from  the  channel,  and  235  linear  feet  of  the  superstructure  of  the  west 
jettiea  has  been  rebuilt. 
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July  1, 1891.  balance  unexpended $34,699.85 

February  26, 1892,  receiyed  from  veaselB  for  damages  to  piers 144. 90 

34, 8U.  75 
June  30, 1892,  amount  expended  during  fisoal  year 23, 291.  Sr> 

July  1, 1892,  balance  unexpended 11,553.40 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 • 36,553.40 

Amount  (estimated)  required  for  completion  of  existing  project 109, 650. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  !•) 

2.  PultneyvilU  Harbor^  yew  York, — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1870  fthe  date  of  the  first  appropiiation), 
and  proposed  the  construction  or  a  timber  breakwater  mnning  east- 
ward from  the  west  shore  and  then  northward  as  a  jetty,  into  the  lake, 
also  an  east  jetty  parallel  to  and  about  200  feet  from  the  west  one, 
and  a  dredged  channel  between  them.  The  project  was  modified  in 
1875  to  provide  for  increased  dredging.  The  object  of  the  improve- 
ment was  to  provide  a  channel  of  navigable  width,  and  not  less  than 
10  feet  deep  through  the  bar  and  into  the  mouth  of  Salmon  Greek, 
which  was  the  harbor.  The  natural  channel  was  not  more  than  2  feet 
deep. 

In  1884  it  was  prox>osed,  in  order  to  make  the  dredging  of  permanent 
vaJue  and  efiect,  to  build  a  sand-tight  structure  parallel  to  the  break- 
water and  about  100  feet  fi^m  it,  between  it  and  the  beach,  so  as  to 
arrest  the  movement  of  the  beach  sand  and  keep  it  out  of  the  channel. 

The  total  amount  expended  to  June  30, 1892,  is  $72,630.77,  and  has 
resulted  in  the  extension  to  the  jetties  to  the  10-foot  curve  in  the  lake, 
and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead.  A 
good  deal  of  dredging  has  been  done  in  the  past,  before  the  construc- 
tion of  the  bulkhead,  but  the  moving  sand  has  reduced  the  available 
depth  between  the  jetties  to  about  seven  feet;  and  along  the  break- 
water and  at  the  mouth  of  the  creek  the  channel  is  only  three  or  four 
feet  deep.  This  renders  it  impossible  for  vessels  to  approach  the 
wharves  and  warehouses  which  are  within  the  mouth  of  the  creek,  and 
therefore  the  harbor  is  well-nigh  useless.  The  few  vessels  that  do  come 
here  are  forced  to  lie  at  the  outer  end  of  the  jetty  channel  in  an  ex- 
posed position,  and  transfer  their  cargoes  to  small  boats. 

The  superstructure  of  the  breakwater  and  of  a  greater  part  of  the 
jetties  is  now  very  much  decayed. 

July  1, 1891,  balance  unexpended $1,967.71 

Jnne  30, 1892,  amount  expended  during  fiscal  year 1,618.48 

July  1,  1892,  balance  unexpended 369.23 

Amount  appropriated  by  act  approved  July  13, 18^2 1,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1,369.23 

C  Amount  (estimated^  required  tor  completion  of  existing  project 9, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(8eeAppendix0  0  2,) 

3.  Harbor  at  Great  Sodus  Bay^  Ifew  Torh. — ^The  earliest  projectB  for 
the  improvement  of  this  harbor,  adopted  in  1828,  proposed  the  con- 
Btraotion  at  the  mouth  of  the  bay  of  breakwaters  from  the  east  and 
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west  shores,  approaching  to  within  500  feet  of  each  other,  and  con- 
nected at  the  opening  with  parallel  jetties  extending  into  the  lake. 
The  subsequent  modifications  were  simply  extensions  of  the  originsbl 
project  to  adjust  it  to  the  increased  demands  of  commerce. 

The  present  project  was  adopted  in  1882,  the  object  being  to  extend 
the  jetties  to  the  15-foot  curve  in  the  lake,  and  to  dredge  a  channel 
between  them  not  less  than  15  feet  deep  at  extreme  low  water.  The 
natural  entrance  into  the  bay  was  about  6  feet  deep  at  low  water.  The 
natural  channel  at  ordinary  stages  would  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1829  to  June  30, 1892,  is  $436,089. 
The  amount  expended  from  1881  to  June  30, 1892,  is  $64,317.26.  The 
total  expenditure  has  resulted  in  the  construction  of  a  timber  break- 
water 3,851  feet  in  length,  and  of  two  jetties  1,580  feet  and  1,294  feet  in 
length,  the  west  one  extending  to  the  15-foot  curve  in  the  lake  and  the 
east  one  to  the  10-foot  curve.  It  has  also  served  for  the  protection, 
preservation,  and  repair  of  these  works  from  1829  to  the  present  time, 
and  for  dredging  from  time  to  time,  amounting  in  the  aggregate  to 
about  260,000  cubic  yards,  which  has  served  to  maintain  a  channel  of 
navigable  width  between  the  jetties  which  has  varied  at  different  times 
from  8  to  15  feet  in  depth  at  low  water. 

The  present  available  depth  does  not  much  exceed  9  feet  at  extreme 
low  water. 

Jnly  1, 1891,  balance  unexpended .• $13,763.80 

June  90, 18^,  amount  expended  during  fiscal  year 12,226.06 

July  ly  1892,  balance  unexpended 1,537.74 

July  1, 1892,  outstanding UabiUtiea 1,236.00 

July  1, 1892,  balance  available 302.74 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 302.74 

i  Amount  (estimated)  required  for  completion  of  existing  project 48, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  3.) 

4.  Harbor  at  Little  8odus  Bay^  Hfew  TorJe. — ^The  first  project  for  the 
improvement  of  this  harbor  was  adopted  in  1829  and  has  since  been 
variously  modified. 

The  first  appropriation  was  made  in  1852.  The  first  project  proposed 
to  partially  close  the  opening  between  the  bay  and  the  lake  by  lateral 
dikes  connected  with  two  parallel  jetties  extending  into  the  lake. 

The  present  project,  which  is  simply  an  expansion  of  the  earlier  ones, 
was  adopted  in  1881.  and  is  designed  to  afford  a  channel  of  navigable 
width  and  not  less  than  15  feet  deep  at  low  water  by  extending  the 
jetties  and  dredging  between  them.  The  original  entrance  into  the  bay 
had  a  depth  of  about  1^  feet  at  extreme  low  water. 

The  total  amount  expended  from  the  date  Of  the  first  appropriation 
in  1852  to  June  30, 1892,  is  $299,199.91. 

The  amount  expended  from  the  adoption  of  the  present  project  in 
1881  to  June  30, 1892,  is  $64,758.14. 

The  total  expenditure  has  resulted  in  the  construction  of  5,989  feet 
of  dikes  and  jetties,  which  completes  the  dike  work  and  extends  the 
jetties  to  the  12-foot  curve  in  the  lake.  It  has  also  served  for  the  pro- 
tection, preservation,  and  repair  of  these  works  from  the  time  they  were 
built  to  the  present  ui&e. 
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July  1, 189It  balance  unexpended ISi^GS 

February  26, 1892,  receiyed  from  veaeelB  for  damages  to  piers M 

June  90, 1892,  amount  expended  during  fiscal  year • 23,291 

July  1, 1892,  balance  unexpended ^^^Vw--_ 

Amount  appropriated  by  act  approved  July  13,  1892 25,0001^'^ 


Submitted  in  coiupliance  with  requirements  of  sections  2  of  river  and 


Amount  available  for  fiscal  year  ending  June  30, 1893 36,^1 

Amount  (estimated)  required  for  completion  of  existing  project 109,6oQ4 

abmitted  in  compliance  with 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  !•) 

^.  Ptdtneyville  Harbor^  N'eto  York. — ^The  project  for  the  improvement 
this  harbor  was  adopted  in  1870  fthe  date  of  the  first  appropriatic 
and  proposed  the  construction  or  a  timber  breakwater  mnning 
ward  from  the  west  shore  and  then  northward  as  a  jetty,  into  the  lal 
also  an  east  jetty  parallel  to  and  abont  200  feet  from  the  west  01 
and  a  dredged  channel  between  them.    The  project  was  modified 
1875  to  provide  for  increased  dredging.    The  object  of  the  improTe- 
meut  was  to  provide  a  channel  of  navigable  width,  and  not  less  than 
10  feet  deep  through  the  bar  and  into  the  mouth  of  Salmon  Greeks      ^ 
which  was  the  harbor.    The  natural  channel  was  not  more  than  2  feet 
deep. 

In  1884  it  was  proposed,  in  order  to  make  the  dredging  of  permanent 
value  and  effect,  to  build  a  sand-tight  structui*e  parallel  to  the  break- 
water and  about  100  feet  fit)m  it,  between  it  and  the  beach,  so  as  to 
arrest  the  movement  of  the  beach  sand  and  keep  it  out  of  the  channel. 

The  total  amount  expended  to  June  30, 1892,  is  $72,630.77,  and  bai 
resulted  in  the  extension  to  the  jetties  to  the  10-foot  curve  in  the  lake, 
and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead.  A 
good  deal  of  dredging  has  been  done  in  the  past,  before  the  constrno- 
tion  of  the  bulkhead,  but  the  moving  sand  has  reduced  the  available 
depth  between  the  jetties  to  about  seven  feet;  and  along  the  bretak- 
water  and  at  the  mouth  of  the  creek  the  channel  is  only  three  or  four 
feet  deep.  This  renders  it  impossible  for  vessels  to  approach  the 
wharves  and  warehouses  which  are  within  the  mouth  of  the  creek,  and 
therefore  the  harbor  is  well-nigh  useless.  The  few  vessels  that  do  come 
here  are  forced  to  lie  at  the  outer  end  of  the  jetty  channel  in  aner- 
posed  position,  and  transfer  their  cargoes  to  small  boats. 

The  superstructure  of  the  breakwater  and  of  a  greater  part  of  the 
jetties  is  now  very  much  decayed. 

July  If  1891,  balance  unexpended $1,967. 7X 

June  30, 18SK2,  amount  expended  during  fiscal  year 1,618.4S 

July  1, 1892,  balance  unexpended 369.2^ 

Amount  appropriated  by  act  approved  July  13, 1S92 1,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1,369.23 

C  Amount  (estimated^  required  lor  completion  of  existing  project 9, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(8eeAppendix0  0  2.) 

3.  Harbor  at  Great  Sodus  Bay,  Ifew  Torh. — ^The  earliest  projects  for 
the  improvement  of  this  harbor,  adopted  in  1828,  proposed  the  con- 
Btraction  at  the  mouth  of  the  bay  of  breakwaters  from  the  east  aud 
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breakwater;  the  reduction  to  350  feet  of  the  opening  between  the  east 
end  of  this  breakwater  and  the  north  end  of  the  light-house  pier,  the 
construction  and  removal  of  about  250  feet  of  the  east  breakwater,  the 
completion  of  two  spur  cribs,  and  the  deepening  of  the  river  mouth  to 
a  depth  of  15  feet  at  low  water;  in  the  securing  full  protection  to  the 
docks  and  wharves  west  of  the  river  mouth,  and  channels  of  entrance 
16  feet  deep  and  350  feet  wide  to  the  inner  and  outer  harbors,  and  in 
securing  increased  depth  in  the  inner  harbor. 

In  addition,  the  various  works  have  been  cared  for  and  maintained, 
and  the  perishable  x>ortions  renewed  when  necessary,  from  the  begin- 
ning of  the  work  in  1829  to  the  present  time. 

The  operations  of  the  fiscal  year  have  been  the  renewal  of  the  su- 
X)er8tructure  on  170  feet  of  the  outer  breakwater;  the  removal  by  dredg- 
ing of  about  17,000  cubic  yards  of  gravel  and  stone  from  the  river 
moath  in  the  inner  harbor,  increasing  the  available  depth  about  2  feet; 
the  removal  by  dredging  of  10,000  cubic  yards  of  sand  from  the  outer 
liarbor  along  the  breakwater,  increasing  the  available  depth  from  about 
10  or  12  feet  to  17  feet,  and  general  repair  work  to  the  permanent 
structures  as  it  was  required. 

July  1,  1891,  balance  unexpended $29,170.51 

June  90, 1892,  amount  expended  during  fiscal  year 23,381.95 

July  1,  1892,  balance  unexnended 5.788.56 

July  1,  1892,  outstanding  liabilitiee 10.00 

July  1,  1892,  balance  available 5, 778. 56 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 45, 778. 56 

i  Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  5.) 

6.  Harbor  at  Sadketts  Harbor^  New  York. — ^The  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1881,  and  proposed  the  deep- 
ening of  the  harbor  by  dredging  over  an  area  of  about  15  acres  to  a 
depth  of  12  feet  at  low  water.  The  depth  previously  existing  was  less 
than  8  feet  over  a  large  part  of  this  area.  In  1826  and  1828  the  sum  of 
$6,000  was  expended  in  clearing  and  deepening  this  harbor. 

The  total  amount  expended  from  1826  to  June  30, 1892,  is  $14,368.01. 
The  amount  expended  from  the  adoption  of  the  present  project  to  June 
30, 1892,  is  $8,368.01,  and  has  resulted  in  the  removal  of  24,010  cubic 
yards  of  sand,  mud,  and  gravel  from  the  harbor,  and  in  the  construction 
of  a  stake  and  fascine  dike  164  feet  in  length,  with  a  mooring  crib  18 
feet  square  at  its  extremity  to  shelter  the  basin  and  exclude  gravel  drift 
from  it.  With  the  completion  of  this  work  the  harbor  had  a  depth  of 
12  feet  at  low  water  over  about  6  acres  of  its  area,  except  in  a  small 
place  where  the  presence  of  rock  in  place  limited  the  depth  to  a  little 
less  than  12  feet. 

July  1,  1891,  balance  unexpended $603.95 

June  ^,1892,  amount  expended  during  fisciJ  year 54.69 

July  1,  1892,  balance  unexpended... • 449.26 

i  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

<  Submitted  in  'compliance  with  requirements  of  seotionB  2  of  ziYfir  and 

<  harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  &) 
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IMPROYEMBNT  OP  SHOALS  IN  ST.  LAWRENCE  RIYER,  AND  OGDENSBXTRa 
HARBOR,  NEW  YORK,  AND  OF  RIVERS  AND  HARBORS  ON  LAKE  OHAM- 
PLAINy  NEW  YORK  AND  VERMONT, 

Officer  in  charge,  Maj.  M.  B.  Adams,  Oorps  of  Engineers;  Division 
Engineer,  Ool.  Henry  L.  Abbot,  Oorps  of  Engineers. 

1.  Shoals  between  Bister  Islands  and  Crossover  Lighty  St  Lawrence 
River  J  New  York. — ^The  act  of  August  11,  1888,  provided  for  a  survey 
of  the  shoals  between  Sister  Islands  and  Crossover  Light,  in  the  St. 
Lawrence  River,  New  York,  which,  being  made,  was  submitted  July  2, 
1889,  and  printeid  in  Report  of  the  Ohief  of  Engineers,  1889.  pages  2463 
and  2464.    The  entire  improvement  was  estimated  to  cost  $43,305. 

The  act  of  September  19, 1890,  appropriated  $5,000  for  this  improve- 
ment, which  has  been  pledged  under  contract  for  the  removal  of  tiie 
upper  and  lower  shoals. 

Work  can  be  carried  on  most  advantageously  in  the  winter  season 
when  thick  ice  has  formed,  but  as  the  ice  did  not  form  of  sufficient 
thickness  in  the  winter  of  1890-^91  to  bear  the  machinery,  etc.,  neces- 
sary in  connection  with  such  operations,  the  time  for  the  completion  of 
the  contract  was  extended  so  as  to  include  another  winter,  and  again 
the  ice  did  not  become  thick  enough,  but  operations  are  expected  to  be 
commenced  during  the  month  of  July  and  to  be  completed  on  time  as 
extended,  August  31, 1892. 

July  1, 1891,  balance  onoxpended •. $4,909.44 

Jaly  1,1892,  balance  onexpended 4,909.44 

July  1, 1892,  amount  ooTered  by  uncompleted  contracta 3y  952. 00 

July  1, 1892,  balance  avaUable 957.44 

Amount  appropriated  by  act  approyed  July  18, 1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 .0,957.44 

i  Amount  (estimated)  required  for  completion  of  existing  project 2^  306. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  actsof  1866  and  1867. 

(See  Appendix  P  P  1.) 

2.  Ogdenshurg  Rarhor^  New  TorJc. — ^The  present  project  for  the  im- 
provement  of  this  harbor  was  adopted  in  1890,  and  contemplates  the 
deepening  of  tiie  various  channels  leading  from  the  deep  water  of  the 
St.  Lawrence  Biver  and  that  along  the  city  firont  so  as  to  afiford  a  depth 
of  17  feet  at  extreme  low  water,  at  an  estimated  cost  of  $158,950. 

When  operations  were  commenced  at  this  harbor  the  channels  afforded 
depths  firom  5  to  12  feet  only,  and  now  there  are  three  good  channels 
from  deep  watcor  in  the  St.  Lawrence  Biver  to  the  nearest  docks  or 
wharves,  in  which  water  IQ  to  16  feet  deep  is  afforded,  and  a  channel 
12  to  15  feet  deep  has  been  made  aloug  the  city  front.  The  appropria- 
tion of  September  19^  1890,  has  been  pledged  under  contract  and  will  be 
consumed  in  deepenmg  the  channels  at  this  harbor. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1892,  has  been  $174,449.33,  and  from  the  adoption 
of  the  prqjeot  of  1882  to  that  of  1890  some  $40,000  was  expended. 
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Jnlyl,  1891,  ^balance  unexpended $41,130.80 

June  90, 1892,  amount  expended  during  fiscal  year 13, 574. 57 

July  1,1892,  balance  unexpended 27,556.23 

July  1,  1892,  outstanding  liabilities $2,569.68 

July  1,  1892,  amount  covered  by  uncompleted  contracts 21,777.03 

24,346.71 

July  1,  1892,  balance  available... 3,209.52 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 43, 209. 52 

i  Amount  (estimated)  required  for  completion  of  existing  project 76, 950. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  2.) 

3.  Breakwater  at  Bouse  Pointy  LaJce  Champlain,  N'ew  York. — ^Tbe  proj- 
ect for  this  improvement  was  adopted  in  1885,  and  contemplates  the 
construction  of  a  breakwater  composed  of  rubble  and  large  stone  on  a 
straight  line  from  Stony  Point  until  the  18-foot  curve  in  the  lake  is 
reached,  a  total  distance  of  about  2,000  feet. 

The  estimated  cost  of  the  breakwater  is  $110,000.  Work  was  com- 
menced by  contract  September,  1885,  and  has  been  in  progress  since 
then.  Four  contracts  have  been  worked  out  and  resulted  in  the  con- 
struction of  some  1,700  linear  feet  of  completed  breakwater. 

The  good  effects  of  the  breakwater  are  apparent  in  the  increased 
shelter  afforded  at  the  docks  and  wharves. 

July  If  1891,  balance  unexpended $7,962.53 

June  30,  1892,  amount  expended  during  fiscal  year : 7,954.56 

July  1,  1892,  balance  unexpended 7.97 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  ayaUable  for  fiscal  year  ending  June  30,  1893 15,007.97 

(See  Appendix  P  P  3.) 

4.  Great  Chaay  Biver^  New  York. — ^The  act  of  August  11, 1888,  pro- 
vided for  a  survey  of  Great  Ohazy  Eiver,  New  York,  from  its  mouth  on 
Lake  Ghamplain  to  Champlain  village,  which  being  made,  was  sub- 
mitted July  3, 1889,  and  printed  in  the  Report  of  the  Chief  of  Engineers, 
1889,  page  2466. 

The  first  estimate  for  the  improvement  of  this  stream  provided  for  a 
least  width  of  50  feet,  and  a  least  depth  of  6  feet,  at  a  cost  of  $34,000, 
afterwards  reduced  to  a  channel  40  feet  wide  and  5  feet  deep  at  a  cost 
of  $18,000. 

The  act  of  September  19, 1890,  appropriated  $10,000  for  this  improve- 
ment, which  was  placed  under  contract  and  expended  in  widening  and 
deepening  the  channel  in  accordance  with  the  project. 

July  1,  1891,  balance  unexpended $9,955.59 

June  30,  189^,  amount  expended  during  fiscal  year 9,955.59 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  4.) 

5.  Breakwaier  at  Gordon  Landing^  Lake  Cliamplainj  Vermont, — The 
project  for  this  improvemeut  was  adopted  in  1887,  and  has  for  its  object 
the  OQDatractioii  of  a  stone  breakwater,  composed  of  rubble  and  large 
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Btones,  extending  in  a  straight  line  to  the  16-foot  curve  in  the  lake,  for 
the  purpose  of  aifording  increased  shelter  to  a  landing  on  the  west 
shore  of  Grand  Isle,  Lake  Champlain,  Vermont. 

Construction  commenced  August  11, 1887,  and  was  completed  Sep- 
tember 19, 1891.  The  structure  terminated  at  675  feet  in  length  in- 
stead of  800  feet  as  originally  contemx)lated. 

Jaly  1,  1891,  balance  unexpended $5,956.05 

Jnne  30,  1892,  amount  expended  daring  fiscal  year 5,956.05 

(See  Appendix  P  P  5.) 

6.  Plattsburg  Harbor ^  yew  Yorlc. — ^The  first  appropriation  for  the  im- 
provement of  this  harbor  was  in  1836. 

The  project  then  adopted  and  the  modifications  that  have  been  made 
since  have  resulted  in  the  construction  of  1,550  linear  feet  of  break- 
water, the  protection  of  a  portion  of  the  beach,  and  the  dredging  of 
some  shoal  areas  within  the  harbor. 

Under  the  appropriation  of  September  19, 1890,  amounting  to  $32,500, 
proposals  were  invited  and  a  contract  made  for  repairing  the  super- 
structure of  the  existing  breakwater  and  tor  prolonging  the  breakwater 
300  feet  northward. 

Operations  are  in  progress,  but  the'  contract  does  not  require  com- 
pletion until  November,  1892. 

The  total  amount  expended  at  this  harbor  to  June  30, 1892,  has  been 
$170,404.67,  of  which  amount  $82,224.66  was  expended  since  the  adop- 
tion of  the  modified  project  of  1870. 

July  1, 1891,  balance  unexpended $31,120.25 

June  30,  189^,  amount  expended  during  fiscal  year 15,844.91 

July  1,  1892,  balance  unexpended 15,275.34 

July  1,  1892,  outstanding  liabilities $4,052.68 

July  1,  1892,  amount  coyered  by  uncompleted  contracts 8, 991. 32 

13,044.00 

Julyl,  1892,  balance  available 2,231.34 

(See  Appendix  P  P  6.) 

7.  Burlington  Harbor,  Vermont — This  improvement  dates  from  1836; 
modifications  of  the  original  plan  have  been  made  from  time  to  time  so 
as  to  aiford  adequate  protection  to  the  increasing  commercial  and  ship 
ping  interests  of  the  harbor.  The  last  modification,  made  in  1886, 
provides  for  ftirther  extension  of  the  breakwater  both  to  the  north  and 
to  the  sonth,  with  its  gradual  withdrawal  as  it  is  prolonged  into  water 
about  30  feet  deep  instead  of  38  feet  deep,  so  as  to  reduce  the  cost. 

Operations  during  the  past  year  consist^  in  the  repair  of  1,000  linear 
feet  of  the  breakwater  superstructure  under  contract  for  the  material 
and  by  hired  labor. 

The  balance  of  the  appropriation  of  September  19, 1890,  $15,759.89, 
will  be  expended  in  repairs  as  needed. 

The  total  amount  expeuded  to  date  has  been  $566,162.31,  and  under 
the  existing  project,  $59,580.19. 

July  1,  1891,  balance  unexpended $19, 531. 62 

June  30,  1892,  amount  expended  during  fiscal  year 3, 771. 73 

July  1,  1892,  balance  unexpended 15,759.89 

J  Amount  (estimated)  required  for  completion  of  existing  project 129, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  7.) 
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8.  Otter  Creeky  Vermont, — The  project  for  this  improvement  proposes 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8  feet 
firom  Vergennes,  Vt.,  to  Lake  Ghamplain. 

The  appropriation  of  September  19, 1890,  $5,000,  was  expended  under 
contract  in  the  removal  by  dredging  of  20,995  cubic  yards  from  such 
shoals  as  most  required  deepening. 

There  has  been  expended  to  June  30, 1892,  $41,500. 

The  stream  now  requires  some  2,000  yards  of  rock  excavation  to  carry 
out  the  original  scheme  for  improvement,  but  unfortunately  the  chan- 
nel afforded  is  not  likely  to  prove  permanent. 

Jaly  1,  1891,  balance  unexpended $4,979.17 

June  30,  1892,  amount  expended  during  fiscal  year 4,979.17 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

(See  Appendix  P  P  8.) 

9.  Ticonderoga  River^  New  TorJc. — ^The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  and  least  depth  of  8  feet  at  low  water  from  Ticonderoga  village  to 
Lake  Ghamplain,  a  distance  of  about  2  miles. 

The  original  estimated  cost  of  the  improvement  was  $42,516,  and  the 
amount  expended  has  resulted  in  an  improved  channel. 

The  appropriation  of  September  19, 1890,  $2,000,  was  expended  under 
contract,  and  operations  consisted  in  the  dredging  and  removal  of 
8,132  cubic  yards  of  material  from  shoals  near  the  mouth  of  the  river. 

July  1. 1891,  balance  unexpended $1,977.75 

June  30, 1892,  amount  expended  during  fiBcal  year 1,977.75 

i  Amount  (estimated)  required  for  completion  of  existing  project 26, 016. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  9.) 

10.  Narrows  of  Lake  Ghamplain^  New  York  and  Vermont. — The  pro- 
ject for  this  improvement  was  adopted  in  1885,  and  has  for  its  object 
the  removjU  of  such  obstructions  in  the  channel  as  will  afford  a  least 
depth  of  12  feet,  and  a  least  width  of  150  feet  from  Whitehall  to  the 
Elbow,  and  12  feet  depth  and  200  feet  width  along  Cedar  Mountain  and 
across  Kenyon  Bay. 

The  entire  undertaking  was  estimated  to  cost  $80,000;  $45,000  had 
been  appropriated,  and  the  original  project  stood  completed  two  years 
ago  at  a  little  more  than  half  the  estimated  cost. 

July  1,  1891y  balance  unexpended $2,668.87 

Jone^,  1892,  amount  expended  during  fiscal  year 378.83 

July  ly  1892,  balance  unexpended 2,290.04 

Amount  appropriated  by  act  approved  July  13, 1892 18, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20,790.04 

(See  Appendix  P  P  10.) 

PACIFIC    COAST. 
IMPBOYEMENT  OP  OAKLAND  HABBOB,  OALEPOBTaA. 

Officer  in  charge,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  having 
under  his  immediate  orders  Lieut  H.  C.  Newcomer,  Corps  of  Engineers, 
the  entire  year,  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  to  July 
28, 1891,  and  Lieut  Clement  A.  F.  Flagler,  Corps  of  Engineers,  since 
June  7, 1892. 

The  principal  features  of  this  improvement  as  originally  projected 
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are  (1)  two  mid-tide  training  walls  of  rabble  stone  extended  from  the 
shore  westward  into  San  Francisco  Bay  about  2  miles;  (2)  a  connection 
by  a  canal  1^  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a 
dam  at  the  mouth  of  this  estuary ;  (4)  dredging  of  basins  and  channels 
to  give  a  depth  of  20  feet  at  low  tide,  which  at  high  tide  will  accommo- 
date  vessels  of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely, 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet,  and  to  raise 
the  height  of  jetties  from  half-tide  level  to  fiill  high  water. 

In  the  original  condition  of  the  entrance  the  low- water  channel  depth 
was  about  2  feet,  admitting  at  time  of  high  tide  vessels  drawing  6  to  8 
feet  of  wat^r.  The  present  navigable  condition  is  a  convenient  chan- 
nel from  Bay  of  San  Francisco  to  the  main  wharves  of  Oakland,  for  the 
most  part  300  feet  in  width,  and  at  no  point  less  than  225  feet  in  width, 
with  a  low-water  depth  of  14  feet,  admitting  vessels  of  18  feet  drafb  at 
ordinary  high  water.  In  the  upper  basin  the  navigation  is  confined  to 
vessels  of  about  10  feet  drafb  or  less. 

The  total  amount  expended  on  this  improvement  was  on  Jane  30, 
1892,  $1,452,180.70. 

The  operations  of  the  past  year  are  as  follows: 

The  contracts  in  force  at  beginning  of  the  year  for  dredging  the  basin, 
for  stone  work  on  the  jetties,  for  piers  and  steel  superstructure  of  a 
highway  bridge  over  the  canal  at  Park  street,  Alameda,  were  completed 
during  the  year. 

The  amount  of  dredging  in  basin  was  632,905  cubic  yards  of  spoil 
securely  placed  ashore  belund  levees. 

The  north  jetty  was  completed  excepting  a  little  work  required  to 
finish  the  enlarged  terminal  mound.  The  amount  of  stone  delivered 
on  the  jetty  during  the  year  is  9,815  tons,  and  it  was  laid  up  in  form  to 
the  extent  of  31,528  square  feet  of  dry  masonry. 

Some  work  had  been  done  in  excavating  for  bridge  piers  at  the  be- 
ginning of  the  year.  The  excavation  was  finished,  the  concrete  piers 
put  in,  and  the  steel  superstructure  was  erected  during  the  year.  The 
bridge  was  completed  on  December  7, 1891,  and  has  since  been  open  to 
travel.  The  length  of  the  bridge  is  383  feet,  including  approaches,  and 
the  quantity  of  metal  195^  tons.  The  piers  contain  2,351.8  cubic  yards  of 
masonry. 

The  contract  for  excavating  the  canal  had  at  the  beginning  of  the 
year  been  advanced  to  the  extent  of  250,820  cubic  yards.  Progress 
was  made  during  the  year  to  the  extent  as  measured  of  142,088  cubic 
yards,  leaving  for  frilfillment  of  contract  an  estimated  amount  of  107,000 
cubic  yards,  which  is  in  default,  the  contract  date  of  fulfillment  haying 
been  June  30, 1892. 

The  contract  for  additional  improvement  of  channel  in  front  of 
wharves  of  Oakland  requires  work  to  begin  on  July  18, 1892. 

The  operations  contemplated  for  the  ensuing  year  are  improvement 
of  the  channels,  continued  excavation  of  the  canal,  completing  the  ex- 
isting portion  of  the  south  jetty,  and  extending  it. 

July  1, 1891,  balance  unexpended •• $247,266.79 

June  30, 1892,  amount  expended  dniing  fiaoal  year 164, 847. 49 

July  1, 1892,  balance  unexpended 82,419.90 

July  1,  1892,  amount  covered  by  uncompleted  oontraota •••      63, 676. 37 


July  1, 1892,  balance  available 18,742. 

Amount  appropriated  by  act  approved  July  13, 1892 160,000.00 

Amount  availaUe  for  flaoal  year  ending  June  90,1889....— ..^  •«—•«•.    268^743.99 
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Amount  (estimated)  required  for  completion  of  existing  project $841,000.00 

Submitted  in  compliance  with  reqairementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q.) 

IHPBOVRMENT    OF    NAPA    RIVER,  REDWOOD    CREEK,  AND    SAN   LXHS 
OBISPO,   WILMINGTON,  AND  SAN  DIEGK)  HARBORS,  OALIPORNIA. 

Officer  in  charge,  Lieat.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
having  under  his  immediate  orders  Lieut.  James  J.  Meyler,  Corps  of 
Engineers,  the  entire  year,  and  Lieut.  Charles  L.  Potter,  Corps  of 
Engineers,  since  July  29, 1891. 

i.  Napa  River ^  California, — ^The  project  is  to  clear  the  river  of  snags 
and  the  banks  of  overhanging  trees  interfering  with  navigation,  and  to 
dredge  the  bars  between  Vernon  Mills  and  Carr  Bend,  in  the  im- 
mediate vicinity  of  Napa  City,  so  as  to  give  throughout  that  stretch  a 
navigable  channel  75  feet  wide  and  4  feet  deep  at  low  water. 

Work  upon  the  improvement  was  commenced  in  1889.  During  that 
year  the  river  was  cleared  of  snags,  and  a  gravel  bar  near  the  steam- 
boat landing  was  removed  by  dredging. 

During  the  past  year  operations  were  continued  under  contract  with 
Thomas  H.  Williams,  jr.  Thirty-two  snags  were  removed,  and  a  chan- 
nel of  the  required  width  and  depth  was  dredged  through  16  bars,  re- 
quiring the  removal  of  21,972  cubic  yards  of  material. 

The  entire  work  contracted  for  was  completed  December  11  last, 
leaving  the  river  in  good  boating  condition,  and  completing  the  present 
project.  The  work  can  not  be  considered  of  a  permanent  character,  as 
the  bars  will  re-form  from  material  brought  down  during  winter  storms. 
Appropriations  will  therefore  be  needed  in  the  future  to  maintain  the 
channel  in  a  fair  navigable  condition. 

The  total  amount  appropriated  for  this  work  is  $17,500,  and  the  total 
amount  expended  to  the  close  of  the  fiscal  year  is  $17,458.57. 

Jnly  1,  1891,  balance  unexpended $12,219.20 

JnnedOy  1892,  amount  expended  daring  fiscal  year 12,177.77 

Jnly  1, 1892,  balance  unexpended 41.43 

(See  Appendix  B  B  1.) 

2.  Redwood  Oreekj  California. — This  improvement  is  a  continuance  of 
that  heretofore  carried  on  under  appropriations  made  for  improvement 
of  Redwood  Harbor.  The  project  for  the  latter  work  contemplated 
dredging  the  creek  from  the  old  steamer  landing  to  Bed  wood  City,  a 
distance  of  about  6,000  feet,  so  as  to  give  through  that  stretch  a  chan- 
nel 50  feet  wide  and  3  feet  deep  at  mean  low  tide.  This  work  was  com- 
pleted in  1889.  Examination  made  the  following  year  showed  that  the 
channel  had  partially  filled  up  from  uatural  causes.  The  appropriation 
of  $8,000  made  by  the  river  and  harbor  act  of  September  19, 1890,  was 
for  the  purpose  of  redredging  the  channel  and  widening  the  passage 
through  the  middle  ground. 

Work  was  commenced  upon  this  project  about  the  middle  of  March 
last  with  the  Government  dredger  belonging  to  the  improvement  of  the 
San  Joaquin  Biver.  At  the  close  of  the  fiscal  year  the  channel  had 
been  redredged  for  a  distance  of  4,600  feet,  requiring  the  removal  of 
40,845  cubic  yards  of  material.  It  is  expected  to  complete  the  entire 
work  before  the  end  of  August.  As  this  will  complete  the  project  no 
additional  appropriations  are  asked. 
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The  present  improvement,  like  the  former,  can  not  be  considered  of  a 
permanent  character.  There  being  no  tidal  basin,  there  will  be  a  con- 
staut  tendency  to  shoaling,  due  to  natural  causes.  Appropriations  will 
therefore  be  needed  in  the  future  to  maintain  the  creek  in  a  navigable 
condition. 

The  total  amount  appropriated  for  dredging  at  Kedwood  is  $23,400, 
of  which  $8,000  was  for  Bed  wood  Creek,  and  the  total  amount  expended 
to  the  close  of  the  fiscal  year,  including  outstanding  liabilities,  is 
$20,950.92. 

July  1,  1891,  balance  nnezpended $8,000.00 

JnneSOy  1893,  amoimt  expended  during  fiscal  yeai 5,291.82 

Jnly  1, 1892,  balance  unexpended 2,708.18 

July  1,  1892,  outstanding  liabiUtiee 259.10 

July  1, 1892,  balance  available 2,449.06 

(See  Appendix  R  R  2.) 

5.  8a/n  Luis  Obispo  Harbor ^  California. — The  project  for  this  improve- 
ment is  intended  to  secure  a  protected  anchorage  and  landing  at  Port 
Harford  by  the  construction  of  a  breakwater  on  Whaler  Reef,  extending 
firom  Point  San  Luis  to  Whaler  Island,  and  thence  to  a  point  where 
the  outer  reef  rises  above  high  water.  The  total  length  of  the  struc- 
ture, when  completed,  including  the  island,  will  be  about  2,300  feet. 

That  portion  of  the  breakwater  between  Point  San  Luis  and  the 
island,  about  300  feet  in  length,  was  completed  two  years  ago,  and  a 
commencement  was  made  upon  the  extension  beyond  the  island.  Dur- 
ing the  past  year  the  latter  work  has  been  continued  under  contract 
with  the  San  Francisco  Bridge  Company,  and  the  outer  breakwater 
has  been  advanced  a  distance  of  about  300  feet,  and  depressions  in  the 
reef  beyond  have  been  partially  filled.  The  total  amount  of  rock  placed 
upon  the  reef  the  past  season  was  7,870.6  tons.  Work  under  the  pres- 
ent contract  will  be  completed  in  August. 

The  total  amount  appropriated  for  this  improvement  is  $65,000,  and 
the  total  amount  expended  is  $52,053.07. 

July  1,  1891,  balance  unexpended $99,062.56 

June  30,  1892,  amount  expended  during  fiscal  yeai 19,435.79 

July  1,  1892,  balance  unexpended 19,646.77 

July  1,  1892,  outstaudintr  liabilities $6,699.84 

July  1, 1892,  amount  covered  by  uncompleted  contracts ll,  952. 04 

18,651.88 

July  1, 1892,  balance  ayailable 994.89 

Amount  appropriated  by  act  approved  July  13, 1892 80,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 30, 994. 89 

Amount  (estimated)  required  for  completion  of  existing  project 189, 900. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  3.) 

4.  Wilmington  Harbor^  California, — ^Previous  to  the  commencement 
of  this  improvement  in  1871,  there  was  a  depth  of  less  than  2  feet  at  the 
entrance  at  low  tide.  By  the  operations  of  dredging  and  jetty  exten, 
sion  this  depth  was  increased  to  10  feet  in  1881.  The  present  *p^ojec^ 
which  was  adopted  in  that  year,  was  intended  to  secure  a  depth  of  16 
feet  at  mean  low  tide. 
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Tliat  depth  has  been  obtained  throngh  the  entire  channel  inside* 
Over  the  bar  the  depth  is  folly  14  feet  at  above  stage  of  water. 

Dnring  the  past  year  operations  have  consisted  in  making  needed  re- 
pairs to  the  east  jetty;  in  removing,  by  dredging  and  blasting,  shoal 
places  in  the  channel  near  Deadmans  Island,  and  in  raising  and  ex- 
tending the  west  jetty. 

Contractors  delivered  21,309  tons  of  stone,  which  was  used  in  strength- 
ening the  east  jetty  and  in  extending  the  west  jetty.  The  latter  work 
was  advanced  a  farther  distance  of  800  feet. 

During  the  coming  season  the  work  of  jetty  extension  will  be  con- 
tinned  to  the  extent  of  the  available  fands. 

The  total  amount  appropriated  for  this  work  is  $904,000,  and  the 
total  amount  expended  to  close  of  the  fiscal  year,  including  outstanding 
liabilities,  is  $894,450.64. 

Jaly  1, 1891,  balance  nnexpended $85,568.18 

JaueSO,  18SK2,  amount  expended  dnring  fiscal  year 75,893.60 

Jnlv  1,  1892,  balance  nnexpended 9,674.58 

Jnly  1, 1892,  ontstanding liabilitiea 125.22 

July  1,  1892,  balance  available 9,549.36 

Amonnt  appropriated  by  act  approved  Jnly  13, 1892 51, 000. 00 

Amomit  available  for  fiscal  year  ending  Jnne  30, 188S 60,549.36 

(See  Appendix  B  B  4.) 

5.  San  Diego  Harbor^  California. — Before  the  adoption  of  the  pres- 
ent project,  the  work  carried  on  at  San  Diego  had  for  its  object  the 
preservation  of  the  harbor,  which  was  being  injured  by  the  deposition 
of  material  brought  down  the  San  Diego  Biver  in  flood  stages.  The 
river  was  diverted  from  its  course,  and  caused  to  empty  into  False 
Bay.  This  was  accomplished  by  building  a  substantial  levee  across 
the  old  channel  of  the  river  near  its  entrance  to  the  harbor,  and  exca- 
vating a  new  water  way  leading  to  False  Bay.  This  work  was  com- 
pleted in  1876. 

The  present  project  for  the  improvement  of  the  harbor  contemplates 
the  preservation  and  repair  of  the  levee;  securing  a  depth  of  26  feet  at 
mean  low  tide  over  the  bar  at  the  entrance  by  the  construction  of  a 
jetty  on  Zuninga  shoal,  and  maintaining  a  channel  of  24  feet  depth  of 
water  over  the  middle  ground. 

At  the  commencement  of  the  flso^l  year,  dredging  was  in  progress  at 
the  head  of  the  middle  ground.  The  channel  was  excavated  for  a 
width  of  250  feet  to  a  depth  of  22  feet  at  mean  low  tide.  This  channel 
partially  filled  up  again.  It  is  not  intended  to  continue  operations  at 
this  point  until  the  jetty  a»t  the  entrance  has  been  extended  seaward 
sufficiently  to  control  the  movement  of  sand  on  Zuninga  shoal. 

^o  work  has  been  done  towards  the  construction  of  the  jetty.  Pro- 
ceedings were  instituted  last  October  in  the  United  States  circuit 
court  for  the  southern  district  of  Oalifornia,  to  condemn  a  strip  of 
18.85  acres  on  Coronado  North  Island,  needed  for  jetty  purposes.  The 
case  came  to  trial  in  June,  and  an  award  of  $13,942.46  was  made  by 
the  jury  for  the  land  in  question.  Upon  possession  of  the  land  being 
obtained  by  the  United  States,  the  work  will  be  commenced. 

The  total  amount  appropriated  for  the  improvement  of  San  Diego 
Harbor  since  1875  is  $192,500. 

The  total  amount  expended  is  $91,740.19,  of  which  $82,085.37  was 
ai>on  tdie  construction  and  repair  of  levee  across  San  Diego  Biver. 

XNafi2 ^24 
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Jnly  1,  1891,  balance  unexpended $58,512.16 

Jane  30,  1892,  amonnt  expended  doling  fiscal  year 7,752.35 

July  1,  1892,  balance  unexpended 50,759.81 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 100, 759. 81 

Amount  (estimated)  required  for  completion  of  existing  project 284, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  EB  5.) 

EXAMINATION,  BY  BOARD  OP  ENGINEERS,  FOR  DEEP-WATER  HARBOR 
ON  THE  PACIFIO  COAST  BETWEEN  POINTS  DUME  AJND  CAPISTRANO, 
CALIPORNIA,  MADE  IN  COMPLIANOE  WITH  PROVISIONS  OP  BITER 
AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

In  compliance  with  the  provisions  of  the  act  a  Board  of  Engineers, 
consisting  of  Ool.  G.  H.  Mendell  and  Lient.  Cols.  6.  L.  Gillespie  and 
W.  H.  H.  Benyaord,  Corps  of  Engineers,  was  constituted  to  examine 
the  Pacific  coast  between  Points  Dnme  and  Capistrano  with  a  view  to 
determining  the  best  location  for  a  deep-water  harbor,  and  to  report  a 
prqiect  and  estimate  of  cost  for  the  same.  The  report  of  the  Boa^  was 
submitted  under  date  of  December  8, 1891,  and  was  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  39,  Fifty-second  Congress, 
first  session. 

The  Board,  after  fiill  examination,  concludes  that  the  selection  of  a 
site  for  a  deep-water  harbor  within  the  limits  designated  by  the  act  is 
restricted  to  the  harbors  in  Santa  Monica  Bay  and  San  Pedro  Bay, 
and  is  of  the  opinion  that  San  Pedro  is  the  better  of  these,  and  submits 
alternative  estimates  of  the  cost  of  the  necessary  breakwaters  as  follows  : 

If  constructed  of  rabble  and  concrete $4,594,494 

If  constructed  entirely  of  rubble 4,137,591 

After  a  careful  consideration  of  the  facts  in  the  case  as  presented 
by  the  Board,  its  views  as  to  the  location  and  general  estimates  of  con- 
struction are  concurred  in  by  me.  The  dift'erence  in  cost  of  the  two 
breakwaters,  for  the  same  arcs  of  protection,  is  over  $700,000  in  favor  of 
San  Pedro,  and  when  the  other  advantages  of  San  Pedro,  as  detailed 
by  the  Board,  are  taken  into  consideration,  it  would  seem  that  its  selec- 
tion has  been  properly  made. 

(See  Appendix  B  B  6.) 

IMPBOVEMENT  OF  SAN  JOAQUIN,  MOKELXTHNE,  SAOBAHENTO,  AND 
FEATHER  BIVEES,  PETALUMA  OBEESI,  AND  HUMBOLDT  HABBOB 
AND  BAT,  OALIFOBNIA. 

Officer  in  charge,  Maj.  W.  H.  Heuer,  CorpB  of  Engineers;  Division 
Engineer,  Ool.  G.  H.  Mendell,  Oorps  of  Engineers. 

i.  San  Joaquin  River j  California, — ^At  the  time  of  the  adoption  of  the 
project  for  this  work,  1877,  the  low- water  channel  of  the  river  to  Stock- 
ton was  only  6  feet  deep,  and  the  upper  river  was  navigable  for  only 
six  or  seven  months  in  the  year  for  boats  drawing  2  feet  of  water  or 
less. 

The  original  project  contemplated  a  channel  of  9  feet  depth  to  Stockton, 
secured  by  dredging  the  shoal  places  and  making  cutofb  to  straighten 
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the  river  between  its  moath  and  that  city^  and  removal  of  snags,  scrap- 
ing bars,  and  building  small  wing  dams  in  the  npper  river  to  improve 
its  depth  and  prolong  the  boating  season.  This  is  the  project  of  to-day, 
with  ^e  addition  of  the  closure  of  several  crevasses  and  sloughs  which 
take  water  from  the  river  and  impair  the  scouring  efi*ect  of  its  flood 
stages. 

At  the  close  of  the  fiscal  year  ending  June  30,  1891,  there  had  been 
spent  on  this  work  $195,853.61,  mostly  in  dredging  in  Stockton  Slough 
and  the  river  proper,  the  making  of  three  cut-oflfs  below  Stockton,  and 
doing  a  little  work  in  the  upper  river  as  proposed.  This  work  had 
made  navigation  to  Stockton  practicable  during  the  entire  year  for 
boats  drawing  9  feet  of  water,  but  has  not  lengthened  the  boating  sea- 
son above  Stockton  Slough  for  boats  of  3  feet  draft,  for  the  reason  that 
little  or  no  work  has  been  done  above  Stockton. 

During  the  present  fiscal  year  the  work  consisted  of  dredging  in 
Stockton  Slough  and  the  river  in  its  near  vicinity,  to  maintain  the 
channels  aJready  secured,  in  building  a  dam  to  partially  close  Lairds 
Slough,  rebuilding  the  dam  at  Paradise  Gut,  and  making  a  cut-off  at 
Head  Beach;  this  latter,  on  account  of  insufficient  funds,  was  only  made 
one-half  the  width  and  less  depth  than  originally  intended;  it  will  be 
increased  both  as  to  width  and  depth  when  more  money  is  available. 
The  cost  of  the  above  was  $62,031.60. 

The  results  have  been  the  maintaining  of  the  9-foot  channel  to  Stock- 
ton, work  on  which  is  needed  annually,  as  the  channels  are  not  self- 
maintaining.  Lairds  Slough,  near  the  village  of  Grayson,  is  a  crevasse 
through  which  about  75  per  cent  of  the  water  in  the  river  flowed,  and 
consequently  lessened  to  that  extent  the  flow  below,  thereby  decreasing 
the  depth.  It  was  closed  by  a  dam  310  feet  long,  16  feet  (average)  high, 
10  feet  wide  at  crest,  and  60  feet  wide  at  base.  Its  efiect  was  to'  con- 
fine the  water  to  the  main  stream  and  increase  the  depth  to  Grayson. 

At  Paradise  Cut  a  crevasse  has  existed  for  many  years,  and,  with 
simOar  results  as  at  Lairds  Slough,  has  decreased  the  depths  below. 
Daring  this  year  it  was  partially  closed  by  a  dam,  measuring  at  its 
crest  220  feet  long,  built  up  to  8  feet  above  low  water — built  to  replace 
one  carried  away  during  1889.  The  result  as  to  keeping  the  river  within 
its  banks  has  been  all  that  was  hoped  for. 

The  cut-off  at  Head  Beach,  9  feet  deep  by  150  feet  wide  at  the  sur- 
face, was  made  to  remove  a  much  complained  of  impediment,  as  the 
Stockton  boats  always  encountered  in  this  bend  a  head  wind,  and  the 
cut  also  lessened  the  distance  considerably.  The  fiinds  available  suf 
ficed  only  to  excavate  the  channel  to  half  the  desired  width,  but  the 
effect  of  the  new  channel  is  a  marked  improvement  in  the  time  made 
by  the  boats  engaged  in  navigation  on  the  river.  The  cost  of  this  cut- 
off was  $27,239.41. 

The  following  is  a  list,  in  the  order  of  importance,  of  the  works  needed 
for  improvement  of  this  river,  together  with  the  estimated  cost  of  the 
several  items: 

Dredging  to  maintain  9  feet  depth  to  Stockton $25, 000 

Raising  dam  at  Paradise  Cut 2,000 

Making  ent-off  at  Twenty-one  Mile  Slongh 65,000 

Making  double  cnt-oif  below  month  of  Stockton  Sloagh 20,  000 

Increiuiing  width  and  depth  of  cut  at  Head  [{each 37, 750 

Survey  of  upper  river  to  Firebaugh's  Ferry 5,000 

Snagging  and  bnilding  wing  dams 10,000 

Total 164,750 
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Jnly  1,1891,  balance  nnexpended 168,002.53 

June  SK),  1892,  amoant  expended  daring  fiBoal  year €2,033.06 

Jaly  1,  1892,  balance  unexpended 969.45 

Amount  appropriated  by  act  approved  July  13, 1892 65,000.00 

Amount  available  for  fiBoal  year  ending  June  SO,  1893 66^  969.45 

(See  Appendix  S  S  1.) 

2.  Mokelumme  River,  California. — Before  improvement  the  naviga- 
tion of  the  river  was  diflBcult  and  dangerous  on  account  of  nnmerous 
snags  and  overhanging  trees,  and  in  1884  a  project  for  its  improvement 
was  mad^,  the  object  being  the  removal  of  the  obstructing  snags  and 
trees.  Both  forks  of  the  river  were  cleaned  out  in  1884, 1885,  1886, 
1887,  and  1888,  rendering  navigation  to  Benson  Ferry,  the  head  of 
navigation,  easy  and  safe.  This  completed  the  project  as  adopted,  the 
cost  being  $12,457.62.    No  work  was  done  during  the  last  fiscal  year. 

For  further  improvement  of  this  river  it  will  be  necessary  to  again 
remove  the  snags  and  overhanging  trees,  to  close  a  private  ditch  emp- 
tying into  the  river  near  New  Hope,  and  to  remove  a  shoal  formed  there ; 
also,  to  remove  a  point  of  land  near  New  Hope,  to  facilitate  landing 
there,  and  straighten  the  entrance  into  the  north  fork  from  the  main 
river.  The  estimated  cost  of  these  works  is  19,100,  which  amount  could 
be  advantageously  expended  in  one  fiscal  year. 

The  commerce  on  this  river  is  carried  by  one  steamer  of  395  tons, 
making  three  round  trips  a  week.  Bates  of  transportation  are  $1  less 
per  ton  than  by  railway;  the  improvement  has,  therefore,  been  a  benefit 
to  shippers  at  least  to  that  extent. 

July  1,1891,  balance  unexpended $542.38 

July'l,  1892,  balance  unexpended 542.38 

Amount  appropriated  by  act  approyed  July  13,  1892 2^500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3,042.38 

J  Amount  (estimated)  required  for  completion  of  existing  project 6, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  8  8  2.) 

3.  Sa^cramento  and  Feather  rivers,  California, — Before  improvement 
navigation  in  these  rivers  was  dangerous  and  difficult  on  account  of 
numerous  snags,  shallow  bars,  and  rapids.  In  1874  a  project  was 
adopted  having  for  its  object  the  temporary  improvement  of  the  low- 
water  channels  by  removal  of  snags,  building  of  wing  dams  to  concen- 
trate the  current,  and  the  scraping  of  bars.  Work  under  this  project 
has  been  carried  on  every  season,  and,  together  with  tlie  closure  of 
several  breaks  in  the  banks  of  both  rivers  which  threatened  to  divert 
the  streams  from  their  channels,  cost,  up  to  June  30, 1891,  $468,834.55. 
The  results  of  the  work  were  to  secure  and  maintain  on  the  Sacramento 
a  good  low-water  chanuel  from  Mcintosh  Lauding  down  to  Butte  City 
for  boats  drawing  2  J  feet,  from  that  point  to  Sacramento  4  feet  of  water, 
and  below  Sacramento  a  low-water  channel  with  a  least  depth  of  5  feet 
has  been  secured.  On  the  Feather  is  Marysville,  the  head  of  naviga- 
tion, and  from  that  point  down  there  is  now  a  channel  for  barges  draw- 
ing 2  feet  of  water.  As  work  is  required  annually  to  maintain  these 
conditions  the  operations  during  the  fiscal  year  were  directed  to  that 
end;  from  July  1  to  September  11, 1891,  the  snag  boat  worked  in  the 
upper  Sacramento  River,  where  she  removed  974  snngs  and  built  6  wing 
dams,  aggregating  536  feet  in  length.    As  the  water  was  then  at  ita 
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low  stage  it  was  impossible  to  take  the  snag  boat  into  the  Foather 
River;  the  channel  there,  however,  has  been  maintained. 

In  Jnne,  1892,  the  snag  boat  was  again  put  in  commission  and  at  the 
end  of  the  fiscal  year  waa  at  work  in  the  upper  Sacramento.  There 
was  spent  during  the  year  $12,846.44. 

These  improvements  have  been  of  great  benefit  to  a  large  and  con- 
stantly increasing  commerce,  especially  on  the  Sacramento  Eiver^which 
is  the  natural  outlet  for  the  products  of  the  great  Sacramento  V  alley. 
It  has  resulted  in  greatly  reducing  the  freight  charges  and  insurance 
rates. 

The  report  of  the  Board  of  Engineers  apxK>inted  to  examine  these 
rivers  is  printed  in  House  Ex.  Doc.  Ko.  246,  Fifty-first  Congress,  second 
session,  and  in  Annual  BexK>rt,  Chief  of  Engineers,  1891,  page  2990. 

July  1,  1891,  balance  unexpended $26,165.45 

June  30,  18SK2,  amount  expended  daring  fiscal  year 12,846.44 

July  1,  1892,  balance  unexpended 13,319.01 

July  1, 1892,  outstanding  riabUitieB 350.00 

July  1,  1892,  balance  ayailable 12,969.01 

Amount  appropriated  by  act  approved  July  13, 1892 150,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 162, 969. 01 

(See  Appendix  S  S  3.) 

4.  Fetaluma  Creekj  Oalifomia. — ^Before  iin{)rovement  this  channel 
was  very  crooked  and  in  places  bai'e  at  low  water.  The  project  adopted 
in  1880  contemplated  securing  a  channel  50  feet  wide  and  3  feet  deep 
at  low  water,  by  dredging.  Up  to  June  30,  1891,  $30,046.59  had  been 
expended  on  dredging  in  1880,  1881, 1882, 1883,  and  1884,  when  a  chan- 
nel as  projected  was  secured  and  several  cut-ons  made.  This  channel 
refilled  and  was  again  redredged  in  1888.  Having  again  refilled  from 
drainage,  in  1891  a  contract  was  made  for  dredging,  under  which  work 
was  commenced  in  August  and  completed  in  December.  The  result 
was  a  complet-ed  channel  6,800  feet  long,  40  to  50  feet  wide;  of  this 
4,200  feet  was  excavated  to  a  depth  of  3  feet  below  the  lowest  low 
water,  while  the  balance,  2,600  feet,  was  dug  to  28  to  30  inches  below 
the  same  plane.  The  funds  available  were  insufiBcient  to  complete  the 
entire  length  to  the  greatest  depth.  In  doing  the  work  37,025  cubic 
yards  of  material  was  removed  from  the  channel  at  a  cost  of  $5,846.36. 

This  channd  extends  from  the  railroad  bridge  to  the  town  of  Peta- 
Inma,  and  since  its  completion  there  has  been  no  detention  of  boats  on 
account  of  lack  of  water. 

Experience  has  shown  that  this  channel  is  not  self-maintaining  and 
will  require  occasional  redredging. 

July  1, 1891,  balance  unexpended $5,953.41 

Jane  30, 1832,  amount  expended  during  fiscal  year 5,846.36 

July  1, 1892,  balance  unexpended 107.05 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 107. 05 

(See  Appendix  S  S  4.) 

5,  Hwaholdt  Harbor  and  Bay,  California. — Prior  to  commencement  of 
work  the  channels  in  Humboldt  Bay  were  shallow  and  vessels  had  much 
difficulty  in  getting  to  the  wharves  in  Eureka,  Areata^  and  Hookton. 
There  was  a£o  a  bar  in  front  of  the  entrance  over  which  the  channel 
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constantly  shifted  in  position  and  varied  as  to  depth,  making  the  ap- 
proach to  the  harbor  both  difficult  and  dangerons. 

To  remedy  these  conditions  a  project  was  adopted  in  1881,  to  secnre 
by  dredging,  a  channel  13  feet  deep  and  200  feet  wide  to  the  head  of 
Enreka  wharves,  and  one  of  10  feet  deep  and  100  feet  wide  to  Areata  and 
Hookton.  In  1882  a  project  was  approved  for  a  submerged  jetfy  start- 
ing from  the  south  spit  and  extending  seaward  6,000  feet,  for  the  pur- 
pose of  concentrating  the  tidal  flow  and  thereby  keeping  the  bar  chan- 
nel in  position.  This  project  was  modified  in  1891  to  the  construction 
of  two  jetties  starting  from  the  north  and  south  spits,  extending  out  to 
the  18-foot  curve  and  raised  to  high-water  level  at  an  estimated  cost 
of  $1,957,615,  in  addition  to  $100,000  for  beach  revetment 

There  was  expended  up  to  June  30, 1891,  on  dredging,  $96,061.55^  and 
on  training  wall,  mostly  on  the  south  spit,  $141,913.  The  dredging  was 
finished  in  1884,  when  the  channels  above  mentioned  were  obtained  and 
that  part  of  the  project  completed.  These  channels  have  since  slightly 
refilled,  but  not  enough  to  form  a  serious  impediment  to  navigation. 
Work  on  the  south  jetty  was  commenced  in  1889  under  a  contract  en- 
tered into  the  previous  year,  and  was  continued  under  a  second  contract 
made  with  Simpson  and  Brown  in  February,  1891.  Up  to  June  30, 1891, 
the  south  jetty  had  been  built  out  to  about  3,000  feet  from  shore  and 
partly  raised  to  high-water  level  On  the  north  spit  preparations  were 
completed  for  the  construction  of  a  jetty  and  shore-protection  work, 
which  it  was  found  necessary  to  commence  without  delay  owing  to  the 
eri>sion  taking  place  and  consequent  widening  of  the  entrance  from 
4,200  to  5,600  feet,  entailing  loss  of  velocity  in  the  tidal  flow  and  the 
formation  of  a  shoal  just  within  the  entrance. 

From  July  1, 1891,  work  was  continued  on  both  the  north  and  south 
spits  until  October  31, 1891,  when  the  existing  contract  was  completed. 
On  the  north  spit  300  linear  feet  of  shore  protection  wa«  built  near  the 
root  of  the  jetty,  and  the  jetty  itself  built  out  1480.5  feet  in  a  southerly 
direction.  At  the  south  spit  the  jetty  was  extended  some  600  feet, 
making  in  all  3,699.2  feet.  Of  this  3,200  feet  was  raised  to  high-water 
level,  the  remainder,  on  the  outer  end,  sloping  from  that  level  to  7  feet 
below  low  water.  The  cost  of  the  work  on  both  spits  for  the  year  was 
$163,823.95. 

As  the  south  jetty  has  only  been  extended  to  about  one-half  the 
length  designed  and  the  north  only  just  commenced,  it  is  hardly  to  be 
expected  that  very  material  benefits  to  the  channel  over  the  bar  would 
be  produced,  yet,  as  an  indication  in  that  direction,  it  has  been  noted 
that  a  reasonably  fixed  channel,  varying  from  18  to  20  feet  deep,  has 
been  maintained  during  the  past  year,  a  condition  hitherto  unknown. 

The  total  amount  expended  during  the  fiiscal  year  ending  June  30, 
1892,  was  $156,412.68. 

July  1.  1891,  balance  nnezpended $184,525.45 

Jxme90, 1892,  amonnt  expended  during  fisoal  year 156,412.68 

Jnly  1, 1892,  balance  unexpended 28^112.77 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  flBcal  year  ending  June  SO,  1893 178, 112. 77 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 565, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30.1894 62a;ooo.oo 
Submitted  in  compliance  with  requirementsof  aectiona  2of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  5.) 


BIYEB  AND   HABBOR   IMPROVEMENTS.  375 

IMPBOYSMENT  OF  OEBTAIN  BIYEBS  AND  HABBOBS    IN  OBEGON  AND 

WASHINGTON. 

Officer  in  charge,  Gapt.  Thomas  W.  Symons,  Corps  of  Engineers,  hav- 
ing under  his  immediate  orders  Lient.  Graham  D.  Fitch,  Corps  of  Engi- 
neers^i  the  entire  year,  and  Lient.  Francis  B.  Shunk,  Corps  of  EDgineers, 
since  March  29, 1892;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of 
Engineers. 

i.  CoquiUe  River  j  Oregon. — At  the  time  that  the  work  of  improvement 
was  begun  the  entrance  to  the  Coquille  Eiver  was  considered  very 
dangerous.  It  was  by  a  long,  tortuous,  and  narrow  channel,  skirting 
the  south  headland,  studded  with  rocks  from  beyond  the  bar  to  a  distance 
of  one-half  mile  inside.  Tbe  depth  at  low  water  was  only  about  three 
feet,  and  the  channel  was  constantly  shifting.  The  channel  sometimes, 
at  long  intervals,  would  break  through  the  north  spit  and  run  directly 
out  to  sea  just  south  of  Eackliffe  Bock,  but  never  remained  long  in  this 
position.  At  such  times  the  entrance  was  comparatively  safe  and  the 
channel  was  at  its  best.    The  mean  rise  of  the  tide  was  4.1  feet. 

The  firstplanof  improvement  was  to  construct  two  parallel  high-tide 
stone  jetties,  800  feet  apart,  running  out  to  sea  a  suf&cient  distance  to 
open  and  maintain  a  channel  over  the  bar  with  a  least  depth  of  8  feet  at 
low  water;  the  north  jetty  starting  from  Backliffe  Rock  and  the  south 
jetty  from  a  point  on  the  left  bank  inside  the  entrance. 

The  cost  of  this  improvement  was  estimated  in  1878  at  $164,200. 

The  law  of  August  11, 1888,  authorized  in  addition,  $5,000  to  be  ex- 
pended in  snagging  between  Coquille  City  and  Myrtle  Point,  and  for 
this  same  purpose  the  law  of  September  19, 1890,  authorized  an  amount 
not  to  exceed  $3,000. 

Under  date  of  May  8, 1891,  the  plan  of  improvement  was  modified  to 
provide  for  an  entrance  width  of  600  feet  instead  of  800  feet. 

The  estimated  cost  of  completing  the  work  in  accordance  with  the 
modified  project  is  $180,000. 

Up  to  June  30, 1891,  $77,012.61  had  been  expended  on  the  works  at 
the  river  mouth,  and  $6,883.90  for  snagging;  a  total  of  $83,896.51. 

The  following  results  were  obtained:  For  considerable  periods  the 
entrance  would  be  straight,  and  8  to  10.  feet  deep  at  low  water;  at 
other  times  winds  and  currents  would  heap  the  sand  into  the  channel, 
eansing  it  to  shoal  and  spread  out,  or  break  away  to  the  northward 
and  form  a  new  entrance,  shallow  and  ill  directed. 

It  was  thought  that  these  evils  would  be  largely  prevented  by  com- 
pleting the  north  jetty;  and  it  was  decided  to  use  the  present  appro- 
priation for  that  purpose.  The  river  had  been  thoroughly  cleared  of 
snags,  with  very  great  benefit  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $18,403.47. 

The  north  jetty  was  extended  137  feet,  making  a  total  length  of  510 
feet. 

The  results  obtained  are  not  very  different  from  those  of  last  year. 
The  work  upon  the  north  jetty  has  helped  to  concentrate  the  currents 
upon  the  bar,  and  at  times  the  channel  has  been  8  to  10  feet  deep  at 
low  water.  Ocean  swells,  however,  soon  occur,  spread  out  the  sands, 
and  reduce  the  depth  to  4  to  7  feet. 

The  appropriations,  made  in  seven  acts,  amount  to  $130,000. 
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Jnly  1, 1891,  balance  nnexpended $21,108.49 

June  30, 1892, amonnt  expended  daring  fiscal  year 18,408.47 

Jnly  1, 1892,  balance  nnexpended 2.700.02 

Jnly  1, 1892,  ontstanding  Uabmties 110. 00 

July  1, 1892,  balance  avaUable 2,590.00 

Amount  appropriated  by  act  approved  Jnly  13,  1892 25, 000. 00 

Anionnt  available  for  fiscal  year  ending  June  30,1893 27,690.02 

i  Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  1.) 

2.  Entrance  cmd  harbor  at  Ooos  Bay^  Oregon. — ^The  obstmctions  which 
existed  at  the  entrance  to  this  harbor  before  the  works  of  improvement 
were  begun  consisted,  flrst^  of  the  outer  bar  which  is  of  sand  and  is 
shifting  in  character:  and  secondly^  of  the  inner  shoals  formed  by  the 
sands  which  accumulate  in  the  spring,  summer,  and  autumn,  while  the 
northwest  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advanced 
towards  the  south,  contracting  the  navigable  passage  under  Ooos  Head 
to  a  very  small  width,  and  usually  making  the  outer  channel  follow  the 
west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 

The  channel  had  at  time^  broken  through  the  north  spit  on  a  line 
whose  general  direction  is  from  Fossil  Point  to  a  point  just  north  of 
Goos  Head.  It  was  then  direct,  the  depth  greatest,  and  vessels  ooold 
pass  without  trouble. 

The  mean  rise  of  the  tide  was  5.6  feet. 

The  project  for  the  improvement  adopted  in  1879  was  to  construct 
such  a  jetty  of  wood  and  stone  as  might  be  found  best,  from  a  ix>int 
250  yards  below  the  northern  extremity  of  Fossil  Point,  on  a  line  to- 
wards the  east  end  of  Ooos  Head,  this  line  curving  so  as  to  be  directed 
at  its  outer  end  a  little  north  of  the  Head.  The  estimated  cost  of  this 
jetty  was  $600,000. 

Its  object  was  to  prevent  accretion  on  the  south  end  of  the  north 
spit,  and  to  open  and  maintain  a  deeper  and  more  direct  channel  across 
the  bar.  The  present  project  is  to  build  two  high-tide  jetties  of  stone, 
one  from  Goos  Head  and  one  from  the  south  end  of  the  north  spit,  ex- 
tending out  towards  the  bar,  and  leaving  an  entrance  width  of  about 
1 ,500  feet.  The  project  further  contemplates  the  protection  and  hold- 
ing of  the  sands  on  the  north  spit  by  plantations,  to  prevent  their  blow- 
ing over  into  the  harbor. 

The  estimated  cost  of  these  works  is  $2,466,412.20. 

The  total  amount  expended  up  to  June  30,  1891,  was  $269,840.48; 
$210,317.74  on  the  old  project,  and  $59,502.74  on  the  new. 

The  Fossil  Point  Jetty  had  been  built  to  a  total  length  of  1,761  feet, 
but  a  considerable  portion  of  this  was  simply  a  layer  of  heavy  stone  to 
prevent  scour. 

The  results  thus  far  had  been  to  keep  the  channel  over  the  bar  from 
changing  its  position  as  much  as  formerly,  and  to  commence  the  erosion 
of  the  north  spit.  This  gave  a  better  direction  to  the  ebb  and  flood 
currents,  and  the  troublesome  cross  currents  inside  the  bay  had  practi- 
cally disappeared.  Storms  rex)eatedly  choked  the  bar  channel  with 
sand,  and  a  swash  channel  broke  through  the  spit,  reducing  the  good 
effects  of  erosion.    The  existing  works  had  not  increased  the  bar  depths. 
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The  bar  cliannel  sometimes  had  a  good  depth  of  12  to  15  feet  at  low 
water,  sometimes  shoaled  to  the  same  depth  at  high  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $62,161.43. 

The  new  north  jetty  has  been  built  to  a  total  length  of  4,800  feet, 
including  the  approach.  Of  this  length  1,808  is  beyond  low- water 
mark. 

There  has  been  a  marked  improvement  in  the  entrance  to  the  bay. 
A  survey  made  in  March,  1892,  shows  the  bar  2,000  feet  inside  its  posi- 
tion in  August,  1891,  and  a  channel  over  the  bar  18  feet  deep  at  low 
water.  Tkus  channel  has  been  maintained  for  about  8  months  in  its 
present  x>osition,  which  is  a  little  north  of  its  position  of  last  summer. 

The  tot»l  appropriation,  made  in  eight  acts,  is  $548,750. 

Jnlj  1, 1891,  bftlonce  nnexpended |68|  909.62 

AmonntB  emended  by  Treasury  Department $285. 26 

June  30.  1SI&,  amoimt  expended  during  fiscal  year 61, 876. 17 

62, 161. 43 

July  1, 1892,  balance  unexpended 6,748.09 

July  1, 1892,  outstanding  liabUitiea 960.00 

July  1,1892,  balance  available 6,798.09 

Amount  appropriated  by  act  approved  July  13,  1892 210, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 216, 798.09 

C  Amount  (estimated)  required  for  completion  of  existing  project 2, 131, 412. 20 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  2.) 

5.  Umpqua  River ^  Oregon, — Just  below  Scottsburg,  the  head  of  navi- 
gation on  the  TJmxiqua  Biver,  the  channel  was  obstructed  by  five  sand- 
stone bars  or  ledges,  12  feet  to  15  feet  wide,  and  1  foot  to  2  feet  below 
low  tide  at  a  low-river  stage.  They  were  separated  by  i>ools  about  150 
feet  wide  and  5  to  10  inches  deep. 

The  Secretary  of  War  having  authorized  the  expenditure  of  the  bal- 
ance of  the  appropriation  of  March  3, 1871,  viz,  $4,685.89,  in  improving 
the  river  below  Scottsburg,  a  project  was  submitted  and  approved  in 
1885  for  making  a  channel  50  feet  wide  and  3  feet  deep  by  drilling  and 
blasting  the  rock  and  removing  the  broken  pieces. 

In  September,  1889,  a  survey  of  the  river  was  made  and  a  new  pro- 
ject submitted,  which  was  approved  October,  1890.  This  project  pro- 
vides for  the  removal  of  bowlders  and  ledges  in  the  wharf  basin  at 
Scottsburg  and  below  the  basin,  with  a  view  of  opening  a  channel  way 
50  feet  wide  and  4  feet  deep  at  low  water  at  an  estimated  cost  of  $9,000. 

The  amount  expended  up  to  June  30, 1891,  was  $6,992.42. 

The  result  obtained  was  a  navigable  channel  50  feet  wide  and  2  feet 
deep  at  low  water,  extending  nearly  through  the  reefs  below  Scotts- 
burg, where  formerly  there  was  only  a  depth  of  1  foot  or  less. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $7,262.74. 

The  project  was  nearly  completed.  Before  its  entire  completion,  how- 
ever, the  river  rose  and  became  muddy.  There  are  in  consequence  some 
points  of  rock  which  will  have  to  be  removed  before  tiie  project  can  be 
considered  as  fully  completed. 

The  present  appropriation  is  deemed  sufficient  for  the  completion  of 
the  existing  project. 

The  appropriations,  made  in  three  acts,  amount  to  $33,500. 
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July  ly  1891,  balance  unexpended $8,683.47 

Amount  refunded  February  9,  1892 2.55 

8,696.02 
June  90, 1892,  amount  expended  during  fiscal  year 7,252.74 

July  1,  1892,  balance  unexpended 1,443.28 

(See  Appendix  T  T  3.) 

4.  Mouth  of  Siuslaw  River,  Oregon, — ^The  Siaslaw  River  enters  the 
ocean  in  the  midst  of  a  vast  shifting  sandy  beach,  without  any  head- 
land or  fixed  x>oint  to  determine  or  aid  in  determining  the  location  of  the 
entrance  channel.  The  nnconfined  channel  has  a  range  of  about  one 
mile  over  which  it  wanders.  The  depth  on  the  bar  varies  from  5  to  12 
feet  at  low  water,  and  the  bar  channel  is  very  variable  in  position  and 
direction. 

The  plan  of  improvement  is  to  confine  the  outgoing  and  incoming 
waters  between  high- tide  brush  and  stone  jetties,  so  located  as  to  direct 
the  currents  upon  the  bar  in  a  direction  practically  perpendicular  to 
the  coast.  The  north  jetty  will  be  4,500  feet  long;  the  south  jetty  3,200 
feet,  and  they  are  to  converge  to  an  entrance  600  feet  wide  at  the  crest 
of  the  bar. 

The  amount  expended  to  June  30, 1891,  was  $601.96. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  929,816.90. 

The  work  has  been  entirely  of  a  preliminary  character. 

The  appropriation,  act  of  September  19, 1890,  is  $50,000, 

Julyl.  1891.  balance  unexpended $49,398.04 

June  30, 1892,  amount  expended  during  fiscal  year 29,816.90 

July  1, 1892,  balance  unexpended 19,581.14 

Julyl,  1892,  outstanding  liabUities 2,300.00 

Julyl,  1892,  balance  available 17,281.14 

Amount  appropriated  by  act  approved  July  13, 1892 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 87, 281. 14 

Amount  (estimated)  required  for  completion  of  existing  pn^ect 630, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aote  of  1866  and  1867. 

(See  Appendix  T  T  4.) 

5.  Harbor  at  Yaquina  Bay,  Oregon, — ^The  usual  low- water  depths  over 
the  bar  at  Yaquina  Bay  before  improvement  were  from  7  to  8  feet. 
Three  distinct  channels  existed,  constantly  changing  in  position  and 
depth.  The  south  channel  was  the  one  mostly  used,  though  rendered 
dangerous  by  rocks.  The  middle  channel  being  usually  the  shoalest, 
was  little  used,  thoagh  free  from  rocks;  while  the  north  chaund,  long, 
tortuous,  and  studded  with  rocks,  was  considered  unnavigable. 

The  mean  rise  of  tide  was  7.1  feet. 

The  project  adopted  in  1881  was  to  construct  a  dike  or  jetty  on  the 
south  side,  to  cause  the  south  channel  to  shoal  up,  with  a  view  to  ob- 
taining in  the  middle  channel  a  least  high- water  depth  of  17  feet.  As 
originally  projected,  the  dike  was  to  start  from  near  low-water  line,  and, 
rising  2  feet  above  mean  low  water,  was  to  run  out  to  sea  a  distance  of 
2,500  feet 

The  stone  for  the  jetty  was  to  be  deposited  from  barges,  and  cribs 
were  to  be  used,  if  practicable.  Both  were  found  impossible,  owing  to 
roughness  of  the  water,  and  accordingly  the  jetty  had  to  be  built  from 
the  shore  end,  by  means  of  a  tramway  begun  at  high  tide  ii^^t^y^  of 
law-tide  level,  making  the  projected  length  3,700  feet. 
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In  1884  the  jetty  was  extended  shoreward  a  distance  of  316  feet  to 
close  a  gap  washed  oat  by  the  sea;  this  increased  the  total  projected 
length  to  about  4,000  feet. 

^e  present  project,  adopted  in  1888,  is  to  raise  the  soath  jetty  to  ftdl 
high  water  without  extendnig  it  further  seaward,  making  its  total  length 
3^748  feet,  and  to  build  a  mid  tide  jetty  about  2,300  feet  long  on  the  north 
side  of  the  entrance,  extending  from  the  north  head  along  and  behind 
1^6  reef  to  a  point  opposite  the  end  of  the  south  jetty  and  about  1,000 
feet  from  it. 

The  amount  expended  to  June  30, 1891,  was  $451,239.57. 

The  south  jetty  had  been  built  to  fall  high  water  and  to  its  fall  length 
of  3,748  feet.  About  1,400  feet  of  the  north  jetty  had  been  built  at  least 
as  high  as  mean  low  water. 

As  a  result  the  bar  depth  had  increased  to  about  11  feet  at  mean  low 
water,  and  the  tendency  of  the  channel  to  run  straight  out  to  sea  had 
been  materially  increased. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  984,108.69. 

The  north  jetty  has  been  extended  to  a  total  length  of  about  2,100 
feet,  of  which  405  feet  is  in  an  incomplete  condition.  A  large  portion 
of  the  south  jetty  has  been  raised  to  fall  high-tide  level. 

The  results  have  been  highly  satisfactory.  The  channel  has  been 
oontinuously  straight,  and  recent  soundings  indicate  a  least  depth  over 
the  bar  of  16  to  18  feet. 

The  appropriations,  made  in  eight  acts,  amount  to  $635,000. 

July  1, 1891,  balance  onezpended $98,760.43 

Amount  refunded  March  17,  1892 .25 

98,760.68 

Amount  expended  by  Treaeuiy  Department $195.37 

June  30, 1^,  amount  expended  during  fiscal  year 83, 913. 32 

84,108.69 

July  1, 1892,  balance  unexpended 14,661.99 

July  1,  1892,  outetanding  liabilities 4,100.00 

July  1,  1892,  balance  available 10,551.99 

Amount  appropriated  by  act  approved  July  13, 1892 85, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 95, 551. 99 

i  Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    >arbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  6.) 

6.  TUlamook  Bay  and  Bar^  Oregon. — ^The  channel  over  the  bar  is  di- 
rect and  shifts  bnt  little,  so  that  the  bar  is  considered  one  of  the  safest 
on  the  Oregon  coast.  A  fair  depth  of  water  is  maintained  thronghont 
the  year,  so  that  vessels  drawing  13  feet  can  nsnally  enter. 

The  bay  at  low  tide  consists  of  three  channels  of  fair  depth  near  the 
entrance,  bnt  shoaling  to  1  or  2  feet  near  the  head  of  the  bay.  Tilla- 
mook City,  the  principal  town  of  the  region,  is  situated  on  a  tidal 
slongh  above  the  head  of  the  bay,  and  can  be  reached  only  by  light- 
draft  vessels  at  high  tide. 

No  general  project  for  the  improvement  of  the  bay  and  bar  has  been 
approved.  A  special  project  was  approved  for  the  expenditure  of  the 
money  appropriated  by  the  act  of  August  11,  1888.  This  provided  for 
a  survey  of  the  bar  and  entrance,  and  the  construction  (tf  longitudinal 
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and  spur  dikes,  and  shore  protection  works  to  deepen  the  water  over 
Dry  Stocking  Bar,  at  the  mouth  of  Hoquarton  Slough,  and  to  remove 
snags  and  overhanging  trees  from  Hoquarton  Slough. 

The  amount  expended  to  June  30, 1891,  was  $4,922.95. 

Hoquarton  Slough  had  been  cleared  of  snags  as  far  as  Tillamook  City. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  (709.90. 

No  work  was  done  beyond  making  a  survey. 

The  appropriations,  in  three  acts,  amount  to  $20,700. 

July  ly  1891,  balance  unexpended 1777.06 

June^,  1S&2,  amount  expended  during  fiscal  year 709.90 

July  1, 1892,  balance  unexpended 67.16 

Amount  appropriated  by  act  approved  July  13, 1892 15,000.00 

Amount  available  for  fiseal  year  ending  June  30,  1893 15,067.16 

i  Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  6.) 

7.  Entrance  to  Nehalem  Bay,  Oregon. — ^Nehalem  Bay  at  high  watar  is 
about  2  miles  long  by  1^  miles  wide  at  the  widest  part,  and  is  oonnected 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  directi<Hi 
about  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at 
high  tide;  it  is  separated  from  the  ocean  by  a  low  sandy  peninsula, 
alK>ut  2i  miles  long  and  ^  mile  wide.  The  entrance  channel  south  of 
this  peninsula  is  shiftiug,  its  northern  and  southern  limits  being  about  1 
mile  apart.  The  channel  across  the  bar  at  the  entrance  is  ordinarily  5 
to  6  feet  deep. 

The  plan  of  improvement  is  to  hold  the  channel  in  its  southern  posi- 
tion by  building  two  high-tide  stone  jetties;  the  northern  starting  firom 
the  above-mentioned  peninsula,  and  the  southern  to  start  from  the 
mainland ;  these  to  converge  to  an  entrance  width  of  about  500  feet, 
and  theu,  if  necessary,  to  run  parallel  tbr  a  sufficient  distance  to  secure 
a  bar  depth  of  8  feet  at  low  water. 

The  cost,  as  estimated  in  1891,  will  be  (712,338. 

There  was  no  expenditure  up  to  June  30, 1891. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $415.08. 

No  work  was  done  beyond  making  a  survey. 

The  appropriation,  in  one  act,  amounts  to  910,000. 

Jnly  1, 1891y  balance  unexpended $10^000.00 

Jaly  30, 1892,  amount  expended  during  fiscal  year 415.06 

July  1, 1892,  balance  unexpended : 9,584.92 

(See  Appendix  T  T  7.) 

8.  Upper  Columbia  and  Snake  rivers,  Oregon  a/nd  Washington. — ^XTnder 
the  above  head  it  has  been  deemed  proper  to  officially  inclade  the  con- 
tinuous Columbia  and  Snake  rivers  from  Gelilo,  at  the  head  of  tbe 
Dalles,  to  Lewiston. 

The  Upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  but  broken  by  many  rapids  which  render  navigation  difficult 
and  dangerous.  These  rapids  are  in  nearly  every  instance  caused  by 
rocky  bars  with  occasional  bowlders.  The  channels  before  improve- 
nuent  were  crooked  and  narrow,  the  ruling  depth  at  low  water  over 
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maAy  of  the  bars  was  2  to  3  feet,  and  some  were  practically  impassable 
at  low  water. 

Previous  to  1877,  (20,000  had  been  appropriated  for  the  work  of  im- 
provement,  and  had  been  expended  in  surveys  and  rock  removal  at  the 
principal  rapids. 

In  1877  a  project  was  approved  which  provided  for  the  removal  of 
bowlders  and  reefe,  and  for  scraping  gravel  bars  in  the  Columbia  and 
Snake  as  far  as  Lewiston. 

The  estimated  cost  was  $132,000. 

The  amount  expended  up  to  June  30, 1891,  was  $134,442.23. 

The  general  result  of  all  work  done  and  of  natural  forces  had  been 
to  lower  the  bed  of  the  river  about  1^  feet,  but  the  surface  was  lowered 
also,  so  that  the  navigable  depth  was  not  increased.  The  removal  of 
bowlders  and  reefs  had  been  very  beneficial  by  making  navigation  less 
dangerous. 

No  work  had  been  done  since  1889,  and  a  number  of  large  bowlders 
had  been  brought  into  the  river  by  ice  and  freshets. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  (8,275.04. 

Two  hundred  and  ninety-three  cubic  yards  of  reef  and  bowlder  rock 
was  removed.  The  benefit  to  navigation  was  very  great.  Boats  can 
carry  more  than  double  their  previous  loads,  and  with  greater  safety. 

The  present  project  or  plan  of  improvement  consists  in  removal  of 
bowlders,  gravd  bars,  and  rock  ledges,  and  putting  in  such  contraction 
works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined 
because  of  the  lack  of  continuous  and  full  surveys,  and  because  from 
the  nature  of  things  it  can  not  be,  as  many  of  the  obstructions  which  it 
is  necessary  to  remove  are  continually  recurring. 

The  appropriations,  made  in  fourteen  acts,  amount  to  (271,000. 

July  1, 1S91,  balance  unexpended $16,657.77 

JvneSOi  1S9K2,  anKnmt  expended  dniing  fiscal  year 8,276.04 

Jnly  1, 1892,  balance nnexpended 8,282.73 

July  1, 1892,  ontetanding fiabilitiee 25.00 

July  1, 1892,  balance  arailable 8,257.73 

Amount  appropriated  by  act  approved  Jnly  13, 1892 15,000.00 

Amoont  available  for  flaoal year  ending  Jnne  30, 1893 23,257.73 

(Bee  Appendix  T  T  8.) 

9.  Columbia  Biver  between  head  of  Rock  ItUmd  Rapids  and  foot  of 
Priest  Ra/pidSy  Washington. — ^The  portion  of  the  Columbia  Biver  from 
the  head  of  Bock  Island  Bapids  to  the  foot  of  Priest  Bapids  is  about  60 
miles  in  length.  The  banks  for  the  greater  part  of  the  distance  are 
precipitous  bluffs  from  1,000  to  3,000  feet  high.  The  neighboring  coun- 
try is  rocky  and  sterile.  The  principal  obstructions  to  navigation  are 
Bock  Island^  Cabinet,  and  Priest  rapids. 

At  Bock  Island  Bapids  the  river  has  cat  around  both  sides  of  a  large 
island  of  rock.  The  channel  is  obstructed  by  reefs,  rocks,  and  sharply 
projecting  points.  These  dam  up  the  water  to  such  an  extent  that  it 
escapes  over  lines  of  very  steep  slope.  Above  the  head  of  the  island 
the  channel  is  nearly  choked  by  extensive  deposits  of  graveL  The 
river  has  a  fall  of  10  feet  in  3,000  feet,  and  12^  feet  in  8,000  feet  at  a 
stage  of  about  4  feet  above  low  water. 

At  Cabinet  Bapids  a  mass  of  basaltic  rock  projects  from  the  left 
bank  nearly  two-thirds  across  the  river,  deflecting  the  current  and 
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cansiDg  it  to  impinge  npon  the  nearly  vertical  rocks  of  the  right  bank. 
The  channel  is  sdso  obstmcted  by  masses  of  rock. 

The  fall  here  is  10  feet  in  about  8,000  feet. 

At  Priest  Bapids  there  are  seven  principal  rapids  in  about  10  miles. 
The  total  fall  in  this  distance  is  72  feet  at  low  water;  63^  feet  at  high 
water. 

In  all  these  rapids  the  river  runs  through  and  over  hard,  rough,  and 
jagged  basaltic  rocks. 

The  plan  of  improvement  under  which  existing  work  has  been  car- 
ried on  consists  in  removing  rocks  at  the  three  rapids,  and  putting  in 
at  convenient  locations  iron  posts  and  ringbolts,  to  which  ascencUng 
boat49  could  make  fietst  their  lines  and  wind  themselves  up  with  steam 
capstans. 

The  estimated  cost  was  9550,000. 

In  addition  to  this,  the  survey  was  to  be  continued  firom  Bock  Idand 
Bapids  to  the  boundary  line. 

This  project  was  approved  October  18, 1890. 

The  amount  exx>ended  up  to  June  30, 1891,  was  (31,291.13,  of  which 
92,691.91  was  for  the  survey. 

The  work  so  far  done  was  at  Priest  and  Cabinet  rapids.  The  results 
were  not  marked.  The  removal  of  the  rocks  would  have  rendered  nav- 
igation safer,  had  there  been  any  navigation,  which  there  was  not. 

Hie  survey  had  progressed  rapidly  so  that  the  work  from  the  bound- 
ary line  to  the  mouth  of  the  Spokane  was  nearly  finished. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  928,195.29,  of  which  97,227.95  was  for  the  survey,  and  920,967.34 
for  the  work  of  improvement. 

The  work  of  improvement  was  confined  to  Cabinet  and  Bock  Island 
Bapids. 

At  Cabinet  Bapids  a  number  of  rocks  and  points  have  been  shattered 
by  blasting.  Should  the  high  water,  as  is  expected,  carry  away  the 
di^bris,  these  rapids  will  be  improved  to  as  great  an  extent  in  the  way 
of  rock  remove  as  seems  necessary. 

At  Bock  Island  Bapids  obstructions  in  the  channel  near  the  right 
bank  have  been  removed. 

At  both  localities  a  number  of  ringbolts  have  been  put  in  at  various 
points. 

The  total  appropriation  by  act  of  September  19, 1890,  is  970,000,  of 
which  910,000,  or  as  much  thereof  as  may  be  necessary,  may  be  used 
for  the  survey  of  the  Columbia  Biver  from  the  intemationsd  boundary 
line  to  Bock  Island  Bapids. 

July  1, 1891.  balance  nnezpended $38,706.87 

June  90, 1892,  amount  expended  during  fiBcal  year 28^195.29 

Jnly  1, 1892,  balance  unexpended 10,513.58 

Jnly  1, 1892,  outstanding  liabUities 25.00 

July  1, 1892,  balance  availablo 10,488.68 

(See  Appendix  T  T  9.) 

10,  Ohehalis  Biver ^  Washington. — ^The  possibly  navigable  i>ortion  of 
the  Chehalis  Biver  from  Claquato  to  the  mouth  is  about  90  miles  long. 
This  may  well  be  considered  in  three  sections. 

First.  From  the  mouth  to  Montesano,  a  distance  of  13  miles,  there  is 
a  depth  of  18  feet  at  high  water.  This  portion  of  the  river  can  be  trav- 
ersed by  coasting  vessels. 

Second.  From  Montesano  to  Elma,  16  miles^  there  is  m  general  suffl- 
dent  water  for  light-draft  boats,  but  navigation  is  obatnuited  by  logs 
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and  Mien  trees,  and  in  summer  by  scarcity  of  water  on  the  bars.  This 
portion  of  the  river  is  slightly  affected  by  the  tides. 

Third.  Above  Elma  the  river  is  practically  blockaded  during  the 
summer  and  autumn  by  snags  and  general  lack  of  water;  it  becomes  a 
succession  of  pools  and  shoals,  the  latter  having  sometimes  only  6  inches 
to  12  inches  of  water. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  over- 
hanging trees,  jams,  drift  heaps,  shoals,  and  other  obstacles  to  navi- 
gation. 

The  amount  expended  to  June  30, 1891,  was  910,614.60.  The  river 
between  Montesano  and  Gray  Harbor  was  put  into  good  condition  for 
navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $100.68. 

The  river  from  Montesano  to  the  bay  has  been  kept  open  and  free 
firom  dangerous  snags. 

The  appropriations,  made  in  five  acts,  amount  to  (13,000. 

July  IjlSSl,' balance  imezpended $2,385.40 

June  90, 1892,  amount  expended  during  fisoal  year 100.68 

July  1, 1892,  balance  unexpended 2,284.72 

(See  Appendix  T  T  10.) 

11,  Skagit^  Stillaguamishj  Ifooksack^  Snohomish,  and  Snoqualmie  riverSj 
Washington. — ^These  rivers  rise  in  the  Cascade  Bange  and  flow  to  the 
west  into  Puget  Sound  between  the  forty-eighth  and  forty-ninth  paral- 
lels of  latitude.  The  Snoqnalmie  is  a  branch  of  the  Snohomish.  The 
aggregate  length  of  all  is  estimated  at  about  250  miles. 

In  their  original  condition  these  rivers  had  enough  water  for  steamer 
navigation,  but  were  obstructed  by  snags,  fallen  trees,  and  log  jams. 
They  were  the  highways  of  the  country,  travel  on  land  being  almost 
inix>ossible  on  account  of  the  heavy  timber,  dense  underbrush,  and  fallen 
logs. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  navigation.  For  this  puri>ose  a  snag 
boat  with  full  outfit  has  been  provided,  which  passes  from  one  river  to 
another  as  necessity  requires. 

The  amount  expended  to  June  30, 1891,  was  (62,118.51.  No  i>erma- 
nent  results  were  aimed  at  or  obtained.  Obstructions  were  removed 
as  they  occurred,  and  the  rivers  were  kept  open  for  navigation. 

The  amount  expended  during  the  flsciJ  year  ending  June  30, 1892, 
was  $5,377.07. 

As  a  result  the  rivers  were  kept  clear  and  navigation  was  greatly 
benefited. 

The  appropriations,  in  seven  acts,  amount  to  984,500. 

Jnly  1, 1891,  balance  unexpended $7,881.49 

June  30, 18^,  amount  expended  during  fisciJ  year 5,377.07 

July  1, 1892,  balance  unexpended 2,004.42 

July  1, 1892,  outstanding  liabilitiee 200.00 

July  1, 1892,  balance  available 1,804.42 

Amount  appropriated  by  act  approved  July  13, 1892* 16, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1893 16,804.42 

(See  Appendix  T  T  11.) 

*ThiB  appropriation  was  made  under  the  title  "improving  Puget  Sound  audits 
tributary  waters,  Washington.'' 
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BXAMINATIONS  AND   SURVEYS,  MADE    IN    COMPLIANCE  WITH    PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Olympia  Harbor ^  Washing- 
toUj  from  deep  water  in  Budds  Inlet  to  Fourth  Street  Bridge^  in  the  city 
of  Olympiaj  and  separately  from  said  bridge  to  the  mouth  of  the  Des 
Chutes  River  at  Tumwaterj  was  made  by  the  local  engineer  in  charge, 
Gapt.  Symons,  and  report  thereon  submitted,  through  Col.  G.  H.  Men- 
deU,  Corps  of  Engineers,  Division  Engineer,  Pacific  Division.  It  is  the 
opinion  of  Capt.  Symons  and  of  the  division  engineer,  based  upon  the 
facts  and  reasons  given,  that  Olympia  Harbor,  from  deep  water  in 
Budds  Inlet  to  Fourth  Street  Bridge,  is  worthy,  and  from  the  bridge 
to  mouth  of  Des  Chutes  Eiver  at  Tiunwater  is  not  worthy  of  improve- 
ment. This  opinion  being  concurred  in  by  me,  no  further  survey  from 
Fourth  Street  Bridge  to  Tnmwater  was  ordered,  but  Capt.  Symons  was 
charged  with  and  has  completed  survey  of  Olympia  Harbor  from  deep 
water  in  Budds  Inlet  to  the  bridge,  and  submitted  report  thereon* 

The  proposed  improvement  of  Olympia  Harbor  below  the  Fourth 
Street  Bridge  contemplates  dredging  a  channel  from  deep  water  in 
Budds  Inlet  to  the  wharves  near  the  bridge,  12  feet  deep  at  low  water 
and  250  feet  wide  between  pile  and  brush  bulkheads  built  400  feet  apart, 
beyond  which  the  dredged  material  is  to  be  deposited,  and  the  forma- 
tion of  a  basin  at  the  upper  end  of  the  cut  near  the  bridge,  12  feet  deep 
at  low  water,  with  an  extreme  length  of  1,600  feet  and  maximum  width 
of  500  feet,  the  bulkhead  to  be  continued  around  the  sides  and  end  of 
the  basin  so  as  to  deflect  the  current  of  the  Des  Chutes  Biver,  provi- 
sion being  made,  however,  to  allow  small  boats  to  pass  through  the 
draw  of  the  bridge.    The  cost  of  this  work  is  estimated  at  9275,^90. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  32,  Fifty-second  Congress,  first  session.  (See  also  Appendix 
TT12.) 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Capt.  Symons^and  reports  thereon 
submitted  through  Col.  O.  H.  Meudell,  Corps  of  Engineers,  Division 
Engineer,  Pacific  Division.  It  is  the  opinion  of  Capt.  Symons,  and  of 
the  division  engineer,  based  upon  the  facts  and  reasons  given,  that 
these  localities  are  worthy  of  improvement.  The  conclusions  of  these 
officers  being  concurred  in  by  me,  Capt.  Symons  was  charged  with  and 
has  complete  their  survey  and  submitted  reports  thereon.  The  reports 
were  transmitted  to  Congress  and  printed  as  executive  documents  of 
the  Fifty-second  Congress,  first  session. 

1.  TUlamoolc  Bay  and  Bar^  Oregon, — The  proposed  improvement  of 
Tillamook  Bay  contemplates  forming  a  connection  between  the  north 
and  middle  channels  above  Bay  City  by  dredging  a  channel  200  feet 
wide  at  bottom  and  6  feet  deep  at  low  water,  and  constructing  a  dike 
along  the  west  side  of  this  channel  and  extending  across  the  middle 
channel  so  as  to  divert  the  current  through  the  cut  for  the  purpose  of 
maintaining  it;  constructing  a  dike  to  close  the  south  channel  and  to 
turn  its  current  into  the  middle  channel,  for  the  improvement  of  Junc- 
tion Bar;  and  closing,  by  a  dike,  one  of  the  channels  at  the  outlet  of 
Hoquarton  Slough,  for  the  improvement  of  Dry  Stocking  Bar.  The 
total  cost  of  this  work  is  estimated  at  $100,000.  j^o  improvement  of  the 
bar  at  the  entrance  of  the  bay  is  prox)osed  at  the  present  time.  Printed 
as  House  Ex.  Doc.  Ifo.  35.    (See  also  Appendix  T  T  13.) 

2.  Swinomish  Sloughy  Wamingtonj  with  the  view  of  constructing  a  ship 
channel  through  the  same,  connecting  Saratoga  Passage  and  Ske^  Bay 
tcM  JPadiUaBa/y, — ^The  improvement  recommended  for  the  aocommoda- 
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tion  of  the  class  of  smaller  vessels  navigating  Puget  Sound,  contem- 
plates dredging  a  channel  100  feet  wide  and  4  feet  deep  in  Swinomish 
Blongh  and  across  the  flats  at  its  northern  and  southern  entrances  to  a 
sufficient  depth  of  water  in  Padilla  Bay  and  Skagit  Bay,  forming  a  basin 
near  Goat  Island  by  widening  the  channel  to  200  feet  for  a  length  of  750 
feet,  and  construction  of  dikes  where  necessary  for  protection  of  the  cut 
and  retention  of  wasted  material.  The  total  cost  of  this  work  is  esti- 
mated at  $122,000.  Printed  as  House  Ex.  Doc.  Ifo.  31.  (See  also  Ap- 
pendix T  T  U.) 

EXAMINATION,  BT  BOASD  OF  ENGINEERS,  FOR  SHIP  CANAL  TO  CON- 
NECT LAKES  UNION,  WASHINGTON,  AND  SAMAMISH  WITH  PUGET 
SOUND,  WASHINGTON,  MADE  IN  COMPLIANCE  WITH  PROVISIONS  OF 
BIVEB  AND   HABBbB  ACT  APPBOVED   SEPTEMBEB  19,  1890. 

In  compliance  with  the  provisions  of  the  act  a  Board  of  Engineers, 
consisting  of  Col.  G.  H.  Mendell,  Maj.  Thomas  H.  Handbury,  and  Capt. 
Thomas  W.  Symons,  Corps  of  Engineers,  was  constituted  to  select  and 
survey  location  and  estimate  cost  of  proposed  ship  canal,  in  Seattle  and 
its  vicinity,  to  connect  lakes  Union,  Washington,  and  Samamish  with 
Puget  Sound.  The  report  of  the  Board  was  submitted  under  date  ol 
December  15, 1891,  and  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  40,  Fifty-second  Congress,  first  session. 

A  canal  connecting  lakes  Samamish  and  Washington  with  a  lock 
near  Lake  Washington  to  overcome  the.  difference,  10.5  feet,  in  the 
level  of  the  two  lakes,  is  estimated  to  cost  f  4,927,230. 

The  proposed  route  and  project  for  a  canal  connecting  Lake  Wash- 
ington with  Puget  Sound  contemplates  constructing  a  canal  2,600  feet 
long,  80  feet  wide  at  bottom  and  158  feet  wide  at  the  water  line,  and 
26  feet  deep  through  the  portage  between  Union  Bay,  in  Lake  Wash- 
ington, and  Lake  Union,  with  a  masonry  lock  400  feet  long,  50  feet 
wide,  26  feet  deep  over  sDl,  and  with  a  lift  of  about  7.5  feet;  dredging 
channels  to  connect  this  canal  with  deep  water  in  Lake  Washington, 
and  across  Lake  Union;  and  constructing  a  canal  6,700  feet  long,  80 
feet  wide  at  bottom  and  158  feet  wide  at  the  water  line,  and  26  feet 
deep,  connecting  Lake  Union  along  its  outlet  with  the  head  of  Salmon 
Bay.  From  the  head  of  Salmon  Bay  to  Puget  Sound  two  routes  are 
considered  by  the  Board;  one  by  way  of  Salmon  Bay  and  Shilshole 
Bay,  with  a  lock  near  the  sound  400  feet  long,  50  feet  wide,  and  16.6 
feet  deep  over  sill  at  low  tide;  the  other  by  way  of  Smiths  Cove  and  a 
canal  80  feet  wide  at  bottom,  158  feet  wide  at  the  water  line,  and  26  feet 
deep,  to  be  constructed  across  the  neck  of  land  between  the  head  of 
Salmon  Bay  and  Smiths  Cove  with  a  lock  near  the  sound  similar  to 
that  projected  for  Shilshole  Bay.  The  construction  of  a  basin  and 
formation  of  a  channel  through  the  shoals  at  the  outlet  of  the  lock  are 
also  contemplated.  The  estimated  cost  of  the  proposed  canal  between 
Lake  Washington  and  Puget  Sound  by  the  two  routes,  not  including 
damages  for  lands  submerged,  is  as  follows: 

Smiths  Cove  Tonte $3,500,000 

Shilshole  Bay  route 2,900,000 

Concerning  the  comparative  advantages  of  the  two  routes  the  Board 
states: 

The  Shilshole  Bay  system  costs  $600,000  less  than  that  by  Smiths  Cove.  On  the 
other  hand,  the  latter  route  possesses  advantages  in  that  its  entrance  is  in  the  har- 
bor of  Seattle,  whereas  the  entrance  to  the  other  is  5^  miles  distant ;  and  secondly, 
the  Smiths  Cove  entrance  and  lock  are  less  expossed  to  bombardment  by  an  enemy's 
fleet.    For  these  reaeoDS  the  Smiths  Cove  route  is  to  be  preferred. 

(See  Appendix  T  T  15.) 
XNG92 — "25 
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IMPROVEMENT  OF  WILLAMETTE  RITER,  OREGON,  AND  OF  LOWER 
COLUMBIA  RIVER  AND  ITS  TRIBUTARIES,  OREGON  AND  WASH- 
INGTON. 

Officer  in  charge,  Maj.  Thomas  H.  Handbnry,  Corps  of  Engineers, 
having  nnder  his  immediate  orders  Lieut.  Edward  Burr,  Corps  of  En- 
gineers, to  November  14, 1891,  and  Lieut.  Harry  Taylor,  Corps  ot  En- 
gineers, since  November  12,  1891;  Division  Engineer,  CoL  6.  H. 
Mendell,  Corps  of  Engineers. 

1.  Mouth  of  the  Columbia  River ^  Oregon  and  Washington. — The  proj- 
ect under  which  this  work  is  being  carried  on  was  adopted  in  1884«  It 
contemplates  providing  a  channel  across  the  Columbia  Eiver  Bar,  hav- 
ing a  depth  of  30  feet  at  mean  low  tide-  This  is  to  be  effected  by  concen- 
trating the  water  flowing  over  the  bar  and  increasing  the  resultant  cur- 
rents to  such  a  degree  as  to  procure  the  desired  depth.  Any  work  for 
accomplishing  this  end  must  be  more  or  less  tentative  in  its  character. 
The  work  which  is  now  in  progress  is  the  building  of  a  low-tide  jetty, 
starting  from  Fort  Stevens^  on  the  South  Cape,  and  extending  in  a 
westerly  direction,  with  a  sbght  curve  to  the  south,  out  across  Clatsop 
Spit,  for  a  distance  of  4^  mi]es,  more  or  less,  as  circumstances  may  re- 
quire, to  a  point  about  3  miles  south  of  Cape  Disappointment.  The 
jetty  is  constructed  of  stone,  resting  upon  a  mattress  foundation 
about  40  feet  wide  and  from  2^  to  5  feet  thick.  The  stone  extends  to 
the  level  of  4  feet  above  mean  lower  low  water.  The  material  thus  far 
has  been  placed  in  position  from  a  jetty  tramway  supported  upon  piles 
driven  along  the  line  of  the  jetty  and  24  feet  above  the  level  of  low 
tide.  The  tramway  is  a  double-trjw*.k  3-foot-gauge  railroad,  the  tracks 
being  13  feet  between  centers.  The  material  is  landed  at  the  wharf 
and  transported  to  place  over  these  tracks,  which  are  built  in  advance 
of  the  main  work. 

Before  the  commencement  of  this  work  the  channel  or  channels  over 
this  bar  were  very  capricious  in  location  and  variable  in  depth.  The 
depths  were  usually  from  19  to  21  feet,  and  the  channels  varied  in  num- 
ber from  one  to  three,  and  in  location  through  nearly  180^  from  Cape 
Disapx)ointment  to  Point  Adams. 

The  results  of  the  jetty  already  constructed  are  very  marked  in  the 
building  up  of  Clatsop  Spit  and  in  the  effects  produced  by  the  concentra- 
tion of  water  upon  the  bar.  There  is  now  a  straight  channel,  having 
a  width  of  one- fourth  mile,  with  a  depth  nowhere  less  than  29  feet,  and 
for  a  width  of  1  mile  a  depth  of  27  feet.  At  the  end  of  the  last  fiscal 
year  the  shortest  distance  from  the  30-foot  curve  on  the  outside  to  the 
same  on  the  inside  of  the  bar  was  3,000  feet.  This  distance  is  now  re- 
duced to  1,200  feet.  These  depths  refer  to  the  plane  of  the  mean  of 
lower  low  waters. 

The  first  appropriation  for  this  improvement  was  made  in  the  river 
and  harbor  act  approved  July  5, 1884.  The  total  amount  appropriated 
to  the  end  of  the  present  fiscal  5  ear  for  carrjdng  out  the  project  is 
$1,337,500.  The  amount  expended,  including  outstanding  liabilities, 
is  $1,313,168.88,  leaving  a  balance  of  $24,331.12,  applicable  to  the 
further  prosecution  of  the  work. 

At  the  end  of  last  fiscal  year  the  jetty  tramway  was  at  station 
239  +  52,  with  the  mattress  work  at  station  236  +  40.  fc^tation  25  +  80 
is  regarded  as  the  root  or  beginning  of  the  jetty  proper.  During  the 
month  of  July  the  tramway  was  extended  1,088  feet.  Station  250  -f  20 
is  regarded  as  the  end  of  the  jetty.    This  is  4^  miles  from  the  beigin- 
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nin;,  at  station  25  +  80.  From  this  station,  east,  to  the  end  of  the 
present  wharf  the  distance  is  3,080  feet,  making  the  distance  from  the 
end  of  the  wharf  to  the  outer  end  of  the  jetty  a  little  over  4.8  miles. 

In  view  of  the  results  obtained  by  the  jetty  at  the  end  of  the  last 
fiscal  year,  as  shown  by  the  soundings  taken  at  that  time  on  the  bar, 
it  was  deemed  advisable  to  stop  the  construction  of  the  jetty  when  it 
arrived  at  a  point  4^  miles  from  the  inner  end,  and  await  further  de- 
velopments, which  would  be  shown  by  the  soundings  to  be  taken  during 
June  of  this  year. 

Under  the  contract  dated  January  22, 1891,  in  force  with  Joseph  E. 
Smith,  150,500  tons  of  rock  was  received  during  the  year.  The  total 
amount  of  rock  received  from  all  sources  since  the  commencement  of 
the  work  is  478,890  tons. 

About  25,000  tons  of  this  rock  was  used  in  securing  the  root  of  the 
jetty  and  in  protecting  the  buildings  and  railway  between  that  point 
and  the  wharf.  The  balance  has  been  distributed  along  the  line  of  the 
jetty.  From  the  end  of  the  jetty  ba<5k  for  a  distance  of  2,500  feet  the 
rock  is  raised  to  a  level  of  4  feet  above  datum;  for  13,000  feet  it  is  at  a 
datum;  for  5,200  feet  it  will  average  4  feet  above;  for  the  remaining  dis- 
tance it  will  run  from  this  level  to  high  water.  ^Near  the  inner  end  of 
the  jetty  it  was  found  to  be  necessaiy  to  pile  rock  well  up  toward  the 
high-water  line  to  protect  the  piling  of  the  tramway  from  the  heavy 
drift  brought  down  by  the  river  during  the  winter  and  spring.  At 
places  along  the  line  of  the  jetty  it  was  observed  that  there  was  a  de- 
cided tendency  during  the  last  of  the  flood  tides  and  the  first  ol  the 
ebb  for  the  water  to  flow  across  the  jetty  in  great  volume  and  with 
considerable  velocity. .  Where  this  was  the  case  the  sand  would  not 
dexK>sit  in  the  vicinity,  but  would  be  scoured  out,  increasing  the  area 
of  the  water  way.  At  these  places  rock  was  dumped  in  until  this  action 
ceased.  It  was  found  that  when  the  jetty  reached  the  height  of  about 
4  feet  above  the  mean  level  of  low  water,  the  flow  during  both  ebb  and 
flood  was  under  control.  The  sand  was  deposited  to  the  level  of  low 
water  and  above,  in  many  instances,  on  both  sides  of  the  jetty. 

On  June  9, 10,  and  11  surveys  were  made  upon  the  bar  at  the  mouth 
of  the  Columbia  River  with  the  view  to  developing  the  present  condi- 
tion of  the  channel  in  that  locality.  The  conditions  were  favorable  for 
this  work,  and  the  results  make  a  very  satisfactory  showing.  The  27- 
foot  channel  is  now  about  1  mile  wide,  and  the  25- foot  cliannel  about 
2  miles.  The  indications  from  this  survey  are  all  favorable  to  a  per- 
manent depth  of  channel  of  at  least  30  feet.  The  shortest  distance  be- 
tween the  curves  of  this  depth  on  the  two  sides  of  the  bar  is  now  but 
1,200  feet 

The  original  estimate  for  the  construction  of  this  work  was  $3,710,000; 
of  this  amount  there  has  already  been  appropriated  to  June  30,  1892, 
$1,337,500.  There  was  a  balance  on  hand  at  that  date  of  $24,331.12, 
exclusive  of  outstanding  liabilities. 

Jnly  1,  1891,  balance  unexpended $274,710.46 

June  30, 1882y amount  expended  daring  fiscal  year 220,913.69 

July  1, 1892,  balance  unexpended 53,796.77 

July  1,  1892,  amount  covered  by  uncompleted  contracts 29, 465. 65 

July  1, 1892,  balance  avaUable 24,331.12 

Amount  appropriated  by  act  approved  July  13, 1892 850.  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 374, 331. 12 
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i  Amonnt  (eetimated)  required  for  completion  of  existing  project $175, 000. 00 

<  Snbmitted  in  compliance  with  reqoirementa  of  sectiona  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  XJ  XJ  1.) 

J3.  Oanstruction  of  canal  at  the  Cascades,  Columbia  River,  Oregon. — 
The  general  scope  of  the  improvement  which  it  is  desired  to  eftect  at 
the  Cascades  of  the  Gohimbia  Kiver  includes  a  reach  of  about  4^  miles, 
where  the  river  rushes  through  a  narrow  gorge  in  the  Cascade  Moun- 
tains. The  fall  in  the  distance  is  about  45  feet  at  high  water  and  36 
feet  at  low  water.  The  principal  obstruction  to  navigation  occurs  at 
ttie  upper  end  of  the  reach,  known  as  Upper  Cascades.  The  project  for 
the  improvement  contemplates  that  the  river  should  be  improved  be- 
low the  Upper  Cascades  by  removing  bowlders  and  projecting  points  in 
the  bed  and  banks  so  as  to  give  good  navigable  water  from  its  lowest 
up  to  a  20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  over- 
come by  digging  a  canal  of  3,000  feet  length  across  the  neck  of  a  low 
projecting  spur,  around  which  the  river  is  forced  at  the  entrance  to  the 
gorge,  and  placing  in  this  a  lock  and  other  suitable  structures,  which 
would  permit  of  the  passage  of  boats  up  to  a  20-foot  stage  of  water  in 
the  river;  this  lock  and  canal  to  be  so  arranged  that,  should  the  future 
necessities  of  commerce  so  demand,  additional  structures  m^y  be  added 
which  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  essentially  finished. 

The  difference  of  level  between  the  head  and  foot  of  the  canal  as  now 
established  is  15  feet  at  high  water  and  24  feet  at  low  water,  and  differ- 
ence in  height  between  high  and  low  water  at  the  foot  is  54  feet,  and 
at  the  head  45  feet.  The  plan  on  which  the  future  work  in  the  canal, 
with  its  lock  and  accessories,  is  to  be  prosecuted,  has  for  its  object  to 
make  this  portion  of  the  river  available  for  navigation  to  a  stage  up  to 
20  feet  at  the  earliest  possible  moment,  with  the  funds  that  are  from 
time  to  time  appropriated  for  the  purpose. 

At  the  commencement  of  the  present  fiscal  year  there  was  available 
for  the  prosecution  of  the  work  $204,691.71.  At  that  time  the  princi- 
pal work  in  progress  was  cutting  stone,  there  being  about  fifty  cutters 
employed.  Other  operations  excepting  current  repairs  were  suspended 
on  account  of  high  water  in  the  Columbia  Eiver.  By  the  1st  of  August 
the  water  had  receded  sufficiently  to  i)ermit  the  lock  i)it  to  he  pumped 
out.  On  the  evening  of  the  7th,  the  water  was  practically  all  out  of  this. 
Preparations  were  at  once  made  for  resuming  the  work  of  placing  con- 
crete and  setting  stone  in  the  north  wall  of  the  masonry  of  the  lower 
lock  and  guard  gate.  Quarrying  stone  was  resumed  about  the  20th  of 
July.  Concreting  and  stone-setting  was  resumed  August  20.  Work 
was  pushed  forward  actively  until  December  5,  when  it  became  nec- 
essary to  suspend  the  making  of  concrete  and  stone-setting.  On  the 
11th  of  December  stonecutting  was  discontinued.  By  the  19th  the 
whole  laboring  force  was  discharged.  The  office  force  was  moved  to 
Portland  on  that  date  and  employed  during  the  winter  in  making  up 
estimates  of  the  season's  work  and  in  the  preparation  of  detailed  draw- 
ings for  future  work.  The  property  at  the  works  during  this  time  was 
left  in  charge  of  watehmen.  On  April  4  the  office  force  returned  and 
the  stonecutting  and  quarrying  was  resumed  and  continued  to  June  30. 
At  that  date  the  balance  available  for  the  prosecution  of  the  work  was 
$17,833.60. 

The  progress  during  the  year  towards  completion  is  represented  by 
the  following   general  results.     There  were  cut  2,074  cubic  feet  of 
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dimension  granite,  27,117  cubic  feet  dimension  basalt,  and  50,019  cubic 
feet  basalt  fa<3e  stone.  There  were  quarried  2,110  cubic  yards  of  di- 
mension stone  and  604  yards  of  rubble  from  the  bowlders  found  on  the 
ground  leased  for  this  privilege. 

Quantities  of  stone  laid :  In  lock  walls,  334  cubic  yards  of  granite, 
651  cubic  yards  basalt  dimension  stone,  2,003  cubic  yards  basalt  face 
stone;  in  canal  walls,  37  cubic  yards  basalt  face  stone,  and  223  cubic 
yards  dry  rubble.  Sixty- seven  cubic  yards  of  concrete  culvert  pipe 
39  inches  diameter,  6  inches  through,  was  laid  in  the  south  lock  wall. 

The  amount  of  concrete  made  and  pla<jed  during  the  year  was  17,899 
cubic  yards.  There  were  used  in  this  15,720  barrels  Portland  cement, 
8,475  cubic  yards  sand,  13,984  yards  gravel,  and  1,001  yards  broken 
stone.  Seventy-seven  sections  of  concrete  pipe  3  feet  long,  39  inches 
diameter,  and  6  inches  thick,  were  made. 

The  masonry  constructed  during  the  year  is  the  north  abutment  of 
the  lower  lock  and  guard  gates,  except  the  coping,  and  about  300  feet 
of  the  south  wall  of  the  lock  chamber.  The  total  amount  of  this 
masonry  is  21,214  cubic  yards. 

The  buildings  and  plant  are  now  in  a  good  stat«  of  repair  and  every- 
thing is  in  readiness  to  push  the  work  forward  as  rapidly  as  the  funds 
available  and  other  circumstances  wiU  permit. 

The  portage  railway  constructed  over  the  Government  grounds  at 
Cascade  Locks  was  finished  about  the  middle  of  September.  This  road 
connects  with  two  steamboats,  one  running  above  the  Cascades  to  the 
Dalles,  the  other  running  below  to  Portland.  During  the  year  there 
were  about  18,150  passengers  and  5,000  tons  of  freight  transported  by 
these  two  boats. 

The  amount  expended  upon  this  work  to  June  30,  1892,  is  $1,856,- 
183.53.  The  available  balance  on  hand  at  that  ti  me  is  $  17,833 .60.  The 
estimated  amount  to  be  appropriated  to  complete  the  work  is  $1,419,250. 
The  amount  estimated  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1894,  is  $1,419,250. 

Jaly  1,  1891.  balancse unexpended $208,483.7^ 

Jane  30,  18^,  amount  expended  during  fiscal  year: 

Portland  office $190,646.11 

Treasury  Department 4.00 

190, 650. 11 

July  1, 1892,  balance  unexpended 17,833.60 

Amount  appropriated  by  act  approved  July  13,  1892 . .  ^ 326, 250. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 344, 083. 60 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 419, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1894 1,419,250.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  TJ  2.) 

3.  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon. — 
The  object  of  this  iraproveraeiit  is  now  to  make  and  maintain  a  navi- 
gable channel  from  the  city  of  Portland,  Oregon,  to  the  sea,  having  a 
low- water  depth  of  25  feet.  There  is  included  in  this  reach  12  miles  of 
the  Willamette  Eiver  and  98  miles  of  the  Columbia,  measured  along  tlie 
deep-water  channel.  .  Before  the  commencement  of  the  improvement  in 
accordance  with  previous  projects  the  low- water  depth  of  channel  at 
the  shoalest  places  was  between  10  and  15  feet.  At  the  end  of  the 
present  year  tiiere  is  a  low- water  depth  of  20  feet  throughout  the  entire 
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distance,  except  at  the  points  in  Catlilamet  Bay,  where  there  is  but  19 
feet.    The  average  rise  of  tide  in  this  bay  is  7  feet. 

The  original  project  under  which  this  improvement  has  been  carried 
on  with  modifications  and  extensions  was  adopted  in  1877.  Some  dredg- 
ing work  had  been  doiie  previous  to  that  time.  It  contemplates  that  a 
navigable  low- water  channel  having  a  depth  of  20  feet  should  be  main- 
tain^ by  means  of  permanent  constructions  to  protect  the  banks,  con- 
tract the  rivers  in  wide  places,  direct  the  currents,  and  control  the 
amount  of  water  that  should  pass  through  sloughs  having  a  detrimental 
influence  upon  the  main  channel.  While  these  constructions  were  being 
put  in  place,  and  until  their  influence  was  iully  developed,  dredging  was 
resorted  to  in  several  localities  to  give  a  temporary  relief  to  commerce* 

The  amount  expended  by  the  United  States  in  this  improvement  since 
the  adoption  of  the  project  July  1, 1877,  is  $649,805.97.  It  appears  that 
previous  to  that  date  $221,780.46  had  been  expended  in  various  opera- 
tions looking  to  the  improvement  of  the  Willamette  and  Columbia  rivers 
between  Portland  and  the  sea.  The  aggregate  of  the  appropriations 
and  allotments  including  proceeds  from  sales  of  property  to  other  ap- 
propriations up  to  June  30,  1892,  is  $889,745.71.  In  addition  to  this 
amount  the  citizens  of  the  city  of  Portland  have  in  various  ways  ex- 
pended a  considerable  sum,  the  exact  amount  of  which  can  not  now  be 
ascertained,  in  assisting  to  keep  open  a  deep  channel  to  the  sea. 

The  amount  available  for  this  work  at  the  end  of  the  present  fiscal 
year  is  $15,686.88. 

The  high  water  of  last  August  in  the  Columbia  washed  away  the 
earth  around  the  east  end  of  the  dam  at  the  head  of  Martin  Slough. 
Before  this  could  be  repaired  there  was  an  opening  eroded  142  feet 
wide  and  from  24  to  42  feet  deep.  This  slough  and  the  one  just  above, 
known  as  Burke  Slough,  were  the  original  cause  of  the  Martin  Island 
Shoal.  This  opening  was  closed  during  September  and  October.  The 
total  cost  of  the  work  was  $8,500. 

The  dam  at  Burke  Slough  was  strengthened  by  the  addition  of  200 
cords  of  flBbscines  and  500  tons  of  rock.  The  cost  of  this  repair  was 
$1,290. 

The  chut«  on  the  south  side  of  Swan  Island,  in  the  Willamette  Biver, 
was  closed  by  a  dam  6,570  feet  long,  the  top  of  which  is  4  feet  above 
low  water.  This  dam  is  made  of  pUes,  brush,  and  rock,  and  cost 
$24,599.58.    The  work  was  done  by  contract. 

Since  the  dam  was  completed  it  ha^  been  submerged  by  back  water 
from  the  Columbia  Biver.  Its  effect  upon  the  bar  at  Swan  Island  would 
under  this  condition  be  nothing.  The  results  will  be  develox>ed  after 
the  next  Willamette  high  water. 

Dredging  was  done  at  Swan  Island  Bar  during  September  and  Octo- 
ber to  the  extent  of  21,860  cubic  yards,  at  a  cost  of  12^  cents  per  yard, 
including  all  repairs  and  other  exx>enses. 

A  project,  with  plans  and  estimates,  for  improving  the  Lower  Willa- 
mette and  Columbia  rivers,  so  as  to  secure  a  navigable  channel  having 
at  low  water  a  depth  of  25  feet  from  Portland  to  the  sea,  was  called  for 
by  the  river  and  harbor  act  approved  September  19, 1890.  The  report 
upon  this  project,  with  drawings  and  estimates,  has  been  submitted 
and  is  published  as  House  Ex.  Doc.  No.  38,  Fifty-second  Congress,  first 
session,  and  as  Appendix  U  U  9  of  this  report.  This  project  having 
received  the  approval  of  the  Secretary  of  War,  the  Port  of  Portland,  a 
corporation  existing  under  the  laws  of  the  State  of  Oregon,  applied  for 
and  was  granted  permission  to  assist  in  carrying  it  into  execution,  sub- 
ject; however^  to  certain  conditions  looking  to  the  protection  of  the  in- 
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terests  of  t'lie  United  States  in  the  matter,  and  with  the  distinct  under- 
standing that  the  United  States  shall  not  incur  any  liability  on  account 
of  the  work  done  by  the  Port  of  Portland,  and  that  the  War  Depart- 
ment does  not  counsel,  advise,  or  encourage  the  expenditure  proposed 
by  this  corporation. 

Under  this  permission  the  Port  of  Portland  has  practically  finished 
the  following  work  called  for  in  the  approved  project:  4,000  feet  of 
diking  between  the  foot  of  Swan  Island  and  St.  Johns.  At  Post-Office 
Bar  6,300  feet  of  diking.  The  work  at  these  two  places  was  practically 
finished  April  30.  This  is  all  the  permanent  work  in  the  Willamette 
River  caUc^  for  by  the  project.  Since  their  completion  the  dikes  have 
been  covered  by  back  water  from  the  Columbia.  Under  these  condi- 
tions these  dikes  will  have  little  or  no  effect  upon  the  channel.  When 
the  Columbia  Biver  recedes  and  they  can  direct  the  currents  of  the 
Willamette  favorable  results  may  be  expected. 

In  the  Columbia  Biver  11,750  feet  of  dikmg  was  built  at  Walker 
Island.    This  was  completed  May  28. 

The  15,000  feet  of  diking  at  Snag  Island,  in  Cathlamet  Bay,  called 
for  by  the  project,  is  now  under  contract  by  the  Port  of  Portland,  and 
in  process  of  construction. 

In  addition  to  the  above  work  the  Port  of  Portland  has  removed  with 
the  city  dredge  32,  ?25  cabic  yards  of  material  from  the  bar  between  the 
foot  of  Swan  Island  and  St.  Johns,  leaving  at  that  place  a  channel  100 
feet  wide,  21  feet  deep,  at  low  water;  also  40,205  yards  from  Post-Office 
Bar,  leaving  a  channel  150  feet  wide,  21  feet  deep;  also  24,650  yards 
from  the  bar  at  Walker  Island,  leaving  a  chaimel  100  feet  wide,  20  feet 
deep. 

Of  the  work  called  for  by  the  project,  there  are  the  additions  to  the 
present  dike  at  St.  Helens  and  the  dike  at  Martin  Island  Bar  that 
have  not  been  commenced;  also,  practically,  the  whole  of  the  dredging 
is  yet  to  be  provided  for. 

At  the  end  of  the  fiscal  year  the  effect  of  the  work  done  under  the 
project  by  the  Port  of  Portland  can  not  be  ascertained.  The  Columbia 
Kiver  is  at  its  high  summer  stage  and  over  the  top  of  all  the  dikes  ex- 
cepting those  in  process  of  erection  in  Cathlamet  Bay. 

July  1, 1891,  balance  anexpended $61,912.22 

J  une  30, 1892,  amount  expended  during  fiscal  year 43, 752. 94 

Jnly  1, 1892,  balance  unexpended 18, 159.28 

July  ly  1892,  amount  covered  by  uncompleted  contracts 2, 472. 40 

July  1, 1892,  balance  available 15,686.88 

Amount  appropriated  by  act  approved  July  13,1892 150,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 165, 686. 88 

i  Amount  (estimated)  required  for  completion  of  existing  project 153, 600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  ri\er  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  3.) 

4.  Willamette  River  above  Portland^  Oregon, — ^The  project  for  this  im- 
provement was  adopted  in  1878.  It  consists  in  snagging  operations, 
bar  scraping,  contraction  of  water  over  shoals,  and  rock  removal,  with 
the  object  of  giving  easy  navigation  for  light-draft  boats  from  Port- 
land to  Eugene  City,  Oregon,  a  distance  of  ITA  miles.  The  month  of 
the  Yamhill  River,  40  miles  above  Portland,  was  the  head  of  an  incon- 
venient low- water  navigation  in  a  draft  of  2^  feet;  only  1  foot  could 
be  carried  above. 
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During  the  low  water  of  last  season  boatfi  drawing  18  inches  ol 
water  could  ascend  as  far  as  Oorvallis. 

The  total  amount  appropriated  for  this  work  to  the  end  of  the  fiscal 
year  since  the  present  project  was  adopted  is  $124,000.  At  the  com- 
mencement of  the  present  fiscal  year  there  was  a  balance  on  hand  of 
$0,464.42. 

The  work  done  during  the  season  consisted  of  snagging  operations, 
covering  the  river  from  Portland  to  Ingrams  Bend,  2  mUes  below 
Harrisburg,  a  distance  of  150  miles,  and  in  concentrating  the  water 
over  shoal  places  by  closing  chutes  and  building  wing  dams.  This  work 
was  done  by  the  crew  of  the  United  States  snag  boat  Oorvallis. 

During  the  season  there  were  577  snags  removed  and  940  feet  of 
wing  dams  was  built,  which  resulted  in  giving  2J  feet  at  low  water  as 
high  up  as  Salem  and  extending  the  period  for  navigation  above  that 
point  fully  a  month.  This  work,  however,  is  but  temi)orary,  and  in  the 
nature  of  things  much  of  it  may  have  to  be  done  over  again. 

The  whole  of  the  funds  available  for  work  under  this  appropriation 
was  not  expended  at  this  time,  when  it  might  have  been  to  good  ad- 
vantage to  the  upper  portion  of  the  river.  A  small  portion  was  held 
in  reserve  to  relieve  any  urgent  necessity  that  might  arise  upon  the 
river  below  Oregon  City. 

July  1, 1891,  balance  nnexpended 6, 464.42 

June  30, 1892,  amount  expended  during  fiscal  year 3. 350. 49 

July  1, 1892,  balance  nnexpended 3, 113. 93 

Amount  appropriated  by  act  approved  July  13, 1892 *30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 33, 113. 93 

(See  Appendix  U  U  4.) 

5.  Cowlitz  River,  Washington. — ^The  project  for  the  improvement  of 
this  river,  which  was  adopted  in  1882,  contemplates  the  removal  of 
sand  bars,  rocks,  snags,  overhanging  trees,  and  other  obstructions  in 
the  channel  from  its  mouth  to  a  x>oint  about  50  miles  above.  Work 
has  been  done  to  Toledo,  30  miles  above  the  mouth.  The  ruling  depth 
at  low  water  prior  to  this  was  14  inches.  It  is  now  30  inches,  when  the 
low  water  can  be  kept  concentrated  on  one  or  two  troublesome  bars. 
The  original  estimate  was  $5,000  for  the  first  year  and  an  annual  ex- 
penditure thereafter  of  $2,000  per  year.  The  total  amount  that  has 
been  appropriated  for  this  work  is  $19,000. 

The  snag  boat  Oorvallis  was  sent  into  this  river  September  23,  and 
worked  there  until  the  end  of  October.  Her  operations  extended  to 
Toledo.  Fifty  snags  and  sunken  stumps  were  removed  from  the  chan- 
nel and  a  wing  dam  400  feet  long  was  built  at  Toutle  River  Bar.  It 
extends  from  the  right  bank  of  the  Cowlitz  obliquely  downstream,  and 
concentrated  the  water  so  as  to  give  a  navigable  channel  at  that  place. 
The  dam  was  built  of  short  piles  driven  into  the  gravel,  with  logs  and 
brush  held  down  by  gravel  and  rock.  The  work  was  done  by  the  crew 
of  the  boat.  The  work  was  discontinued  on  account  of  a  rise  in  the 
river.    It  could  not  be  economically  prosecuted  at  that  time. 

A  crew  was  shipped  for  this  boat  and  sent  into  the  river  again  June 
23.  The  work  to  be  done  at  this  time  is  the  building  of  wing  dams  at 
Keegans  Bar,  about  3  miles  below  Toledo,  for  the  purpose  of  increasing 
the  depth  of  water  at  that^oint.  At  the  end  of  the  year,  June  30,  this 
work  was  in  progress.  This  work  will  exhaust  the  balance  of  the  ap- 
propriation of  1890  that  is  now  available. 

*  Of  which  $3,000  is  to  be  used  in  improving  YamliiU  Blver. 
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July  1,  1K91,  balance  unexpended $3, 917. 27 

June  30,  1892,  amount  expended  during  fiscal  year 1, 901. 96 

July  1, 1892,  balance  unexpended 2,015.31 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 015. 31 

(See  Api)endix  U  U  5.) 

6.  Youngs  and  KlasJcuine  rivers,  Oregon. — The  project  for  this  un- 
provemeut  contemplates  the  removal  of  snags,  sauken  logs,  and  over- 
hanging trees  from  Youngs  Kiver  as  far  up  as  the  lower  end  of  the  cut- 
oft*,  a  distance  of  7  miles,  and  also  from  the  channel  of  the  Klaskuine  as 
fax  up  as  Kamm's  Wharf,  a  distance  of  2  miles.  The  latter  river  emp- 
ties iuto  the  former  6  miles  above  Youngs  Bay. 

The  estimated  cost  of  this  improvement  was  |l,600.  The  total  amount 
appropriated  for  the  work  has  been  $1,GU0.  The  total  amount  expended 
is  $1,200.79,  which  has  resulted  in  a  channel  of  7  feet  depth  at  high 
tide  to  the  limits  named.  The  balance  now  available,  $393.21,  will  be 
Bufficient  to  complete  the  project.  ^No  work  was  done  during  the  year. 
No  farther  appropriation  is  asked. 

July  1, 1891,  balance  unexpended $393.21 

July  1,  1892,  balance  unexpended 883.21 

(See  Appendix  U  U  6.) 

7.  Gauging  waters  of  Columbia  River,  Oregon  and  Washington. — ^The 
object  of  these  gaugings  is  to  ascertain  and  keep  a  record  of  the  fluc- 
tuations of  the  Columbia  Eiver,  with  the  view  to  gathering  information 
that  may  be  useful  in  works  of  improvement  on  the  river,  and  also  by 
gauges  established  at  various  points  to  indicate  to  pilots,  captains,  and 
others  interested  in  navigation  the  stage  of  water  on  crossings  and 
places  of  difficult  navigation. 

A  self-registering  tide  gauge  has  been  in  operation  at  Astoria,  Ore- 
gon, and  one  at  Oathlamet,  Wash.,  during  the  entire  year. 

Daily  sheets  from  the  Astoria  gauge  were  exhibited  on  a  bulletin 
board  in  that  city.  These  show  the  stage  of  water  and  condition  as  to 
roughness  on  the  bar  at  the  mouth  of  the  river,  and  are  of  great  service 
to  commerce. 

July  1,  1891,  balance  unexpended $962.32 

June2MD,  18SK2,  amount  expended  during  fiscal  year 516.00 

July  1, 1892,  balance  unexpended 446.32 

(See  Appendix  U  U  7.) 

BXAJIINATIONS  AND    SURVEYS,  MADE    IN  OOMPLIANOE  WITH    PROVI- 
SIONS OP  BIVEB  AND  HABBOB  ACT  APPROVED  SEPTEMBEB  19,  1890. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Maj.  Handbury,  and  re- 
ports thereon  submitted  through  Col.  G.  H.  Mendell,  Corps  of  Engi- 
neers, Division  Engineer,  Pacific  Division.  It  is  the  opinion  of  Maj. 
Handbury  and  of  the  division  engineer,  based  upon  the  facts  and  rea- 
sons given,  that  these  localities  are  worthy  of  improvement.  The  con- 
clusions of  these  officers  being  concurred  in  by  me,  Maj.  Handbury  was 
charged  with  and  has  completed  their  survey  and  submitted  reports 
thereon.  The  reports  were  transmitted  to  Congress  and  printed  as  ex- 
ecutive documents  of  the  Fifty-second  Congress,  first  session. 

1.  Willamette  River,  Oregon,  for  improvement  of  navigation  at  Cla^kor 
mas  Rapids  and  Ross  Island  and  near  city  of  Corvallis. — The  proposed 
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improvement  at  Boss  Island  contemplates  closing  the  middle  and  east 
chutes  at  that  locality  by  dams  to  a  height  of  4  feet  above  low  water, 
and  to  assist  the  erosion  thus  caused  in  the  west  chute  or  channel  by 
such  dredging  as  may  be  necessary  to  form  a  channel  100  feet  wide  and 
14  feet  deep  at  low  water.  It  is  also  proposed  to  improve  the  bar  about 
a  mile  above  the  head  of  Boss  Island,  in  front  of  the  town  of  Sellwood, 
by  dredging  a  channel  through  it  100  feet  wide  and  14  feet  deep,  and  by 
constructing  a  contracting  dike  about  400  feet  long  from  one  or  the 
other  bank.  The  estimated  cost  of  the  work  proposed  at  these  locali- 
ties is  as  follows: 

Ro88  Island: 

ConstTQction  of  dams $30,000 

Dredging ^ 13,000 

Sell  wood  bar: 

Dredging 3,000 

Construction  of  dike 4, 800 

Oonidngencies 5, 100 

Total 55,900 

The  prox)08ed  improvement  at  Glackama«  Bapids  contemplates  re- 
moval of  the  old  dam  at  the  head  of  the  rapids;  construction  of  a  dike 
to  a  height  of  at  least  10  feet  above  low  water,  extending  from  a  point 
just  above  the  junction  of  the  right  bank  of  Willamette  Biver  with 
the  left  bank  of  Clackamas  Biver  6,000  feet  down  the  Willamette,  so 
as  to  turn  the  current  of  the  Clackamas  more  nearly  parallel  with  that 
of  the  Willamette  and  impound  the  detritus  brought  down  by  the 
Clackamas  on  the  shoals  below  its  mouth  and  inclosed  by  the  dike; 
and  construction  of  a  dike  6  feet  high  and  800  feet  long  to  contract  the 
channel  at  Jennings  Shoal  at  the  foot  of  the  rapids.  The  total  cost  of 
this  work  is  estimated  at  $78,000.  Col.  O.  H.  Mendell,  Corps  of  Engi- 
neers, Division  Engineer,  Pacific  Division,  states  that  a  preferable  plan 
would  be  to  store  the  debris  in  the  Clackamas  before  it  reaches  the 
Willamette,  and  that  before  the  work  is  begun  an  examination  should 
be  made  to  determine  if  this  is  practicable. 

The  proposed  improvement  at  Corvallis  contemplates  clearing  the 
chute  in  the  first  bend  above  Corvallis  of  obstructions,  such  as  fallen 
trees  and  driftwood,  and  cutting  away  trees  and  underbrush  along  its 
banks,  so  as  to  provide  a  passage  for  the  water  during  high  stages, 
and  thus  improve  the  regimen  of  the  river  in  this  vicinity.  The  cost 
of  this  work  is  estimated  at  $5,000. 

The  total  estimate  of  cost  of  the  work  proposed  in  the  Willamette 
Biver  at  these  localities  is  as  follows: 

Ro88  Island $65^900 

Claokamas  RapidB 78,000 

Corvallis 5,000 

Total 138,900 

Printed  as  House  Ex.  Doc.  Ifo.  28.    (See  also  Appendix  U  TJ  8.) 

2.  The  Lower  Willamette  and  Columbia  rivers^  Oregon^  with  a  view  of 
securing  25  feet  at  low  water  from  Portland  to  the  mouth  of  the  Columbia. — 
The  project  presented  in  Maj.  Handbury's  report  of  September  8,  1891, 
1^  amended  by  reports  of  the  division  engineer,  dated  October  5,  1891, 
and  of  The  Board  of  Engineers,  dated  October  14, 1891,  is  submitted  as 
the  project  for  this  work  required  by  the  act  of  September  19, 1890. 
The  improvement  proposed  contemplates  the  formation,  by  dredging, 
dike  construction,  etc.,  of  a  channel  25  feet  deep  from  Portland  to  the 
Pacific  Ocean,  at  an  estimated  cost  of  $772,464. 

Printed  as  House  Ex.  Doc.  'So.  38.    (See  also  Appendix  U  U  9.) 
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5,  Columbia  Biver.  from  the  mouth  of  Willamette  River  to  the  upper 
limits  of  the  city  of  Vancouver^  Washington,  with  a  view  of  establishing  a 
ship  channel, — ^The  improvement  proposed  contemplates  diverting  the 
current  which  passes  behind  Hayden  Island  into  the  main  channel  of 
ColaBibia  Biver,  so  as  to  scour  away  the  shoal  now  existing  along  the 
northern  side  of  the  island,  which  obstructs  navigation  by  deep-sea 
going  vessels. 

The  work  recommended  to  be  done  to  accomplish  this  object  consists 
in  closing  the  chute  behind  Hayden  Island  by  a  dam  having  a  height 
of  4  feet  above  low  water,  a  width  of  6  feet  at  top  and  25  to  30  feet  at 
base  in  the  deepest  water,  and  a  length  of  3,000  feet,  the  banks  at  the 
two  ends  of  the  dam  to  be  protected  for  a  distance  of  250  feet  against 
erosion  at  high  water.    The  cost  of  this  work  is  estimated  at  $33,000. 

Printed  as  House  Ex.  Doc.  No.  36.    (See  also  Appendix  IT  U  10.) 

SUPERVISION  OP  THE  HARBOR  OP  NEW  YORK. 

Sux>ervi8or,  Capt.  Frederick  Eodgers,  United  States  Navy. 

The  office  and  fiinctions  of  the  supervisor  of  the  harbor  of  New  York 
were  established  by  act  of  Congress  approved  June  29, 1888,  entitled 
**An  act  to  prevent  obstructive  and  injurious  deposits  within  the  harbor 
and  adjacent  waters  of  New  York  City  by  dumping  or  otherwise,  and 
to  punish  and  prevent  such  offenses." 

Under  the  provisions  of  section  5  of  the  act  a  line  oflBcer  of  the  Navy 
is  designated  to  discharge  the  duties  created  by  the  act,  under  the 
direction  of  the  Secretary  of  War.  On  May  23,  1889,  the  Secretary  of 
War  directed  that  all  communications  in  connection  with  these  duties 
should  be  addressed  to  him  through  this  ofdce,  and  on  Febraary  1, 1890, 
he  further  directed  that  the  jwwers  conferred  upon  him  by  the  act 
should  be  exercised  through  the  Chief  of  Engineers. 

The  report  of  the  sui)er visor  of  the  harbor  describing  the  operations 
in  his  charge  for  the  fiscal  year  ending  June  30, 1892,  is  submitted  as 
Appendix  V  V. 

The  estimate  of  funds  required  for  this  service  for  the  fiscal  year 
ending  June  30, 1894,  is  given  in  the  above-mentioned  rex)ort  as  follows : 

XBTXMATB   OV  VUND8   RKQUIRKD   FOR  SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 

FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1894. 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses  of  office. .  $20, 000 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod 10, 000 

For  pay  of  crew  and  maintenance  of  steamer  Argua 10, 000 

For  purchase  or  construction  of  two  steam  tugs 90, 000 

For  pay  of  crew  and  maintenance  of  two  steam  tugs  to  be  purchased  or 
constructed 24,000 

Total 164,000 

The  attention  of  this  office  has  been  called  (see  correspondence  in 
the  matter  appended  to  the  report  of  the  supervisor)  to  what  is  be- 
lieved to  be  a  common  practice  by  vessels  entering  !N^ew  York  Harbor 
of  dumping  ballast  in  the  approaches  to  the  harbor  and  bay  oft*  Sandy 
Hook,  sometimes  within  and  sometimes  without  the  3-mile  limit  to 
which  the  jurisdiction  of  the  United  States  and  of  the  supervisor  of 
the  harbor  extends.  In  this  way  it  appears  that  attempts  are  pur- 
posely made  to  avoid  the  jurisdiction  of  this  Government.  It  is  be- 
lieved that  in  the  course  of  time  the  continual  deposit  of  large  quanti- 
ties of  this  material  near  the  entrance  of  the  harbor  will  be  a  source  of 
danger  and  inconvenience  to  navigatioiii  and  measures  should  be  taken 
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to  prevent  snch  deleterious  deposits  within  15  miles  of  the  Sandy  Hook 
Light-ship,  or  in  less  than  16  fathoms  of  water.    To  prevent  such  dump 
ing,  especially  beyond  the  3-mile  limit,  the  following  act,  which  will,  it 
is  believed,  accomplish  the  object  desired  in  a  legitimate  manner,  is 
proposed  and  recommended  for  passage  by  Gongiess: 

AN  ACT  to  prevent  the  dunptng  of  ballast  or  other  bulky  material  in  the  approaches  to  Hew  York 

Harbor  and  Bay  off  Sandy  Elook. 

Be  it  enacted  "by  the  Senate  and  House  of  Repreaeniativee  of  the  United  Staiee  of  America 
in  Congreee  assembled,  That  any  vessel  or  vessels  from  which  may  be  dummied  or  dis- 
charged ballast  or  other  bulky  material  in  the  approaches  to  New  York  Harbor  and 
Bay  within  fifteen  miles  of  the  Sandy  Hook  Lii^ht-ship,  or  in  less  than  sixteen 
fathoms  of  water,  shall  not  be  allowed  by  the  collectors  of  oostoms  to  receive  pas- 
sengers or  cargo  or  clear  from  New  York  or  any  port  adjacent  to  New  York  Harbor 
and  Bay  for  the  period  of  six  months  from  the  time  of  the  commission  of  such  damp- 
ing or  discharging  of  ballast  or  other  bulky  material. 

Sec.  2.  That  it  shall  be  the  duty  of  the  supervisor  of  the  harbor  of  New  York,  ap- 
pointed and  acting[  under  the  provisions  of  an  act  entitled  **  An  act  to  prevent  ob- 
structive and  injurious  deposits  within  the  harbor  and  adjacent  wat-ersof  New  York 
City  by  dumping  or  otherwise,  and  to  punish  and  prevent  such  olfeuses,  '*  approved 
June  twenty -ninth,  eighteen  hundred  and  eighty -eight,  to  detect  by  proper  measures 
any  vessel  or  vessels  which  may  dump  or  discharge  ballast  or  other  bulky  mat-erial 
within  the  limits  specified  in  the  foregoing  section  of  this  act,  and  upon  being  satis- 
fied of  the  commission  of  such  act  or  acts  to  report  the  same  to  the  collectors  of  cus- 
toms at  ports  adjacent  to  New  York  Harbor  and  Bay  for  action  by  them  in  pursu- 
ance of  tne  provisions  in  the  said  foregoing  section ;  and  the  provisions  of  the  said 
act  approved  June  twenty-ninth,  eighteen  hundred  and  eighty-eight,  and  the  juris- 
diction of  the  said  supervisor  of  the  harbor  of  New  York,  are  herelty  extended,  so  far 
as  they  are  applicable  and  consistent  with  the  provisions  of  this  act,  to  embrace  the 
waters  included  within  the  limits  specified  in  section  one  of  this  act. 

Sec.  3.  That  the  collectors  of  customs  at  any  or  all  the  porte  adjacent  to  New 
York  Harbor  and  Bay,  upon  receipt  of  information  from  the  said  su])er  visor  of  the  har- 
bor of  New  York  that  any  vessel  or  vessels  have  dumped  or  discharged  ballast  or 
other  bulky  material  within  the  limits  specified  in  section  one  of  this  act,  are  hereby 
authorized  and  directed  not  to  allow  said  vessel  or  vessels  to  receive  passengers  or 
cargo  or  clear  from  the  respective  ports  within  six  months  from  the  time  of  commis> 
sion  of  such  dumping  or  discharging  of  ballast  or  other  bulky  material,  aa  provided 
in  section  one  of  thia  act. 

MISSISSIPPI    RIVER   COMMISSION. 

The  Mississippi  Eiver  Commission  was  organized  under  the  pro- 
visions of  the  act  of  Congress  of  June  28, 1879. 

Commissioners,  Col.  C.  B.  Comstock,  Corps  of  Engineers,  president; 
Lieut.  Col.  Chas.  E.  Suter,  Corps  of  Engineers;  Major  O.  H.  Ernst, 
Corps  of  Engineers;  Henry  L.  Whiting,  Assistant  U.  8.  Coast  and 
Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Henry  Flad. 

The  report  of  the  Commission  for  the  fiscal  year  up  to  May  31, 1892, 
relating  to  surveys  of  the  entire  river,  and  works  of  construction  and 
improvement,  etc.,  in  Mississippi  Eiver  between  the  mouth  of  Ohio 
Eiver  and  the  head  of  the  passes,  is  submitted  as  Appendix  W  W. 

Estimates  of  funds  for  the  fiscal  year  ending  June  30^  1894. — ^The 
Mississippi  Eiver  Commission  submits  the  following  estimate  of  the 
amount  required  for  the  fiscal  year  ending  June  30,  1892,  for  carrying 
on  continuously  the  work  of  improving  Mississippi  River  in  accordance 
with  the  provision  in  the  river  and  harbor  act  approved  July  13, 1892, 
which  authorizes  the  Secretary  of  War  to  enter  into  additional  con- 
tracts, or  to  purchase  material  and  do  the  work  otherwise  than  by  con- 
tract, for  the  continuous  prosecution  of  the  improvement,  to  be  paid  for 
as  appropriations  may  be  made  from  time  to  time: 

For  improvins;  Mississippi  River  between  head  of  the  passee  and  the 
month  of  Ohio  River,  including  salaries,  clerical,  office,  traveling,  and 
juifloellaneous  expenses  of  the  Mississippi  Eiver  Commission $3, 665, 000 
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The  following  statement  of  amounts  tliat  can  be  profitably  expended 
in  fiscal  year  ending  Jane  30, 1894,  for  improvement  at  various  locali- 
ties on  the  Mississipjii  Eiver,  is  submitted  by  the  Com-nission  in  com- 
pliance with  requirements  of  sections  12  of  the  river  and  harbor  acts  of 
1866  and  1867 : 

At  New  Madrid,  Mo $45,000 

At  Memphis,  Tenn 75,000 

At  GreenTille,  Mies 200,000 

At  Vicksbnre,  Miss ! 100,000 

At  Natchef,  Miss.,  and  VidaHa,  La 400,000 

At  New  Orleans,  La 100,000 

For  rectification  of  Bed  and  Atohafalaya  rivers 300, 000 

Total 1,220,000 

MISSOURI    BIVER    COMMISSION. 

The  Missonri  Eiver  Commission  was  organized  under  the  provisions 
of  the  act  of  July  6^  1884. 

Commissioners,  Lieut.  Col.  Chas.  R.  Suter,  Corps  of  Engineers,  presi- 
dent; Maj.  A.  Mackenzie,  Corps  of  Engineers;  Maj.  O.  H.  Ernst,  Corps 
of  Engineers;  Garland  C.  Broadhead,  and  Richard  S.  Berlin. 

The  report  of  the  Commission  for  the  fiscal  year  ending  June  30, 
1892,  relating  to  surveys,  works  of  construction  and  improvement, 
removal  of  obstructions,  etc.,  in  Missouri  River  below  Sioux  City,  Iowa, 
is  submitted  as  Appendix  X  X. 

Estimate  of  amounts  that  can  he  profitably  expended  during  fiscal  year 
ending  June  30j  1694, — ^The  Missouri  River  Commission  submits  the  fol- 
lowing estimate  of  the  amounts  that  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1894,  upon  the  improvement  of  Missouri 
Biver  below  Sioux  City,  Iowa: 

Office  and  traveling  expenses  and  salaries  of  Commisnion $20, 000 

Surveys  and  observations 25, 000 

Ganges^  physical  data,  and  publications 25^000 

Operating  snag  boat 35,000 

Sysrtematic  improvement  in  first  reach 645, 000 

Total 750,000 

HARBOR   LINES. 

The  section  in  the  river  and  harbor  act  of  1888  authorizing  the  estab- 
lishment of  harbor  lines  was  amended  and  reenacted  by  the  river  and 
harbor  act  approved  September  19, 1890,  as  follows: 

Sxc.  12.  That  section  12  of  the  river  and  harbor  act  of  Angnst  11, 1888,  be  amended 
and  reenacted  so  as  to  read  as  follows : 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of  har- 
bor lines  is  essential  to  the  preservation  and  proti^ction  of  harbors,  he  may,  and  is 
hereby  authorized  to,  canse  snch  lines  to  be  establlBlied,  beyond  which  no  piers, 
wharves,  bnlkheads,  or  other  works  sbaU  be  extended  or  deposits  made,  except 
under  soch  regulations  as  may  be  prescribed  from  time  to  time  by  him ;  and  any 
person  who  shall  willfnUy  violate  the  provisions  of  this  section,  or  any  rule  or  regu- 
lation made  by  the  Secretary  of  War  in  pursuance  of  this  section,  shall  be  deemed 
gailty  of  a  misdemeanor,  and,  on  conviction  thereof,  shall  be  punished  by  a  fine  not 
exceeding  $1,000^  or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the 
court  for  each  onense. 

In  cases  where  it  had  been  made  manifest  to  the  Secretary  of  War 
that  the  establishment  of  certain  harbor  liDea  is  essential  to  the  pres- 
ervation and  protection  of  the  harbors,  the  cases  were  referred  to 
o£Bcers  in  local  charge  of  the  district  in  which  the  harbors  are  located 
or  to  boards  of  engineers  specially  appointed  for  the  purpose,  for  con- 
and  report    The  necessary  examinations  having  \>QQai  m^<^ 
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reports  with  maps  were  rendered,  which  were  snbmitted  to  the  Secre- 
tary of  War  by  the  Chief  of  Engineers,  with  recommendatiou  that  the 
lines  as  indicated  be  approved,  and  that  the  approval  be  placed  upon 
the  maps  showing  the  harbor  lines. 

Under  the  requirements  of  law  as  cited,  and  in  the  manner  described, 
harbor  lines  have  been  established  as  follows: 

HABBOB  LINES  AT  FTVE-MTLE  BIVEB  HABBOB,  OONNEOTIOUT. 

Col.  D.  0.  Houston,  Corps  of  Engineers,  in  compliance  with  instruc- 
tions from  this  office,  made  report  dated  January  22, 1892;  rexK)rt  sub- 
mitted to  the  Secretary  of  War  January  25, 1892;  approved  January 
26, 1892.    (See  Appendix  D  27.) 

HABBOB  LINES  IN  NEW  YOBK  HABBOB  AND  ITS  ADJACENT  WATEBS. 

The  Board  of  Engineers  on  harbor  lines  for  New  York  Harbor  and 
its  adjacent  waters,  consisting  of  Cols.  Henry  L.  Abbot,  William  P. 
Graighill,  0.  B.  Comstock,  and  D.  O.  Houston,  and  Lieut.  Col.  O.  L. 
Gillespie,  Corps  of  Engineers,  was  constituted  by  Special  Orders  No. 
11,  Headquarters,  Corps  of  Engineers,  January  30, 1889. 

a.  (1)  Oreat  Mill  and  Little  Mill  rocks j  East  River;  (2)  eastern  shore  oj 
Oravesend  Bay^  from  Fort  Hamilton  to  Coney  Island;  and  (3)  southern 
shore  of  Baritan  and  Sandy  Hook  baySj  from  Cheesequake  Creek  to  the 
highway  bridge  across  Shrewsbury  Biver  at  Navesink  Highlands, — Re- 
I)ort  dated  February  8, 1892;  submitted  to  the  Secretary  of  War  Feb- 
ruary 13, 1892;  approved  March  9,  1892. 

6.  Modification  of  harbor  lines  in  Jersey  flats  j  in  front  ofBayonne^  New 
Jersey^  to  permit  solid  filling  and  constructions  by  Mr.  B.  O.  Packard  out- 
side the  established  harbor  lines. — An  application  by  Mr.  B.  G.  Packard 
for  permission  to  build  certain  dikes,  etc.,  and  make  solid  filling  out- 
side the  established  harbor  lines  in  Jersey  Flats  in  front  of  Bayonne, 
N.  J.,  was  rei)orted  on  by  the  Board  October  13, 1891.  The  permission 
desired  was  granted  by  the  Acting  Secretary  of  War  December  26, 
1891.  upon  certain  conditions  and  upon  the  filing  by  Mr.  Packard  of  a 
bon(i  to  secure  the  construction  and  maintenance  by  him  of  a  tidal 
prism  behind  the  approved  bulkhead  line  equal  in  volume  to  the  dis- 
placement caused  by  the  constructions  exterior  to  the  bulkhead  line. 

0,  Modification  of  harbor  lines  established  January  9j  1691  (see  An- 
nual Eeport,  Chief  of  Engineers,  1891,  page  963),  on  the  north  shore  of  Bast 
Biver,  between  Oak  Point  and  Hunts  Point. — Eeport  dated  May  20, 1892; 
submitted  to  the  Secretary  of  War  June  7, 1892 ;  approved  June  11, 1892. 

d.  Modification  of  pierhead  line  €stal)lished  March  4, 1690 J^ee  Annual 
Eeport,  Chief  of  Engineers,  1890,  page  796),  on  the  Arthur  Kill-j  in  front 
of  Perth  Amboy,  New  Jersey. — ^Eeport  dated  May  20, 1892;  submitted  to 
the  Secretary  of  War  July  16, 1892;  approved  August  9, 1892. 

(See  Appendix  E  14.) 

HABBOB    LINES    IN    ANACOSTIA    BIVEB  (EASTEBN    BBANGH    OF  THE 
POTOMAC)  AT  WASHINGTON,  DISTBIOT  OF  COLUMBIA. 

The  Board  of  Engineers  on  harbor  lines  for  Anacostia  Eiver,  consist- 
in  g  of  Col.  William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  and  Maj. 
Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  constituted  by  Special  Or- 
ders No.  10,  Headquarters,  Corps  of  Engineers,  February  20,  1892, 
made  report  dated  May  16, 1892;  report  submitted  to  the  Secretary  of 
War  May  19, 1892 ;  approved  May  21, 1892.    (See  Appendix  J 16.) 
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MODIFIOATION  OP  HARBOR  LINES  IN  SOUTH  BRANCH  OP  ELIZABETH 
RIVER  AT  THE  NAVY-YARD,  NORFOLK,  VIRGINIA. 

The  Navy  Department,  June  21,  1892,  requested  that  the  harbor 
lines  established  in  south  branch  of  Elizabeth  River  at  the  Norfolk  navy- 
yard  by  the  Secretary  of  War  May  9, 1890  (see  Annual  Report,  Chief 
of  Engineers,  1890,  page  1032),  be  modified  so  as  to  permit  extension  of 
the  quay  wall  south  of  the  entrance  to  the  timber  basin  at  the  navy- 
yard.  This  modification  was,  upon  the  recommendation  of  the  Chief  of 
Engineers,  approved  by  the  Secretary  of  War  June  30, 1892.  (See  Ap- 
pendix K  9.) 

HARBOR  LINES  AT    SAN  PEDRO,  WILMINOTON  HARBOR,  CALIFORNIA. 

The  Board  of  Engineers  on  harbor  lines  for  San  Pedro,  Wilmington 
Harbor,  California,  consisting  of  Col.  G.  H.  Mendell,  Lieut.  Col.  W.  H. 
H.  Benyaurd,  and  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  constituted  by 
Special  Orders  Ko.  20,  Headquarters,  Corps  of  Engineers,  March  25, 

1891,  made  report  dated  July  8, 1892,  recommending  establishment  of 
harbor  lines  additional  to  those  established  by  the  Secretary  of  War  at 
this  locality  July  28, 1891  (see  Annual  Eeport,  Chief  of  Engineers,  1891, 
page  2976):  report  submitted  to  the  Secretary  of  War  August  9, 1892; 

approved  August  10, 1892.    (See  Appendix  E  E  7.) 

• 

HARBOR  LINES  IN  SAN  DIEGO  HARBOR  AND  ADJACENT  WATERS,  CAL- 
IFORNIA—AT  NATIONAL  CITY,  SAN  DIEGO,  ROSEVILLE,  LA  PLATA, 
CORONADO,   SPANISH    BIGHT,   AND  CORONADO  NORTH  ISLAND. 

The  Board  of  Engineers  on  harbor  lines  for  San  Diego  Harbor  and 
adjacent  waters,  California,  consisting  of  Col.  G.  H.  Mendell,  Lieut.  CoL 
W.  H.  H.  Benyaurd,  and  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  con- 
stituted by  Special  Orders  No.  51,  Headquarters,  Corps  of  Engineers. 
October  11, 1888,  made  report  dated  June  13, 1892;  report  submittea 
to  the  Secretary  of  War  June  21, 1892;  approved  June  21, 1892. 

These  lines  include  the  harbor  lines  established  at  San  Diego  and 
Coronado  by  the  Secretary  of  War,  April  2, 1890  (see  Annual  Beporti, 
Chief  of  Engineers,  1890,  page  2904). 

(See  Appendix  B  B  8.) 

HARBOR  LINES  IN  OLYMPIA  HARBOR,  YANOOUYBR  HARBOR  (OOLUM- 
BIA  RIVER  AT  VANCOUVER),  AND  BELLINGHAM  BAY  (AT  NEW 
WHATCOM  AND  FAIRHAVEN),  WASHINGTON. 

The  Board  of  Engineers  on  harbor  lines  for  these  localities,  consisting 
of  CoL  O.  H.  Mendell,  Maj.  Thomas  H.  Handbury,  and  Capt.  Thomas  W. 
Symons,  Corps  of  Engineers,  constituted  by  Special  Orders  No.  16, 
Headquarters,  Corps  of  Engineers,  March  12, 1892,  made  report  dated 
May  23, 1892;  report  submitted  to  the  Secretary  of  War  May  31, 1892; 
approved  June  3, 1892.    (See  Appendix  T  T  16.) 

HARBOR  LINES  IN  WTLLAHETTE  RIVER  AT  PORTLAND,  OREGON. 

The  Board  of  Engineers  on  harbor  lines  for  Willamette  Biver  at 
Portland,  Oregon,  consisting  of  Col.  G.  H.  Mendell,  Maj.  Thomas  H. 
Handbury,  and  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  consti- 
tuted by  Special  Orders  No.  88,  Headquarters,  Corps  of  Engineers. 
December  24, 1890,  made  a  majority  report,  dated  May  23, 1892;  report 
submitted  to  the  Secretary  of  War  July  lo,  1892;  approved  August  9^ 

1892.  (See  Appendix  U  U  11.) 
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BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED   STATES. 

Plans  and  locations  of  the  following  bridges  proposed  to  be  erected 
across  navigable  waters  of  the  United  States  have  been  examined  with 
a  view  to  protection  of  the  interests  of  navigation,  and  have  been  ap- 
proved by  the  Secretary  of  War  under  the  requirements  of  the  special 
acts  of  Congress  authorizing  their  construction,  or  under  the  general 
provisions  of  the  river  and  harbor  acts  approved  September  19,  1890, 
and  July  13,  1892;  and  copies  of  the  plans  and  locations  as  approved 
have  been  sent  to  the  officers  of  the  Corps  of  Engineers  in  charge  of 
the  river  and  harbor  districts  in  which  the  bridges  are  to  be  built,  in 
order  that  they  may  supervise  the  construction  so  far  as  necessary  to 
see  that  the  bridges  are  built  in  accordance  therewith : 

1.  Bridge  of  ths  city  of  Snohomish^  Washington^  across  Snohomish  Riv- 
er,— Section  7  of  river  and  harbor  act  approved  September  19, 1890, 
and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  May  16, 1891 ;  approved  by  the  Secretary 
of  War  July  22, 1891 ;  copy  sent  to  Oapt  Thomas  W.  Symons,  Corps  of 
Engineers,  July  24, 1891. 

Capt.  Symons  reported,  December  5, 1891,  the  completion  of  this 
bridge. 

J2,  Bridge  of  the  Valley  Street  Railway  Company  a>cross  Duwamish  Riv- 
cr,  in  Section  29 ^  Township  24  north,  Range  4  east^  Wa^shingtan. — Section 
7  of  river  and  harbor  act  approved  September  19, 1890,  and  act  of  the 
legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  company  September  2, 1891 ;  ap- 
proved by  the  Secretary  of  War  October  17,  1891;  copy  sent  to  Capt 
Thomas  W.  Symons,  Corps  of  Engineers,  October  20, 1891, 

Capt.  Symons  reported,  June  30, 1892,  that  this  bndge  was  completed 
March  4,  1892,  in  accordance  with  the  approved  plans. - 

3.  Bridge  of  the  Cherry  Island  Marsh  Company  OAiross  Brandywine 
Creek  at  Fourth  street,  extended,  Wilmington,  Delaware. — Section  7  of 
river  and  harbor  act  approved  September  19, 1890,  and  act  of  legisla- 
ture of  the  State  of  Delaware. 

Plan  and  location  submitted  by  the  company  September  26, 1891; 
approved  by  the  Secretary  of  War  October  26,  1891;  copy  sent  to 
William  F.  Smith,  United  States  agent,  Msgor  of  Engineers,  T7.  S. 
Army,  retired,  October  30,  1891. 

Maj.  Smith  reported.  May  12, 1892,  that  the  bridge  had  been  com- 
pleted in  practical  accordance  with  the  approved  plan. 

4.  Bridge  of  Clatsop  County,  Oregon,  across  Wallusld  River. — Section 
7  of  river  and  harbor  act  approved  September  19,  1890,  and  act  of  the 
legislature  of  the  State  of  Oregon. 

Plan  and  location  submitted  by  the  county  court  February  13,  1891, 
and  modified  plan  submitted  September  16, 1891 ;  approved  by  the  Sec- 
retary of  War  October  26,  1891 ;  copy  sent  to  Maj.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers,  October  30,  1891. 

5.  Bridges  of  the  Snohomish,  Skylcomish  and  Spokane  Railway  and 
Transportation  Company  across  Snohomish  River  in  Section  32,  Township 
29  north,  Range  5  east,  Willamette  meridian,  Washington,  and  across 
JEbey  Slough  in  Section  4,  Township  28  north,  Range  5  easty  Willamette 
meridian,  Washington. — Section  7  of  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  and  act  of  the  legislature  of  the  State  of  Washington. 

Plans  and  locations  submitted  July  7,  1891 ;  approved  by  the  Secre- 
tary of  War  October  30, 1891 ;  copies  sent  to  Capt.  Thomas  W.  Symons, 
Corps  of  Engineers,  November  4, 1891. 
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Capt.  Symons  reported,  April  4, 1802,  that  these  bridges  had  been 
completed;  that  across  Ebey  Slough  in  practical  conformity  with  the 
approved  plan,  but  that  across  Snohomish  Eiver  not  so,  there  being 
but  one  cleii.r  draw-opening  of  99  feet  in  the  stream  instead  of  two  of 
100  feet  each  as  called  for  by  the  approved  plan;  Capt.  Symons  states 
that  this  unjiuthorized  departure  from  the  approved  plan  will  not  work 
any  detriment  to  navigation. 

6.  Bridge  of  the  Litchfield^  Carrollton  and  Western  Railroad  Company 
ctcross  Illinois  Eiver  between  Columbiana  an4  Kampsville^  Illinois, — Act 
of  Congress  approved  March  3, 1883;  amended  by  act  approved  Octo- 
ber 1,  1890. 

Plan  and  location  submitted  by  the  company  October  22, 1890,  and 
modified  plan  submitted  November  28, 1890;  approved  by  the  Secre- 
tary of  War  November  4,  1891;  copy  sent  to  Capt.  W.  L.  Marshall, 
Corps  of  Engineers,  November  5, 1891. 

7.  Bridge  of  the  Nashville^  Chattanooga  and  8t,  Louis  Railway  Com- 
pany across  Tennessee  River  at  Johnsonvilley  Tennessee, — This  bridge  be- 
ing an  obstruction  to  navigation,  a  notice  dated  July  12, 1889,  from  the 
Secretary  of  War  was,  under  the  provisions  of  river  and  haroor  act  of 
August  11, 1888,  sei'ved  upon  the  railway  company  requiring  such  alter- 
ation of  the  bridge  as  would  render  navigation  through  or  under  it  free, 
easy,  and  unobstructed  (see  Annual  Report,  Chief  of  Engineers,  1890, 
page  340). 

Proceedings  being  begun  anew  under  the  provisions  of  river  and  har- 
bor act  approved  September  19,  1890,  the  company  proposed  to  replace 
the  old  structure  by  a  new  bridge,  which  would  be  much  more  satisfac- 
tory than  alteration  of  the  existing  structure.  The  plans  for  the  new 
bridge  submitted  by  the  company  were  approved  by  the  Secretaiy  of 
War  November  19,  1891,  under  section  4  of  the  act  of  Septenjber  19, 
IStML  the  new  bridge  to  be  completed,  and  such  portions  of  the  old 
bridge  as  would  obstruct  navigation  to  be  cleared  from  the  river,  on  or 
before  November  16,  1894.  Copy  was  sent  to  Lieut.  Col.  Henry  M. 
Robert,  Corps  of  Engineers,  November  21, 1891. 

8.  Bridge  of  Lewis  County^  Washington,  across  Cowlitz  River  at  To- 
ledoy  Lewis  County,  TTicwAm^/ton.-^Section  7  of  river  and  harbor  act 
api>roved  September  19,  1890,  and  act  of  the  legislature  of  the  State  of 
Washington. 

Plan  and  location  received  from  the  Board  of  County  Commissioners 
July  10,  1891;  approved  by  the  Secretary  of  War  November  19, 1891; 
copy  sent  to  Mjy*  Thomas  H.  Handbury,  Corps  of  Engineers,  Novem- 
ber'21,  1891. 

9.  Bridge  of  the  Navesink  Railroad  Company  a,cross  Shrewsbury  River 
at  Highland  Beach,  New  Jersey. — Section  7  of  river  and  harbor  act  ap- 
proved September  19,  1890,  and  act  of  the  legislature  of  the  State  of 
New  Jersey. 

Plan  and  location  submitted  by  the  company  October  12,  1891,  and 
modified  plan  and  location  submitted  November  19, 1891;  approved  by 
the  Secretary  of  War  December  2,  1891 ;  copy  sent  to  Capt.  Thomas  L. 
Casey,  Corps  of  Engineers,  December  4,  1891. 

10.  Bridge  of  the  Delaware  Railroad  Company  across  Christiana  River 
on  the  line  of  its  railroad  in  New  Cattle  County,  Delaware. — Eiver  and 
harbor  act  approved  September  19,  1890. 

Plans  for  reconsti notion  of  the  old  bridge  at  this  locality  were  sub- 
mitted by  the  company  October  9,  1891 ;  approved  by  the  Secretary  of 
War  December  8,  1891;  copy  sent  to  Wilham  F.  Smith,  United  Statee 
agent,  Major  of  Engineers,  IJ.  S.  Army,  retired,  December  11,  1891. 
EWG  92 ^26 
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A  slight  modification  of  the  approved  plan,  increasing  the  width  oi 
the  draw  span  5^  inches,  and  modifying  the  masonry  consti'uction,  sub- 
mitted by  the  company  Jannary  23,  1892,  was  approved  by  the  Secre- 
tary of  War  January  28,  1892;  copy  sent  to  Maj,  Smith  January  29, 
181)2. 

Maj.  Smith  reported^  July  6, 1892,  that  the  bridge  had  been  com- 
pleted in  accordance  with  the  modified  plan  as  approved. 

11.  Bridge  of  Limestone  County^  Alabama,,  across  Elk  River  at  Elk 
River  MiUsy  Alabama. — Section  7  of  river  and  harbor  act  approved 
September  19,  1890,  and  act  of  the  legislature  of  the  State  of  Alabama. 

Plans  submitted  by  the  Commissioners  November  9, 1891 ;  approved 
by  the  Secretary  of  War  December  9, 1891 ;  copy  sent  to  Gapt.  George 
W.  Goethala,  Corps  of  Engineers,  December  12, 1891. 

Capt.  Goethals  reported,  January  27, 1892,  that  the  bridge  had  been 
comi)leted  in  accordance  with  the  approved  plan. 

12.  Bridge  of  Board  of  Park  Commissioners  of  Boston.  MassachusettSy 
across  navigable  water  way  between  Q  Street^  Boston^  and  Castle  Island^ 
Massachusetts. — Section  7  of  river  and  harbor  act  approved  September 
19, 1890,  and  act  of  the  legislature  of  the  State  of  Massachusetts. 

Plans  and  location  submitted  by  the  Commissioners  September  16 
and  November  27, 1891 ;  approved  by  the  Secretary  of  War  December 
12, 1891;  copy  sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
December  23, 1891. 

13.  Bridge  of  the  Oregonian  Railroad  Company  across  Yamhill  River 
near  Lafayette^  Yamhill  County^  Oregon. — Section  7  of  river  and  har- 
bor act  approved  September  19, 1890,  and  act  of  the  legislature  of  the 
State  of  Oregon. 

Location  and  plan  for  reconstruction  of  bridge  at  this  point  were  sub- 
mitted by  the  company  October  17, 1891 ;  approved  by  the  Secretary 
of  War  December  12, 1891;  copy  sent  to  Msy.  Thomas  H.  Handbury, 
Corps  of  Engineers,  December  17, 1891. 

14.  Bridge  of  the  Ocean  Springs  Bridge  Company  across  main  channel 
of  Fort  Bayou  at  Ocean  Springs j  Jackson  County ,  Mississippi. — Section 
7  of  river  and  harbor  act  approved  September  19, 1890,  and  act  of  the 
legislature  of  the  State  of  Mississippi. 

Plan  submitted  by  the  company  September  12, 1891:  approved  by 
the  Secretary  of  War  December  14, 1891 ;  copy  sent  to  Maj.  A.  N.  Dam- 
rell,  Corps  of  Engineers,  December  22, 1891. 

15.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Company 
across  Huron  River  at  Huron^  Ohio. — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Ohio. 

Plan  and  location  submitted  by  the  company  September  8,  1891; 
approved  by  the  Secretary  of  War  December  18, 1891 ;  copy  sent  to 
Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  December  21,  1891. 

16.  Bridge  of  the  Milwaukee^  Lake  Shore  and  Western  Railway  Com- 
pany across  Sheboygan  River  in  Sheboygan^  Wisconsin. — Section  7  of 
river  and  harbor  act  approved  September  19,  1890,  and  act  of  the  leg- 
islature of  the  State  of  Wisconsin. 

Plan  for  new  bridge  to  replace  the  old  one  at  this  locality  submitted 
by  the  company  November  19, 1891 ;  approved  by  the  Secretary  of  War 
December  23, 1891;  copy  sent  to  M^'.  Charles  E.  L,  B.  Davis,  Corps  of 
Engineers,  December  29, 1891. 

17.  Bridge  of  the  city  of  Albany^  Oregon^  across  WiUamette  Riffer. — 
Act  of  Congress  approved  December  26,  1890. 

Plan  and  location  submitted  by  the  city  May  16, 1891,  and  new  plan 
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and  location  submitted  October  24, 1891 ;  approved  by  the  Secretary  of 
War  December  23, 1891 ;  copy  sent  to  Maj.  Thomas  H.  Handbury,  Corps 
of  Engineers,  Decemljer  29, 1891. 

16.  Bridge  of  the  South  Twenty-second  Street  Bridge  Company  across 
Monongahela  Kiver  at  Pittsburg,  Pennsylvania. — Section  7  of  river  and 
harbor  act  approved  September  19,  1890,  and  act  of  the  legislature 
of  the  State  of  Pennsylvania. 

Plan  and  location  submitted  by  the  company  August  16, 1891,  and 
modified  plan  submitted  December  16, 1891 ;  approv^  by  the  Secretary 
of  War  December  26, 1891;  copy  sent  to  Maj.  D.  W.  Lock  wood,  Corps 
of  Engineers,  December  31, 1891. 

19.  Bridge  of  the  Superior  Belt  Line  and  Terminal  Railway  Company 
across  St.  Louis  Biver,  Wisconsin  and  Minnesota^  about  12  miles  above 
Superior^  Wisconsin, — Act  of  Congress  approved  February  24, 1891. 

The  nghts  granted  the  Duluth,  Red  Wing  and  Southern  Eailroad 
Company  by  the  act  of  February  24,  1891,  were  relinquished  by  it  to 
the  other  beneficiary  of  the  act,  the  Superior  Belt  Line  and  Terminal 
Kailway  Company.  Plan  and  location  were  submitted  February  14, 
1891,  and  modified  plan  and  location  received  September  16,  1891:  ap- 
proved by  the  Secretary  of  War  December  26,  1891;  copy  sent  to  Oapt. 
W.  L.  Fisk,  Corps  of  Engineers,  January  4, 1892. 

20.  Bridge  of  the  North  River  Bridge  Company  across  Hudson  River 
near  Twenty-third  Street,  New  York  City. — ^Act  of  Congress  approved 
July  11, 1890. 

Plan  and  location  submitted  by  the  company  December  1, 1890,  were 
considered  by  The  Board  of  Engineers,  whose  report  thereon  of  April 
23,  1891,  approved  by  the  Secretary  of  War  April  29, 1891,  was  adverse 
to  the  plans  as  presented.  It  was  the  opinion  of  the  Board,  concurred 
in  by  the  War  Department,  that  the  proposed  bridge,  if  located  in  the 
vicinity  of  Twenty-third  street,  should  have  a  clear  headway  at  the 
middle  of  the  span  above  high  water  of  spring  tides  of  not  less  than 
150  feet  under  any  conditions  of  load  or  temperature;  and  at  the 
towers  of  not  less  than  140  feet  (see  Annual  Eeport,  Chief  of  Engi- 
neers, 1891,  pages  433  and  3853). 

Noviember  17, 1891,  the  company  submitted  plans  modified  so  as  to 
conform  with  the  requirements  as  to  heiglit  fixed  by  the  War  Depart- 
ment; these  plans  and  the  location  were  approved  by  the  Secretary  of 
War  December  29, 1891 ;  copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps 
of  Engineers,  January  4, 1892. 

21.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Company 
across  Sandusky  Bay,  Ohio. — Section  7  of  river  and  harbor  act  approved 
September  19, 1890,  and  act  of  the  legislature  of.  the  State  of  Ohio. 

Plan  and  location  submitted  by  the  company  October  24  and  Decem- 
ber 24,  1891;  approved  by  the  Secretary  of  War  January  16,  1892; 
copy  sent  to  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  January 
19,  1892. 

It  is  understood  that  the  railway  company  proposes  to  construct  a 
draw  span  with  a  clear  opening  of  65  feet,  instead  of  60  feet,  as  pro- 
vided in  the  approved  plan. 

22.  Bridget^ the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
across  Portage  Canal,  connecting  Fox  and  Wisconsi7i  rivers,  near  Portage 
City,  Wisconsin. — ^Plan  for  bridge  to  replace  the  existing  structure  sub- 
mitted by  the  company  December  18,  1891 ;  approved  by  the  Secretary 
of  War  January  20, 1892;  copy  sent  to  Maj.  James  F.  Gregory,  Corps 
of  Engineers,  January  23. 1892. 

23.  Bridge  of  the  city  of  Oshkosh^  Wisconsin,  across  Fox  River  at  Wu* 
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cansm  avenue  in  Oshhosh, — Section  7  of  river  and  harbor  act  approved 
September  19, 1890,  and  act  of  the  legislature  of  the  State  of  Wiscon- 
sin. 

Pl«an  and  location  submitted  by  the  city  December  30, 1891 ;  ap- 
proved by  the  Secretary  of  War  February  1,  1892;  copy  sent  to  Msg. 
James  F.  Gregory,  Corps  of  Engineers,  February  3, 1892. 

24.  Bridge  of  the  city  of  Manitowoc^  Wineonsin^  across  Manitowoc 
River  at  foot  of  Eighth  street^  Manitowoc. — Section  7  of  river  and  harbor 
act  approved  September  19,  1890,  and  act  of  the  legislature  of  the  State 
of  Wisconsin. 

Plan  for  new  bridge  to  replace  the  existing  structure  received  March 
5, 1892;  approved  by  the  Secretary  of  War  March  8, 1892;  copy  sent  to 
Maj.  James  F.  Gregory,  Corps  of  pjiigineers,  March  9,  1892. 

25.  Bridge  of  Wahkiakum  County^  Washington^  a^oss  Alger  {or  Brooks) 
Slough, — Section  7  of  river  and  harl>or  act  approved  September  19, 1890, 
and  iict  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  Board  of  County  Commissioners 
January  6,  1892;  approved  by  the  Secretary  of  War  March  19,  1892; 
e>opy  sent  to  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  March 
23,  1892. 

Capt.  Symons  reported,  June  25, 1892,  the  completion  of  this  bridge 
in  practical  accqrdance  with  the  approved  plan. 

26.  Bridge  of  the  Milwaukee^  Lake  Shore  and  Western  Railway  Com- 
pany across  Wolf  River  at  New  London^  Wisconsin, — Section  7  of  river 
and  harbor  act  approved  September  19,  1890,  and  act  of  the  legislature 
of  the  State  of  Wisconsin. 

Plans  for  new  bridge  to  replace  existing  structure  submitted  by  the 
company  February  12,  1892 ;  approved  by  the  Secretary  of  War  March 
22, 1892;  copy  sent  to  Mjg.  James  F.  Gregory,  Corps  of  Eugiueexs, 
March  25, 1892. 

27.  Bridge  of  Plymouth  and.  Barnstable  counties^  Massachusetts^  across 
Cohasset  Narrows,  so  called,  between  towns  of  Wareham  and  Bourne, — 
Section  7  of  river  and  harbor  act  approved  Sei)tember  19,  1890,  and  act 
of  the  legislature  of  the  State  of  Massachusetts. 

Plan  and  location  submitted  by  the  County  Commissioners  February 
2,  1892;  approved  by  the  Secretary  of  War  April  14,  1892;  copy  sent 
to  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  April  18,  1892. 

28.  Bridge  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
across  Chippewa  River,  near  Red  Cedar,  Wisconsin. — Section  7  of  river 
and  harbor  act  approved  September  19, 1890,  and  act  ot  the  legislature 
of  the  State  of  Wisconsin. 

Plan  for  new  bridge  to  replace  existing  structure  submitted  by  the 
company  February  lO,  1892;  approved  by  the  Secretary  of  War  April 
16, 1892;  copy  sent  to  Maj.  W.  A.  Jones,  Corps  of  Engineers,  April  20, 
1892. 

29.  Bridge  of  the  Kenton  County  and  Campbell  County  Bridge  Com- 
pany across  Licking  River  between  Newport  and  Covington,  Kentucky. — 
Section  7  of  river  and  harbor  act  approved  September  19, 1890,  and  act 
of  the  legislature  of  the  State  of  Kentucky. 

Plan  and  location  submitted  by  the  company  December  7, 1891;  ap- 
proved by  the  Secretary  of  War  April  20,  1892;  copy  sent  toM^. 
Amos  Stickney,  Corps  of  Engii)eers,  April  2*^,  1892. 

On  August  10, 1892,  the  Secretary  of  War  approved  plans  lor  false 
works  to  be  erected  during  the  construction  of  the  bridge,  the  iaisA 
works  and  all  obstructions  to  be  removed  by  October  1,  1892. 

30.  Bridge  of  Skagit  County^  Washington,  a^yross  Swinomish  Slough,-^ 
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Section  7  of  river  and  harbor  act  approVed  September  19, 1890,  and 
act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  Board  of  County  Oommissionees 
September  8,  1891,  and  January  16, 1892;  approved  by  the  Secretary 
of  War  April  21,  1892;  copy  sent  to  Capt.  Thomas  W.  Symons,  Corps 
of  Engineers,  April  23,  1892. 

31.  Bridge  of  the  Washington  and  Chesapeake  Beach  Railway  Company 
across  Patnxeiit  River  at  Mt.  Calvert^  near  Bristol  Landing^  Maryland. — 
Section  7  of  river  and  harbor  act  approved  September  19, 1890,  and  act 
of  the  legislature  of  the  State  of  Maryland. 

Plan  and  location  submitted  by  the  company  April  6, 1892;  approved 
by  the  Secretary  of  War  April  26,  1892;  copy  sent  to  Maj.  Charles  E. 
L.  B.  Davis,  Corps  of  Engineers,  April  27,  1892. 

32.  Bridge  of  the  Washington  and  Arlington  Railway  Company  across 
Potoniao  River  at  the  "  Three  Sisters^^^  near  Washington^  District  of  Co- 
lumbia. — Act  of  Congress  approved  February  28,  1891. 

Plan  and  location  submitted  by  the  company  March  26, 1892;  ap- 
proved by  the  Secretary  of  War  April  27,  1892;  copy  i^ent  to  Maj. 
Charles  B.  L.  B.  Davis,  Corps  of  Engineers,  Apiil  29, 1892. 

33.  Bridge  of  the  Leavenworth  and  Platte  County  Bridge  Company 
across  Missouri  River  at  Leavenworth^  Kansas. — ^Acts  of  Congress  ap- 
proved February  25,  1889,  and  July  25, 1890. 

Plan  for  bridge  to  be  located  at  Cherokee  Street,  Leavenworth,  was 
approved  by  the  Secretary  of  War  September  25, 1890  (see  Annual 
Report,  Chief  of  Engineers,  1891,  page  428,  and  Annual  Report,  Chief  of 
Engineers,  1889,  page  372).  On  March  18  and  April  21, 1892,  application 
was  submitted  for  authority  to  change  the  location  j&om  Cherokee  Street 
to  Choctaw  Street, in  Leavenworth;  approved  by  the  Secretary  of  War 
April  27, 1892;  copy  sent  to  Lieut.  Col.  Chas.  R.  Suter,  Corps  of  Engi- 
neers, April  29, 1892. 

34.  Bridge  of  Warren  County^  Mississippi^  across  Big  BlacJc  River  at 
Baldtcin  Ferry y  about  15  miles  east  of  Vicksburg, — Section  7  of  river  and 
harbor  act  approved  September  19, 1890,  and  act  of  the  legislature  of 
the  State  of  Mississippi. 

Plan  and  location  submitted  by  the  board  of  supervisors  April  4, 
1892;  approved  by  the  Secretary  of  War  April  28,  1892;  copy  sent  to 
Capt.  J.  H.  Willard,  Corps  of  Engineers,  April  30,  1892. 

35.  Bridge  of  Sagadahoc  County,  Maine,  at  Phippsburg,  across  AtJcins 
Bay^  Kennebec  River. — Section  7  of  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  and  act  of  the  legislature  of  the  State  of  Maine. 

On  July  30,  1891,  the  county  commissioners  applied  for  approval  of 
plan  and  location  of  the  proposed  bridge.  On  May  2, 1892,  the  Secre- 
tary of  War,  in  letter  to  the  attorney  representing  the  county,  stated 
that  aa  there  appeared  to  be  no  traffic  on  Atkins  Bay  except  such  as 
was  carried  on  by  boats  that  could  pass  under  an  ordinary  pile  bridge, 
no  objection  would  be  interposed  by  the  War  Department  to  the  con- 
struction of  the  bridge,  and  also  called  attention  to  the  provisions  of 
law  which  would  require  action  by  the  Department  should  the  bridge 
at  any  time  prove  an  unreasonable  obstruction  to  navigation.  A  copy 
of  the  letter  of  the  Secretary  of  Wai*  was  sent  to  Lieut.  Col.  Peter  C. 
Haius,  Corps  of  Engineers,  June  27, 1892. 

36.  Bridge  of  Chehalis  County,  Washington,  across  Chehalis  River  at 
the  Elbow  Riffle,  Washington. — Section  7  of  river  and  harbor  act  approved 
September  19, 1890,  and  act  ol  the  legislature  of  the  State  of  Washing- 
ton. 

Plan  and  locatioii  submitted  by  the  Board  of  County  Commia^Q\i«s% 
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Mawb  17, 1892;  approved  by  the  Secretary  of  War  May  14, 1892;  copy 
Bent  to  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  June  2, 1892. 

37.  Temporary  and  permanent  bridges  of  the  New  York  Central  and 
Hudson  River  Railroad  Company  across  Harlem  River  at  Fourth  Avenue^ 
New  York  City, — River  and  harbor  act  approved  September  19,  1890, 
and  act  of  the  legislature  of  the  State  of  New  York. 

Notice  dated  July  2, 1890,  was  served  on  the  company,  requiring  al- 
teration of  this  bridge  (see  Annual  Report,  Chief  of  Engineers,  1890, 
pages  344  and  3484).  To  meet  the  requirements  of  this  notice  and  the 
provisions  of  the  act  of  September  19, 1890,  relating  to  bridges  over 
Harlem  River,  and  under  the  necessary  authority  from  the  State  of 
New  York,  plans  for  the  construction  of  a  temporary  and  a  permanent 
structure  to  replace  this  bridge  at  a  higher  grade  were  submitted  by 
the  company  January  29  and  February  18,  1892.  The  plans  for  the 
temporary  bridge  were  approved  by  the  Secretary  of  War  May  27, 1892; 
copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  June  4, 
1892.  The  plaus  for  the  permanent  bridge  were  approved  by  the  Sec- 
retary of  War  August  6, 1892;  copy  sent  to  Lieut.  CoL  Gillespie  August 
12,  1892. 

38.  Bridge  of  the  Land  and  River  Improvement  Company  of  Everett 
across  Snohomish  River^  at  Everett^  Washington. — Section  7  oi  river  and 
harbor  act  approved  September  19, 1890,  and  act  of  the  legislature  of 
the  State  of  Washington. 

Plan  and  location  received  from  the  company  February  20,  1892; 
approved  by  the  Secretary  of  War  June  2, 1892;  copy  sent  to  Capt. 
Thomas  W.  Symons,  Corps  of  Engineers,  June  4, 1892. 

39.  Bridge  of  the  city  of  Chicago^  Illinois^  across  West  Fork  of  South 
Branch  of  Chicago  River  on  Southwest  boulevard. — Section  7  of  river 
and  harbor  act  approved  September  19, 1890,  and  act  of  the  legislature 
of  the  State  of  Illinois. 

Plan  and  location  submitted  by  the  West  Chicago  park  commissioti- 
ers  March  9, 1892;  approved  by  the  Secretary  of  War  June  21, 1892; 
copy  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  June  23, 1892. 

40.  Temporary  foot  bridge  of  Messrs.  Hugh  N.  Camp  and  D.  E.  Seybel 
across  Harlem  River  at  Broadway  extended^  New  York  City. — Permission 
to  build  this  bridge  at  the  point  indicated,  asked  for  May  26, 1892,  was 
granted  by  the  Secretary  of  War  June  24, 1892,  by  revocable  license. 
Copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  Jane  28, 
1892. 

41.  Temporary  bridge  ofdty  of  New  York  a4fross  Harlem  Biver  at  One 
hundred  and  fifty-sixth  street. — Permission  to  build  a  temporary  bridge 
at  this  point,  for  the  purpose  of  accommodating  traffic  during  the  con- 
struction of  the  permanent  bridge  at  One  hundred  and  fifty-flLfth  street 
(plans  approved  September  7, 1891),  was  asked  for  by  the  commission- 
ers of  public  parks  of  New  York  City  June  14, 1892,  and  granted  by 
the  Secretary  of  War  by  revocable  license  July  5, 1892,  the  temporary 
structure  to  be  removed  upon  completion  of  the  bridge  at  One  hundred 
and  fifty-fifth  street.  Copy  sent  to  Lieut.  CoL  G.  L.  Gillespie,  Corps  of 
Engineers,  July  7, 1892. 

4J2.  Bridge  of  the  Maconj  Dublin  and  Savannah  Railroad  Company 
across  Ocmulgee  River  at  Macon,  Georgia. — Section  7  of  river  and  har- 
bor act  approved  September  19, 1890,  and  act  of  the  legislature  of  the 
State  of  Georgia. 

Plan  and  location  submitted  by  the  company  May  31, 1892;  approved 
by  the  Secretary  of  War  July  5, 1892;  copy  sent  to  Capt  O.  M.  Carteri 
Corps  of  Engineers,  July  7, 1892« 
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43.  Bridge  of  the  town  of  Milhridge^  Mahiey  across  Karraguagus  River 
at  Milhridgey  Maine. — ^River  and  harbor  act  approved  September  19, 
1890. 

Plans  for  alteration  of  the  '*  Great  Bridge"  at  this  point  submitted 
by  the  bridge  commissioners  May  16, 1892:  approved  by  the  Secretary 
of  War  July  7,  1892;  copy  sent  to  Lieut.  OoL  Peter  C.  Hains,  Corps  of 
Engineers,  July  11, 1892. 

44.  Bridge  of  the  United  Eailroads  of  Washington  across  South  Arm  of 
Willaj[>a  Riverj  Washington. — Section  7  of  river  and  harbor  act  ap- 
proved September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Washington. 

Plan  and  location  submitted  by  the  company  May  12, 1892;  approved 
by  the  Secretary  of  War  July  7, 1892;  copy  sent  to  Oapt.  Thomas  W. 
Symons,  Corps  of  Engineers,  July  9, 1892. 

45.  Bridges  of  the  city  of  Boston^  MassachmettSj  across  Charles  River  at 
Market  and  Arsenal  streets. — ^Biver  and  harbor  act  approved  Septem- 
ber 19,  1890. 

Plans  for  rebuilding  the  drawways  submitted  by  the  acting  mayor 
Jnn^  18, 1892;  approved  by  the  Secretary  of  War  July  20, 1892;  copy 
sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  July  28, 1892. 

46.  Bridge  of  the  Jacksonville,  Tampa  and  Key  West  Railway  Company 
across  Saint  Johns  River  at  Buffalo  Bluff,  Florida. — Section  7  of  river 
and  harbor  act  approved  September  19, 1890,  and  act  of  the  legislature 
of  the  State  of  Florida. 

Plan  and  location  for  new  bridge  to  replace  existing  structure  submit- 
ted by  the  company  May  21, 1892;  approved  by  tiie  Secretary  of  War 
July  20,  1892;  copy  sent  to  M^.  J.  0.  MaUery,  Corps  of  Engineers, 
July  23, 1892. 

47.  Bridge  of  Galveston  Cowity,  Texas,  across  West  Bay  from  Oalves- 
tan  Island  to  Virginia  Point. — Section  7  of  river  and  harbor  act  ap- 
proved September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Texas. 

Plan  and  location  submitted  by  the  county  attorney  June  14, 1892: 
approved  by  the  Secretary  of  War  July  20,  1892;  copy  sent  to  Ms^il 
Charles  J.  Allen,  Corps  of  Engineers,  July  23, 1892. 

48.  Bridge  of  Skagit  County,  Washington,  across  Skagit  River  at  Mount 
Vernon. — Section  7  of  river  and  h3,rbor  act  approved  September  19, 1890, 
and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  county  commissioners  March  19, 
1892;  and  modified  plans  submitted  May  28,  1892;  approved  by  the 
Secretary  of  War  July  25, 1892;  copy  sent  to  Capt.  Thomas  W.  Symons, 
Corps  of  Engineers,  July  29, 1892. 

49.  Bridge  of  the  Cincinnati  and  Covington  Rapid  Transit  Bridge  Com- 
pany across  Ohio  River  between  Covington,  Kentucky,  and  Cincinnati, 
Ohio. — Acts  of  Congress  approved  December  17, 1872,  and  February 
14,  1883. 

Plan  and  location  submitted  by  the  company  December  2, 1891,  were, 
under  the  requirements  of  the  laws,  referred  to  a  Board  of  Engineers 
for  consideration  and  report;  and  plans  modified  to  conform  to  the  re- 
quirements stipulated  by  the  Secretary  of  War,  based  upon  the  report 
of  the  Board,  were  submitted  June  14, 1892.  The  location  and  modified 
plan  were  approved  by  the  Secretary  of  War  July  27, 1892,  and  copy 
was  sent  to  Maj.  Amos  Stickney,  Corps  of  Engineers,  August  2, 1892. 

50.  Bridge  of  the  St.  Paul,  Minneapolis  and  Manitoba  Railway  Com- 
pany across  Snohomish  Biver  near  Snohomish  Oity^  Washington. — Seotion 
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7  of  river  and  harbor  act  approved  September  19,  1890,  and  act  of  the 
legislature  of  the  State  of  Washiiigton. 

Plan  and  location  submitted  by  the  company  May  7, 1892,  and  mod- 
ified plan  submitted  June  16, 1892;  approved  by  the  Secretary  of  War 
July  28,  1892;  copy  sent  to  Capt.  Thomas  W.  Symons,  Corps  of  Engi- 
neers, AugQst  4,  1892. 

51.  Bridge  of  Allegheny  Bridge  Company  across  Allegheny  River  at 
Sixth  street,  Pittsburg j  Pennsylvania, — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State 
of  Pennsylvania. 

Plan  and  location  for  this  bridge  were  approved  by  the  Assistant  Sec- 
retary of  War  May  2, 1891  (see  Annual  Eeport,  Chief  of  Engineers,  1891, 
page  431).  On  July  21,  1892,  the  contractors  submitted  plan  for  erec- 
tion of  false  work  in  the  river  during  the  progress  of  the  work,  which 
was  approved  by  the  Secretary  of  War  August  4, 1892,  the  false  work 
to  be  removed  as  soon  as  practicable. 

5J2.  Bridge  of  Whatcom  County,  Washington,  across  N'ooJcsacJc  River  at 
Femdale, — Section  7  of  river  and  harbor  act  approved  September  19, 
1890,  and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  county  commissioners  February 
9,  1892;  approved  by  the  Secretary  of  War  August  4, 1892;  copy  sent 
to  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  August  6, 1892. 

53.  Bridge  of  Whatcom  County,  Washington,  across  I^ooksack  River^ 
at  Lynden. — Section  7  of  river  and  harbor  act  approved  September  19, 
1890,  and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  county  commissioners  February 
9,  1892;  approved  by  the  Secretary  of  War  August  4,  1892;  copy  sent 
to  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  August  8, 1892. 

54.  Bridge  of  the  Albennarle  and  Raleigh  Railroad  Company  across  Tar 
River  at  Tarboro,  North  Carolina. — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
North  Carolina. 

Plan  and  location  for  new  bridge  to  replace  old  structure  at  this 
locality  received  July20, 1892 ;  approved  by  the  Secretary  of  War  August 
8, 1892;  copy,  sent  to  Maj.  W.  S.  Stanton,  Corps  of  Engineers,  August 
12, 1892. 

55.  Bridge  of  the  Kanawha  and  Michigan  {Ohio)  Railway  Company 
across  Oauley  River,  in  Fayette  County,  West  Virginia. — ^Section  7  of 
river  and  harbor  act  approved  September  19, 1890,  and  act  of  tiie  legis- 
lature of  the  State  of  West  Virginia.  ^ 

Plan  and  location  submitted  by  the*  company  May  31, 1892,  and  mod- 
ified plan  submitted  July  8, 1892;  approved  by  the  Secretary  of  War 
August  11,  1892;  copy  sent  to  Col.  William  P.  OraighUl,  Corps  of  En- 
gineers, August  16, 1892. 

56.  Bridge  of  the  Boston  Bridge  Company  a^cross  Youghiogheny  River  at 
Boston,  Pennsylvania. — Section  3  of  river  and  harbor  act  approved  July 
13, 1892,  and  act  of  the  legislature  of  the  State  of  Pennsylvania. 

Plan  and  location  submitted  by  the  company  July  16, 1892;  approved 
by  the  Secretary  of  War  August  15,  1892;  copy  sent  to  Maj.  Amos 
Stickney,  Corps  of  Engineers,  August  18, 1892. 

57.  Bridge  of  Chehalis  County,  Washington,  across  South  Bay,  Slk 
River,  between  Bay  City  and  Laidlaw. — Section  7  of  river  and  harbor 
act  approved  September  19, 1890,  and  act  of  .the  legislature  of  the  State 
of  Washington. 

Plan  submitted  by  the  county  commissioners  April  12,  1892,  and 
modified  plan  submitted  May  31, 1892;  approved  by  the  Secretary  of 
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"^Var  Augnst  15, 1892;  copy  sent  to  Oapt.  Thomas  W.  Symons,  Corps 
of  Engineers,  August  18,  1892. 

58.  Bridge  of  the  Washington^  Alexandria  and  Mount  Vernon  Electrio 
Railway  Company  across  Hunting  Creek  at  Alexandria^  Virginia. — Sec- 
tion 3  of  river  and  harbor  act  approved  July  13,  1892,  and  act  of  the 
legislature  of  the  State  of  Virginia. 

Phin  and  location  submitted  by  the  company  July  21,  1892;  approved 
by  the  Secretary  of  War  August  20,  1802,  on  condition  that  the  com- 
pany will  increase  the  width  of  the  draw-opening  to  40  feet  when  the 
change  is  so  desired  by  the  Secretary  of  War;  copy  sent  to  Maj.  Chas. 
E.  L.  B.  Davis,  Corps  of  Engineers,  August  25, 1892. 

59.  Bridges  of  Brazoria  County ^  Texas,  across  Bastrop  Bayou  and 
Chocolate  Bayou. — Section  3  of  river  and  harbor  act  approved  July  13, 
18!I2,  and  act  of  tlie  legislature  of  the  State  of  Texas. 

Plans  and  locations  for  these  two  bridges  submitted  June  22,  1892; 
approved  by  the  Secretary  of  War  August  24,  1892;  copy  sent  to  Maj. 
Cliarles  J.  Allen,  Corps  of  Engineers,  August  27,  1892. 

60.  Bridges  of  the  city  of  Portland,  Oregon,  across  Willamette  River 
at  Burnside  and  Knight-Quimby  streets. — Section  7  of  river  and  harbor 
act  approved  September  19, 1890,  and  act  of  the  legislature  of  the  State 
of  Oregon. 

On  April  6,  1892,  the  bridge  committee  of  the  city  of  Portland,  Ore- 
gon, submitted,  for  approval  by  the  Secretary  of  War,  plans  for  Wo 
drawbridges  to  be  erected  across  Willamette  River,  one  at  Burnside 
street,  the  other  at  Knight  and  Quiml)y  streets,  under  the  authority 
of  an  act  of  the  State  of  Oregon.  The  matter  was  referred  to  a 
Board  of  Engineers  consisting  of  Maj.  Thomas  H.  Handbury,  Capt. 
Thomas  W.  Symons,  and  Lieut.  Harry  Taylor,  Corps  of  Engineers,  for 
investigation  and  report.  Attei-  full  consideration  of  the  facts  in  the 
case  and  of  statements  and  arguments  presented  by  the  interests  con- 
cerned, a  public  hearing  being  held,  the  Board  submitted  its  report 
under  date  of  June  13,  1892,  adverse  to  the  bridge  projects  and  recom- 
nienduig  that  the  plans  and  locations  be  not  approved  by  the  Se<*Tetary 
of  War;  this  recommendation  was  concurred  in  by  the  Chief  of  Engi- 
neers. 

The  plans  and  locations  were  approved  by  the  Secretary  of  War 
August  24,  1892;  copy  sent  to  Maj.  Thomas  H.  Handbury,  Corps  of 
Engineers,  August  27,  1892. 

To  comply  with  a  resolution  of  the  Senate  dated  June  20, 1892,  a  copy 
of  the  report  of  the  Board  and  accompanying  papers  was  transmitted 
to  the  Senate  and  printed  as  Senate  Ex.  Doc.  No.  118,  Fifty-second 
Congress,  first  session.  A  copy  of  the  report  is  also  submitted  here- 
with as  Ax)pendix  Y  Y2. 

61.  Bridge  of  the  Chicago,  Peoria  and  Saint  Louis  Railway  Company 
across  Illinois  River  at  Havana,  Illinois. — Act  of  Congress  approved 
June  6,  1892. 

Plan  and  location  submitted  June  25,  1892;  approved  by  the  Secre- 
tary of  War  August  27,  1892 ;  copy  sent  to  Capt.  W.  L.  Marshall,  Corps 
of  Engineers,  September  1,  1892. 

62.  Bridge  of  the  Chicago  and  N'orthwestern  Railway  Company  across 
Fox  River  and  Government  Canal  at  De  Pere,  Wificonsin. — Section  3 
of  river  and  harbor  act  approved  July  13,  1892,  and  act  of  the  legisla- 
ture of  the  State  of  Wisconsin. 

Plan  and  location  submitted  by  the  company  June  15,  1892,  and 
modified  plan  submitted  July  liS,  1S92;  approved  by  the  Secretary  of 
War  August  30,  1802;  copy  sent  to  Maj.  James  F.  Gregory,  Corps  of 
Engineers,  September  1, 1892. 
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63.  Brid4je  of  the  Relief  Bridge  Company  across  Allegheny  River  at 
Oil  City,  Pennsylvania. — Section  3  of  river  and  harbor  act  approved 
July  13, 1892,  and  act  of  the  legislature  of  the  State  of  Pennsylvania. 

Plan  and  location  submitted  by  the  company  July  25, 1892;  approved 
by  the  Secretary  of  War  September  1, 1892;  copy  sent  to  Mjy.  Amos 
Stickney,  Corps  of  Engineers,  September  3, 1892. 

64.  Bridge  of  the  Kewaunee,  Oreen  Bay  and  Western  Railroad  Com- 
pany a>cross  Kewaunee  River  at  Kewaunee,  Wisconmn, — Section  3  of  river 
and  harbor  act  approved  July  13, 1892,  and  act  of  the  legislature  of 
the  State  of  Wisconsin. 

Plan  and  location  submitted  by  the  company  August  10,  1892;  ap- 
proved by  the  Secretary  of  War  September  6, 1892;  copy  sent  to  Maj. 
James  P.  Gregory,  Corps  of  Engineers,  September  10,  1892. 

65.  Bridge  of  the  city  of  Ifapa,  California,  a4y>*oss  Napa  River. — Sec- 
tion 3  of  river  and  harbor  act  approved  July  13, 1892,  and  act  of  the 
legislature  of  the  State  of  California. 

Plan  for  new  bridge  to  replace  the  old  one  at  this  locality  submitted 
by  the  Board  of  Trustees  August  2, 1892;  approved  by  the  Secretary 
of  War  September  6, 1892;  copy  sent  to  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Coi-ps  of  Engineers,  September  10,  1892. 

66.  Bridge  of  the  city  of  Milwaulcee,  Wisconsin,  across  Kinniekinnie 
River  at  Clinton  street. — Section  3  of  river  and  harbor  act  approved 
July  13, 1892,  and  act  of  the  legislature  of  the  State  of  Wisconsin. 

Plan  and  location  for  new  bridge  to  replace  old  structure  submitted 
by  the  city  engineer  July  20, 1892;  approved  by  the  Secretary  of  War 
September  12, 1892;  copy  sent  to  Maj.  James  F.  Gregory,  Corps  of  En* 
gineers,  September  15, 1892. 

PROPOSED  BRmaE  OP  CITY  OF  DULUTH,  MINNESOTA,  ACROSS  OANAL 

AT  ENTRANCE  OP  DULUTH  HARBOR. 

On  January  26,  1892,  the  authorities  of  the  city  of  Duluth,  Minn., 
submitted,  for  approval  by  the  Secretary  of  War,  plans  for  a  lift  bridge 
proposed  to  be  erected  across  the  canal  at  the  entrance  of  Duluth  Har- 
bor under  the  authority  of  an  act  of  the  State  of  Minnesota.  The  mat- 
ter was  referred  to  a  Board  of  Engineers  consisting  of  Col.  O.  M.  Poe, 
Maj.  William  Ludlow,  and  Maj.  W.  A.  Jones,  Coi-ps  of  Engineers,  for 
investigation  and  report.  After  full  consideration  of  the  ^ts  in  the 
case  and  of  statements  presented  at  a  public  hearing,  fully  advertised, 
of  all  the  interests  concerned,  the  Board  submitted  its  report,  dated 
April  6,  1892,  and  in  accordance  with  its  recoumiendationSj  which  were 
concurred  in  by  the  Chief  of  Engineers,  the  plans  of  the  bridge  were  on 
AprU  11, 1892,  disapproved  by  the  Secretary  of  War. 

To  comply  with  a  resolution  of  the  Senate,  dated  April  12,  1892,  a 
copy  of  the  report  of  the  Board  and  accompanying  papers  was  trans- 
mitted to  the  Senate  and  printed  as  Senate  Ex.  Doc.  No.  80,  Fifty- 
second  Congress,  first  session.  A  copy  of  the  report  is  also  submitted 
herewith  as  Appendix  Y  Y  1. 

BRIDGES   OBSTRUCTING   NAVIGATION. 

Under  the  requirements  of  sections  4  and  5  of  the  river  and  harbor 
act  approved  September  19, 1890,  the  Secret-ary  of  War  notified  the 
persons,  corporations,  or  associations  owning  or  controUing  certain 
bridges  obstructing  navigation,  after  giving  them  a  reasonable  opx)or- 
tunity  to  be  heard,  to  so  altei-  said  bridges  as  to  render  navi^satioii 
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througli  or  under  them  reasonably  free,  easy,  and  nnobstructed,  speci- 
^png  in  the  notice  the  alterations  required  to  be  made,  and  prescribing 
a  reasonable  time  in  which  to  make  them ,  as  follows : 

1.  County  bridge  across  the  Kentttcky  River  at  8t,  Clair  street^  Frank- 
forty  Kentucky. — Notices,  dated  September  8,  1891,  served  on  the  judge 
of  the  county  court  of  the  county  of  Frankfort,  Ky.,  September  26, 1892, 
and  the  mayor  of  the  city  of  Frankfort,  Ky.,  October  6, 1891.  Altera- 
tions required:  Baising  the  bridge  to  a  clear  height  of  48  feet  4  inches 
above  the  normal  level  of  Pool  4  of  the  Kentucky  River,  and  providing 
it  with  a  channel  span  having  a  clear  water  way  of  not  less  than  150 
feet  at  normal  pool  level.  Alteration  to  be  made  and  completed  on  or 
before  September  1, 1892. 

2.  Society  Hill  and  Marlborough  Bridge  Company^  bridge  across  the 
Oreat  Pedee  River  near  Society  Hill,  South  Carolina. — Notice  dated 
September  8, 1891,  served  on  the  president  of  the  bridge  company  Sep- 
tember 24,  1891.  Alterations  required:  A  double  line  of  piles  to  be 
driven  above  the  bridge  from  the  pier  supporting  the  end  of  the  fixed 
span  for  a  distance  of  150  feet,  the  piles  in  each  line  to  be  12  feet  apart, 
and  the  two  lines  8  feet  apart, 'and  the  piles  to  be  thoroughly  braced 
with  waling  and  pieces  and  diagonal  braces.  From  the  center  pier  the 
fender  to  be  built  both  above  and  below  the  draw  span  of  sufficient 
length  to  prevent  a  passing  steamer  from  swinging  under  either  half 

•of  the  open  draw  span ;  the  construction  above  the  pier  to  be  similar  to 
that  above  described,  and  below  the  pier  to  be  of  a  single  line  of  piles. 
In  the  draw  opening  itself  two  fender  piles  to  be  driven  on  each  side  of 
the  draw  to  protect  the  center  pier  and  the  pier  supporting  the  fixed 
span  from  actual  contact  with  passing  steamers.  Alterations  to  be 
made  and  completed  on  or  before  September  1, 1892. 

3.  Bridge  across  the  St.  Joseph  River,  Michigan,  near  its  mouth. — No- 
tices, dated  December  10, 1891,  served  on  the  president  of  the  Chicago 
and  West  Michigan  Railway  Company  December  17, 1891.  Alterations 
required:  (1)  Through  the  existing  draw  ox>ening  of  the  bridge.  Ee- 
moval  of  all  obstructions  to  navigation  in  the  existing  draw  passages 
of  the  bridge  to  the  full  depth  of  15  feet,  to  the  fall  width  of  both  pas- 
sages, and  to  the  frdl  extent  to  which  the  draw  structure  occupies  the 
water  way.  Alteration  to  be  made  and  completed  on  or  before  May  15, 
1892.  (2)  North  channel  through  the  bridge.  Opening  of  the  naviga- 
tion of  the  north  channel  in  the  harbor  by  the  construction  of  a  suit- 
able draw  70  feet  in  clear  width  of  opening,  its  location  to  be  about  200 
feet  from  the  north  shore  to  the  south  side  of  the  draw.  Alteration  to 
be  made  and  completed  on  or  before  November  1, 1892. 

4.  Bridge  across  Tulls  Creek  at  Tulls,N^orth  Carolina. — Notice  dated  Feb- 
ruary 17, 1892,  served  on  the  chairman  of  the  board  of  commissioners  of 
Currituck  County,  N.  C,  March  14^  1892.  Alteration  required:  (1)  Re- 
pairing the  rotating  apparatus  oi  the  draw  so  that  it  can  be  easily 
tamed.  (2)  Constructing  suitable  fenders  of  piles  and  planking  above 
andbelow  the  draw  opening  to  prevent  collisions  by  passing  boats.  Al- 
teration to  be  made  and  completed  on  or  before  June  1,  1892. 

The  alterations  have  been  completed. 

5.  Highway  bridge  a^cross  the  Casper  (Gasper)  River,  near  its  mouth, 
Kentucky. — Notice  dated  February  24,  1892,  served  on  the  county 
judge  of  Warren  County,  Ky.,  March  7,  1892.  Alteration  required: 
The  bridge  to  be  raised  6  feet  so  as  to  make  its  clear  height  above  i)ool 
level  24.<>0  feet.  Alteration  to  be  made  and  completed  on  or  before 
July  1,  1892. 

6.  Drawbridge  across  Newtown  Creek  at  Meeker  avenue^  Brooklyn^  New 
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York. — Notices,  dated  April  11,  1892,  served  on  the  chairman  of  the 
boards  of  supervisors  of  Kings  and  Queens  counties  April  20,  1892, 
and  May  13,  1892,  respectively.  Alterations  required :  The  removal  of 
those  parts  of  the  existing  solid  abutments  which  project  beyond  the 
legal  bulkhead  lines,  the  widening  of  existing  draws  to  65  feet  in  the 
clear  on  each  side  of  the  pivot  pier,  and  the  opening  of  a  water  way  20 
feet  wide  approximately  along  the  bulkhead  line  on  each  shore.  Alter- 
ations to  be  made  and  completed  on  or  before  October  1, 1892. 

7.  Highway  bridge  dcross  the  Chippewa  River  at  Durandj  WiseonHn. — 
!Notice  dated  May  7, 1892,  served  on  the  president  of  the  Chippewa 
Valley  Bridge  Company  May  13, 1892.  Alteration  requiied :  Construc- 
tion of  a  sheer  boom  200  feet  long,  extending  up  stream  from  the  draw- 
rest  pier  and  supported  by  two  cribs,  one  at  the  upper  end  and  the  other 
75  feet  therefrom;  the  said  boom  to  be  4  feet  wide,  and  1  foot  deep  and 
located  on  the  prolongation  of  a  line  drawn  tangent  to  the  west  faces  of 
the  pivot  and  draw-rest  piers.  Alteration  to  be  made  and  completed 
on  or  before  June  16,  1892.  A  flood  occurred  on  the  Chipi)ewa  during 
the  month  of  May,  in  consequence  of  which,  and  the  great  quantity  of 
loose  logs  in  the  river,  the  time  for  completing  the  work  was  extended 
to  December  15, 1892. 

8.  Bridge  across  Coopers  Greek  at  Federal  street,  Camdenj  Kew  Jer- 
sey.— Notices,  dated  May  7, 1892,  served  on  the  director  of  the  board  of 
freeholders  of  Camden,  N.  J.,  and  the  president  of  the  Camden  Horse* 
Eailroad  Company,  May  12, 1892.  Alteration  required:  The  board  of 
freeholders  to  reconsti-uct  the  draw  of  the  bridge,  with  a  clear  opening 
of  40  feet,  so  that  it  can  be  operated  with  facility;  and  the  railroad 
company  to  remove  the  electric  trolley  wire  from  above  the  draw  span 
over  the  bridge.  Alteration  to  be  made  and  completed  on  or  before 
September  30,  1892. 

9.  Railroad  bridge  across  Commencement  Bay  at  Ta^omOj  Washing- 
ton. — ^Notice,  dated  June  3, 1892,  served  on  the  president  of  the  North- 
ern Pacific  Eailroad  Company  June  9, 1892.  Alteration  required :  Pro- 
viding a  draw  having  clear  openings  on  each  side  of  the  pivot  pier  of 
not  less  than  125  feet  in  the  clear  and  a  draw  rest  extending  to  the  full 
length  and  width  of  the  draw  span  when  open,  both  up  and  down  stream. 
Al^ration  to  be  made  and  completed  on  or  before  March  1,  1893. 

10.  Railroad  bridge  a^cross  Buffalo  Bayou  at  Houston,  Texa^, — Notice, 
dated  June  27, 1892,  served  on  the  vice-president  of  the  Gnlf,  Colorado 
and  Santa  Fe  Railway  Company  July  11, 1892.  Alteration  required: 
Lines  of  fender  piles  to  be  placed  as  indicated  by  red  dotted  lines  on 
map  attached  to  the  notice,  the  total  length  of  the  lines  of  piling  to  be 
167  feet  on  the  right  bank  and  115  feet  on  the  lefb  bank;  the  piles  to  be 
6  feet  apjirt  between  centers  and  to  be  cut  off  at  an  elevation  of  13  feet 
above  mean  low  water,  to  be  well  driven  and  to  be  strongly  connected 
with  one  another  on  the  shore  side  by  two  lines  of  stringpieoes  placed 
horizontally,  the  whole  weU  braced  by  timbers  bolted  at  intervals  to 
the  fender  piling  and  to  a  second  row  of  piles  between  the  fender  piles 
and  the  bank ;  all  the  piling  or  other  obstructions  on  the  channel  sides 
of  the  fender  piling  that  have  been  placed  by  the  railway  company  to 
be  removed,  and  a  cap  to  be  placed  on  the  projecting  timbers  of  the 
abutment  as  indicated  in  red  on  the  drawing.  Alteration  to  be  made 
and  completed  within  three  months  from  date  of  service  of  notice. 

11.  San  Ja^nnto  street  highway  bridge  across  Buffalo  Bayou  at  Houstony 
Texas. — ^Notice,  dated  June  27, 1892,  served  on  the  mayor  of  the  city  of 
Houston,  Tex.,  July  14, 1892.  Alteration  required :  A  line  40  feet  long 
of  fender  piles  to  be  placed  on  the  right  bank,  connecting  t^bank 
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with  the  upstream  pier  as  shown  by  red  dotted  line  on  map  attached 
to  the  notice  J  four  piles  to  be  placed  between  the  piers  on  the  right 
bank  as  also  shown  on  the  map;  the  piles  to  be  cut  off'  at  an  elevation 
of  13  feet  above  mean  low  water,  to  be  5  feet  apart  between  centers, 
well  driven  and  to  be  strongly  connected  \^ithone  another  on  the  shore 
side  by  two  lines  of  stringpieces  placed  horizontally,  the  whole  well 
braced  by  timbers  bolted  at  intervals  to  the  fender  piling  and  to  a  second 
row  of  piles  between  the  fender  pUes  and  the  bank.  Alteration  to  be 
made  and  completed  within  three  months  from  dateof  service  of  notice. 

OCCUPANCY   OF    AND   INJURY  TO   PUBLIC    WORKS    BY    COR. 

PORATIONS    AND    INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5,  1884,  and  section  4  of  the  river  and  harbor  act  approved 
August  5,  1880,  there  are  submitted  herewith  reports  of  officers  in 
charge  of  river  and  harbor  districts  of  instances  in  which  piers,  break- 
waters, or  other  works  built  by  the  United  States  in  aid  of  commerce 
or  navigation  are  used,  occupied,  or  injured  by  coiporations  or  indi- 
viduals. 

(See  Appendix  Z  Z.) 

MISCELLANEOUS. 

[Public  works  not  provided  for  iii  acts  making  appropriations  for  the  construction, 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT — WATER 
SUPPLY,  DISTRICT  OF  COLUMBIA,  ACT  MARCH  2,  1889 — INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA — 
ERECTION  OP  PISHWAYS  AT  THE   GREAT  FALLS  OP  THE  POTOMAC. 

OflBcer  in  charge,  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers. 

J.  Washington  Aqueduct. — ^Tlie  masonry  dam  at  Great  Falls  is  in  good 
condition.  Some  of  the  riprap  back  filling  that  had  been  carried  away 
by  ice  in  the  previous  fiscal  year  could  not  be  replaced  by  reason  of  the 
inadequacy  of  the  appropriation  for  preservation  and  repair  and  the 
pressure  of  more  immediately  important  work. 

The  feeder  at  the  head  of  the  conduit  at  Great  Falls  has  been  cleaned 
out  several  times  during  the  year. 

The  trunk  mains  that  lead  from  the  distributing  reservoir  and  supply 
the  distributing  system  of  mains  that  are  under  the  care  of  the  Com- 
missioners of  the  District  of  Columbia  are  in  excellent  condition.  A 
break  occurred  in  the  main  in  K  street  east,  but  it  was  not  extensive 
and  was  repaired  at  small  expense.  No  other  serious  leaks  occurred 
during  the  year.  An  extension  of  the  blow-off  in  the  48-inch  main  near 
M  street  bridge  was  extended  to  Rock  Creek  by  means  of  2()-inch  cast- 
iron  pipe  and  the  outlet  of  the  blow-off  on  the  36-inch  main  at  Foundry 
Branch  was  repaired. 

A  serious  leak  of  from  30,000  to  40,000  gallons  a  day  that  existed  for 
some  years  near  Cabin  John  Bridge  has  been  stopped,  and  the  officer 
in  charge,  taking  advantage  of  the  opportunity  presented  by  the  nec- 
essary emptying  of  the  conduit  for  making  the  repair,  made  a  thorough 
inspection  of  the  whole  length  of  the  interior  of  the  conduit  from  Great 
Falls  to  the  distributing  reservoir  on  the  1st  of  September  last.  A  full 
account  of  the  results  of  it  may  be  found  in  his  report.  As  was  to  have 
been  expected,  large  dej^osits  of  silt  and  sediment,  the  accumulations  of 
nearly  thirty  years,  and  estimated  at  more  than  15,000  cubu:,  ;]^\v\!^ 
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were  found  in  the  conduit.  The  masonry  of  the  conduit  was  generally 
found  to  be  in  excellent  condition,  but  there  are  several  cracks  in  the 
conduit  arch.  As  a  general  rule  these  were  found  where  the  conduit 
was  built  on  high  embankments  at  the  culverts  and  where  settlement 
doubtless  took  place  soon  after  the  conduit  was  constructed.  None  of 
the  cracks  leak  except  one  at  culvert  No.  26,  and  from  none  of  them  is 
any  present  danger  to  the  conduit  to  be  apprehended.  They  will  be 
repaired  as  soon  as  the  conduit  can  be  cleaned  out  and  money  can  be 
had  for  the  purpose.  Considerable  progress  has  been  made  in  the  re- 
moval of  the  deposits,  but  as  the  work  which  must  be  done  while  the 
water  is  cut  off  at  Great  Falls  and  the  conduit  is  emptied  is  done  mainly 
at  night,  it  is  expensive  and  tedious. 

The  annual  appropriations  for  the  maintenance  and  repair  of  the 
aqueduct,  and  the  reservoirs,  mains,  roads,  etc.,  connected  with  it,  are 
so  small  that  the.  work  of  removing  the  deposits  can  not  be  done  with- 
out neglect  of  other  necessary  work,  and,  even  with  this  neglect,  to  fin- 
ish the  work  by  means  of  these  appropriations  would  require  many 
years.  A  special  estimate  of  $14,000,  which  would  enable  the  entire 
conduit  to  be  cleaned  out  in  one  year,  is  included  in  the  estimates  for 
the  next  fiscal  year. 

Several  times  during  the  year,  when  the  water  on  the  dam  at  Oreat 
Falls  was  low,  and  also  during  the  times  the  water  from  Oreat  FaJls 
was  cut  off  to  enable  the  work  of  cleaning  out  the  conduit  to  be  carried 
on,  it  was  found  necessary  to  reenforce  the  distributing  reservoir  by  the 
water  of  the  receiving  reservoir  and  the  three  streams  that  flow  into  it. 

The  surveys  and  marking  by  monuments  of  the  boundaries  of  the 
aqueduct  lands,  both  in  the  District  of  Columbia  and  in  Maryland,  have 
been  continued. 

The  conduit  manholes,  66  in  number,  mainly  under  the  Conduit  ready 
were  uncovered  and  their  distances  from  reference  stones  along  the 
road  were  measured  for  future  use  when  the  manholes  are  open^  for 
cleaning  out  accumulation  of  deposits  or  for  repairs.  It  was  found  that 
several  of  the  casings  of  the  manholes  should  be  raised.  Nine  of  the 
reference  stones  that  were  missing  have  been  replaced  by  new  ones. 

The  work  of  erecting  strong  guard  fences  at  the  high  embankments 
on  the  Conduit  road  was  continued;  3,200  feet  of  these  fences  was  built 
in  the  fiscal  year,  making  7,464  feet,  or  about  1^  miles,  in  all. 

Improvements  were  made  in  the  approaches  to  wasteweirs  Nos.  1 
and  2  and  in  the  means  of  controlling  the  water  at  wasteweir  No.  3. 
New  frames  for  the  two  waste  gates  set  in  the  wall  under  the  weir  were 
built  and  a  leak  that  has  existed  at  wasteweir  No.  1  for  several  years 
was  stopped. 

Eepairs  were  made  to  the  pavement  of  the  Conduit  road,  which  was 
made  for  the  protection  of  the  conduit  under  the  road,  at  many  places, 
but  the  appropriation  for  preservation  and  repair  is  not  sufficient  to 
keep  the  entire  pavfement  in  as  thorough  repair  as  is  desired.  The 
ofiicer  in  charge  suggests  that  this  beautiful  drive,  which  is,  the  msyor 
part  of  it,  beyond  the  District  line,  is  worthy  of  a  special  appropria- 
tion for  its  improvement  and  adornment  by  sodding  of  the  slopes,  plant- 
ing of  trees,  etc.,  but  as  this  work  is  not  strictly  necessary  for  the  pur- 
poses of  the  aqueduct,  he  does  not  include  it  among  his  annual  esti- 
mates. 

The  bridges  are  in  good  condition  with  the  exception  of  the  bridge 

over  the  spillway  from  the  receiving  reservoir,  and  the  floors  of  Gnf- 

fith  Park  and  Cabin  John  bridges.    A  new  bridge  of  masonry  is  re- 

quired  io  replace  the  old  wooden  bridge  at  the  former  place,  and  Grif- 

£tb  Park  and  Oabin  Johnbridgea  ^kould  be  paved  with  granite  blocks. 
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The  officer  in  charge  renews  his  request  for  an  appropriation  for  the 
additional  works  required  for  restoring  to  use  the  receiving  reservoir 
for  the  double  purpose  of  improving  the  quality  of  our  Potomac  water 
by  relieving  it  of  the  muddiness  that  it  has  in  winter  and  spring,  and 
of  regaining  the  capacity  for  the  storage  of  Potomac  water  that  was 
lost  when  this  important  reservoir,  which  has  a  capacity  of  about 
176,000,000  gallons,' was  thrown  out  of  service  by  reason  of  the  pollu- 
tion by  some  small  streams  that  lead  into  it;  for  the  farther  improve- 
ment of  the  quality  of  the  Potomac  water  by  lowering  the  height  of  the 
cross  dam  at  the  distributing  reservoir;  for  the  protection  of  the  inlet 
to  the  aqueduct  at  Great  Falls;  for  extending  an  important  waste- 
weir,  which  is  liable  to  be  obstructed  by  the  private  owners  of  adjacent 
lajid;  for  cleaning  out  the  distributing  reservoir,  and  for  the  purchase 
or  condemnation  of  a  site  ibr  a  storage  yard  for  supplies  for  use  in  case 
of  breaks  in  mains. 

He  also  caUs  attention  to  the  necessity  of  widening  and  deepening 
the  spillway  firom  the  receiving  reservoir;  of  rebuilding  the  bridge  over 
this  spillway;  of  repaving  Griffith  Park  and  Cabin  John  bridges;  of  a 
storehouse  at  Great  Falls;  of  protecting  the  conduit  at  waste  weir  No. 
1 ;  of  inserting  air  valves  and  blow-off  valves  in  the  old  mains,  and  of 
completing  the  removal  of  the  accumulation  of  deposits  from  the  con- 
duit as  soon  as  money  can  be  obtained  for  the  purpose. 

These  objects  and  the  desired  general  provision  of  law  relating  to 
appropriations  for  the  Washington  Aqueduct,  as  well  as  the  small  in- 
crease asked  for  in  the  general  appropriation  for  preservation  and  re- 
pair of  the  aqueduct  and  its  accessory  works,  are  of  great  importance, 
and  the  renewal  of  the  recommendations  of  the  officer  in  charge  in 
resi>ect  of  them  is  concurred  in. 

July  1, 1891,  balance  Tinexpended $23,944.26 

June  ^,  ISS^i  amoTint  expended  daring  fiscal  year 21,705.74 

July  1, 1892,  balance  nnexpended 2,238.51 

July  1, 1892,  outstanding  liabmtiee 2,238.51 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
ao,  1894,  are  as  follows : 

For  improving  the  receiying  reservoir  by  the  works  required  for  cutting 
off  the  drainage  into  it  of  poUut«d  water  and  sewerage  from  the  sur- 
rounding  country  for  the  purchase  or  condemnation  of  the  smaU 
amount  of  land  required  for  the  purpose,  and  for  the  excavation  neces- 
sary at  the  head  oi  the  reservoir $160,000 

For  improving  the  receiving  reservoir  by  deepening  its  margins  and  pro- 
tecting them  by  slope  walls 140, 026 

For  lowering  the  height  of  the  cross  dam  at  the  distributing  reservoir. ..  12, 500 

For  protectuig  the  inlet  to  the  aqueduct  at  Qreat  FaUs 5, 000 

For  extending  the  outlet  of  wasteweir  No.  3 2,500 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 10, 000 

For  cleaning  out  the  distributing  reservoir 13, 825 

For  widening  and  deepening  the  spiUwav  at  the  receiving  reservoir 2, 000 

For  repaving  Griffith  Park  and  Cabin  John  bridges 5,000 

For  storehouse  at  Great  FaUs 1,600 

For  protecting  the  conduit  at  wasteweir  No.  1,  near  Great  Falls 5, 000 

For  inserting  air  valves  and  blow-off  valves  in  the  36-inch  and  30-inch 

mains 6,250 

For  removing  the  accumulation  of  deposits  in  the  conduit 14, 000 

For  rebuilding  the  bridge  over  the  spillway  at  the  receiving  reservoir.. .  18, 000 
For  maintenance  and  repairs  of  the  aqueduct,  the  reservoirs,  mains, 

roads,  etc.,  connected  therewith 21,000 

Total 407.200 

(See  Appendix  AAA  1.) 
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2,  Water  supply^  District  of  Columhia;  the  484nch  main, — ^The  work 
of  laying  the  48-iuch  main,  for  which  $575,000  was  appropriated  by  the 
act  of  March  2,  1889,  the  laying  of  the  30-inch  mains  in  East  Capitol 
street  and  in  Kew  Jersey  avenue  [Northwest,  and  the  24-inch  mains  in 
Eleventh  street  Northwest,  in  K  street  Northeast,  and  in  Eighteenth 
street  Northwest,  which  were  done  by  means  of  the  same  appropria- 
tionu  had  been  completed  at  the  close  of  the  last  fiscal  year. 

Tne  remainder  of  the  appropriation,  amounting  to  $10,669.91.  remain- 
ing in  the  hands  of  the  officer  in  charge,  was  turned  into  the  Treasury 
on  the  9tJi  of  September,  1891. 

July  1, 1891,  balance  nnezpended $10,868.58 

Jtme  30, 1892,  amount  expended  dormg  fiscal  year 196.67 

Jnly  1, 1892,  balance  nnezpended 10,669.91 

Jnly  1, 1892,  ontetanding  UabiUties 81.40 

Jnly  1, 1892,  balance  available 10,588.51 

As  far  as  can  be  foreseen  the  available  remainder  of  the  appropria- 
tion will  not  be  required  for  future  expenditure. 

(Bee  Appendix  A  A  A  2.) 

3*  Increasing  the  water  supply  of  "Washington^  District  of  Columbia, — 
This  work  was  commenced  under  an  appropriation  made  in  the  act  of 
Congress  approved  July  16, 1882. 

AU  oi)erations  on  this  project  are  suspended,  and  no  work  has  been 
done  under  it  during  the  year. 

The  work  of  replacing  the  decayed  timber  linings  of  the  upper  i)or- 
tions  of  the  tunnel  shafts,  which  was  in  operation  at  the  close  of  the  last 
fiscal  year^  was  continued,  and  completed  early  in  the  year.  The  work 
consisted  in  making  an  entiiely  new  lining  of  the  best  quality  of  Georgia 
pine,  extending  either  from  the  surface  of  the  royk,  as  at  Foundry 
Branch  shafb  (which  was  completed  in  the  previous  .fisc^  year)  and 
Ghamplain  avenue  shaft,  or  firom  the  top  of  the  brick  lining  that  had 
been  carried  at  the  Howard  University  shaft  to  within  about  20  feet  of 
the  surface  of  the  ground. 

At  Foundry  Branch  shafb  the  new  lining  was  of  3-inch  plank  set  be- 
hind horizontal  frames  of  10-inch  by  12-inch  timbers  2  feet  apart.  At 
Champlain  avenue  and  Howard  University  shafts  the  lining  was  built 
solid  of  10-inch  by  12-inch  timbers. 

The  interior  stone  lining,  "  pitching."  of  the  new  reservoir  near  How- 
ard University  having  been  considerably  injured  by  drainage  water 
from  ground  around  the  reservoir,  which  found  its  way  to  the  bottom 
of  the  reservoir  under  the  stone  and  undermined  it,  it  was  found  nec- 
essary to  cut  off  these  streanis,  and  several  small  retaining  walls  were 
built  to  prevent  further  damage.  About  716  square  yards  of  the  stone 
lining  of  the  reservoir,  which  had  sunk  from  the  washing  out  of  the  sand 
under  it,  was  repairea.  A  guard  strainer,  6  feet  square,  composed  of 
2  inch  Georgia  pine  plank,  was  built  around  the  inlet  mouth  of  the  12- 
inch  drain  under  the  dam  to  prevent  a  possible  disastrous  obstruction 
of  this  drain.  A  masonry  wing  wall  was  built  on  each  side  of  tl^fimouth 
of  the  great  sewer  which  passes  around  this  reservoir  for  the  protection 
of  the  mouth,  and  the  earth  which  had  been  washed  away  refilled  back 
of  the  wall  and  over  the  sewer. 

A  watchman  has  been  employed  during  the  year  at  the  new  reser- 
voir. His  duties  have  included  the  guarding  of  the  stone  at  the  months 
of  all  of  the  shafts  except  the  one  at  Foundry  Branch,  whi<^  is  under 
the  care  of  the  watchman  at  the  distributing  reservoir. 


WATEB  SUPPLY,   DISTRICT  OP  COLUMBIA.  417 

July  1, 1891,  balance  anexpended  on  all  itemB  of  appropriation $433^  792. 47 

June  30, 18SK2,  amount  expended  daring  fiscal  year 8, 466. 94 

Jnly  L 1892,  balance  anexpended 430,825.53 

Joly  1, 1892,  ontBtanding  HabUitieB 146.08 

Joly  1, 1892, balance  available 430,179.45 

^o  estimate  for  farther  appropriation  is  sabmitted* 
(See  Appendix  A  A  A  3.) 

4.  Erection  offishwa/y^  at  Great  Falls. — ^At  the  commencement  of  the 
fiscal  year  operations  were  in  progress  under  the  contract  entered  into 
June  9,  1891,  with  Isaac  H.  Hathaway,  of  Philadelphia,  Pa.,  for  the 
construction  of  fishways  at  Great  Falls,  the  plans  and  specifications 
for  which  had  been  prepared  by  the  Gommissioner  of  Msh  and  Fish- 
eries, as  contemplated  by  the  act  making  appropriations  for  the  same. 

By  direction  of  the  Secretary  of  War,  the  engineer  officer  in  charge 
is  held  resx>onsibIe  only  for  the  proper  protection  of  the  aqueduct  dam 
at  Great  Falls  and  for  the  disbursement  of  the  funds  appropriated. 

The  Gommissioner  of  Fish  and  Fisheries  having  discovered  that  his 
plans  for  section  6  of  the  fishways  were  not  adapted  to  the  site  of  the 
worl^  new  plans  and  specifications  were  prepared  by  him  for  this  sec- 
tion, and  on  tiie  10th  of  September  a  supplemental  contract  was  entered 
into  with  the  contractor  for  the  work  under  the  new  plans  for  section  6. 

By  the  terms  of  the  contract  the  work  was  to  have  been  completed 
before  December  12, 1891 ;  but  the  contractor,  finding  that  this  would  be 
impracticable,  asked  for  an  extension  of  time  to  July  1, 1892,  and  this 
was  granted  him;  the  additional  expense  to  the  United  States  by 
reason  of  such  extension  being  deducted  on  final  settlem^it,  as  provided 
for  in  the  contract. 

By  reason  of  the  uncertainties  as  to  the  amounts  of  excavation,  con- 
crete, and  riprap  work  that  would  be  found  to  be  required  to  completely 
finish  sections  4,  5,  and  6  of  the  fishways,  and  of  a  doubt  whether  all 
of  this  work  and  the  superstructure  of  section  4  could  be  completed, 
as  was  greatly  to  be  desired,  before  the  next  spring  fireshets,  with  the 
appropriation  available  for  the  fishways,  after  paying  the  contractor 
t^e  amount  then  due  him  (the  contract  provided  that  the  excavation, 
the  concrete,  and  the  riprap  were  to  be  done  at  rates  x>er  cubic  yard),  it 
was  deemed  advisable  to  enter  into  a  supplemental  contract  with  the 
contractor  to  completely  finish  section  4,  and  to  finish  aU  the  work 
remaining  to  be  done  on  sections  5  and  6  at  a  lump  sum  which  was 
within  the  amount  of  the  appropriation  remaining  available.  This 
agreement  was  entered  into  on  the  22d  of  December,  1891. 

There  remain  to  be  done  sections  1, 2,  and  3  to  complete  the  fishways, 
for  which  the  Gommissioner  will  prepare  modified  plans,  and  for  which 
$15,000  was  included  in  the  estimates  submitted  in  my  last  annual 
report. 

July  1, 1891,  balance  anexpended $29,874.18 

June  30, 1893,  amonnt  expended  dniini;  fiBcsd  year 29,826.29 


Jnlyl,  1892,  balance  nnexpended 47.89 

July  1, 1892,  outstanding  liabilities 2.93 


Jnly  1, 1892,  balance  available •• ••••  44.96 

(See  Appendix  AAA  4.) 
BUG  92 ^27 
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DCPBOYEHENT  AND  OABE  OF  PTTBLIO  BUILDmaS  Ain>  aBOUiniB, 
AND  OABE  AJXD  DCAINTENAI70E  OF  THE  WASHINGTON  MONUMENT, 
IN  THE  DISTBIOT  OF  COLUMBIA. 

Officer  in  charge,  OoL  O.  H.  Ernst,  m%jor^  Oorps  of  Engineers. 

The  yarions  improved  parks  and  reservations  have  received  the  care 
and  attention  required  to  maintain  them  in  good  condition. 

The  Washington  Monument  received  necessary  attention.  A  new 
set  of  cables  for  the  elevator  was  placed,  and  the  improvement  of  titie 
snrronnding  grounds  was  completed  as  far  as  available  funds  would 
permit. 

Additional  buildings  were  erected  in  the  nursery  grounds.  About 
486,000  plants  were  propagated  in  the  greenhouses  during  the  year, 
nearly  all  of  which  were  set  out  in  the  public  grounds  in  May  and  June. 

In  the  Smithsonian  grounds  and  JucUciary  Square  additional  asphalt 
road  pavement  and  footwalks  were  constructed.  In  Lafayette  Square 
additionsd  asphalt  footwalk  was  laid. 

A  granite  curbing  was  placed  around  Lafftyette  Square.  A  grano- 
lithic pavement  was  laid  upon  the  sidewalk  on  Pennsylvania  avenue  in 
front  of  the  Executive  Mansion  grounds. 

McPherson  Square  was  entirely  remodeled. 

Beservation  No.  34,  on  the  north  side  of  Pennsylvania  avenue  be- 
tween Seventh  and  Eighth  streets  west,  was  also  remodeled. 

Beservation  "So.  20,  at  the  intersection  of  Pennsylvania  avenue, 
Twenty-eighth  and  M  streets  northwest,  was  improved. 

The  circle  at  the  intersection  of  Massachusetts  and  Kew  Jersey 
avenues  and  First  and  G  streets  northwest  was  inclosed  with  an  iron 
post-and-chain  fence,  and  some  trees  were  planted. 

Eight  hundred  and  forty-three  feet  of  additional  water  pipe  was  laid 
in  different  parts  of  the  public  grounds  during  the  year. 

In  the  Executive  Mansion  some  floors  of  Portland  cement  were  laid 
in  the  basement,  extensive  improvements  were  made  in  the  laundry  and 
the  bath-rooms,  some  of  the  apartments  were  redecorated,  new  carpets 
and  window  draperies  purchased,  some  of  the  furniture  renovated,  and 
the  work  of  introducing  electric  lights  completed.  The  stone  bsJus- 
trade  above  the  cornice  on  the  east  end  of  the  Mansion  and  a  portion  of 
the  east  porch  were  considerably  damaged  by  a  severe  storm  in  Novem- 
ber. Necessary  repairs  were  made  to  the  greenhouses  connected  with 
the  Mansion. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge, 
and  to  his  estunates  for  the  coming  fiscal  year,  as  follows: 

For  improyement  and  care  of  public  bnildings  and  gionnds $184, 022 

For  compensation  of  persons  employed  on  public  bmldinss  and  j^nnds.         S&,  G80 
For  replacing  the  oTcrhead  system  of  telegraph  wires  wiui  duplicate  rix- 

conductor  underground  caole,  and  for  care  and  repair  of  existing  lines .  92, 500 
For  contingent  and  incidental  expenses  of  i>ublic  buildinffs  and  grounds.  600 

For  care  of  Washington  Monument  and  maintenance  of  eleyator : 

Salaries  of  emp&y^ $9,060 

Fuel,  lights  contingencies,  eto •••... 8^600 

u^eeo 


(See  Appendix  B  B  B.) 
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PBINTINQ  AND  DISTBIBUTION  OF  CHABTS  OF  THE  NOBTHEBN  AND 
NOBTHWESTEBN  LAKES,  AND  SUBYETS  MADE  FOB  THE  PUBPOSB 
OF  KEEPING  THESE  OHABTS  X7P  TO  DATE. 

Under  the  sapervision  of  this  office  additions  have  been  made  to  the 
engraved  copper  plates  of  charts  of— 

Lake  SnperioT,  Nob.  1, 2,  and  3; 

Biver  Ste.  Marie,  Nob.  1  and  2; 

Straits  of  Mackinac ; 

North  end  of  Lake  Michigan; 

South  end  of  Lake  Michigan ; 

Beayer  Island  group.  Lake  Michigan; 

North  end  of  Green  Bay; 

South  end  oi  Green  Bay; 

Lake  Michigan  coast  chart  Nob.  2.  3.  5,  6^  7,  8,  and  9; 

Grand  and  Little  Traverse  bays.  Lake  Michigan; 

Lake  Huron; 

Saginaw  Bay; 

Detroit  Biver; 

Lake  Erie; 

Lake  Erie  coast  chart  Nos.  2,  3.  4t,  and  6; 

Lake  Ontario  coast  chart  Nob.  2  and  5; 

St.  Lawrence  Biver,  No.  4; 

St.  Lawrence  Biver,  No.  5. 

Gorrections  and  additions  to  qnite  a  number  of  other  plates  have 
been  ordered,  and  work  thereon  is  progressing. 

During  the  year  5,801  charts  were  distributed  under  the  supervision 
of  CJoL  O.  M.  Poe,  Corps  of  Engineers,  at  Detroit,  Mich.;  of  these 
5,113  were  sold  at  20  cents  each,  and  19  at  10  cents  each,  and  the 
amount  of  $1,024.50  turned  into  the  Treasury.  In  addition.  19  charts 
at  20  cents  each  were  sold  at  this  office,  and  the  sum  of  $3.80  was  de- 
I>osited  in  the  Treasury.  The  total  amount  received  for  the  sale  of 
charts  was,  therefore,  $1,028.30.  The  total  appropriation  for  printing 
and  distributing  these  charts  was  only  $2,000. 

Were  it  not  for  the  fact  that  the  distribution  is  made  from  an  office 
already  organized  for  river  and  harbor  work,  the  necessary  supply  of 
charts  could  not  be  printed  and  distributed  with  so  small  an  appropria- 
tion. 

During  the  fiscal  year  surveys  were  made  as  follows: 

8t,  Marys  Biver  from  White  Fish  BoAf  to  Detour  Light-House. — ^A  proj- 
ect for  tMs  survey  having  been  submitted  at  an  estimated  cost  of 
$64,080,  orders  were  given  directing  Gol.  Poe  to  expend  the  available 
balance  of  the  appropriation  in  commencing  the  work.  Active  opera- 
tions were  begun  May  22, 1892.  By  the  close  of  the  fiscal  year  a  base 
line  had  been  measured,  tibetriaugulation  was  planned  starting  from  the 
base  line  through  six  stations,  and  angles  at  four  of  these  stations  were 
satisfactorily  measured;  observations  were  made  for  primary  azimuth; 
a  line  of  precise  levels  was  run  from  St.  Marys  Falls  Canal  lock  to  Bay 
Mills  on  the  Lake  Sux>erior  level;  a  water  gauge  was  established  at 
this  latter  point,  and  observations  taken  to  determine  the  fall  in  the 
water  surface  above  the  canal;  hydrographic  work  was  begun  in  the 
vicinily  of  Bailors  Encampment,  and  considerable  progress  was  made. 
Every  possible  use  has  been  made  of  all  former  work  done  in  this  lo- 
cality, at  the  time  the  river  was  originally  surveyed  and  charted,  and 
also  at  the  time  of  the  river  improvement  survey  of  1879;  the  records 
of  both  surveys  are  in  the  hands  of  the  Engineer  Department,  and  all 
duplication  of  Government  work  is  thus  avoided.  A  number  of  instru- 
ments formerly  used  by  the  survey  were  put  in  good  condition  and 
shipped  to  the  locality,  and  everything  is  now  in  readiness  to  push  th^ 
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work  to  completion  and  issae  new  charts  of  the  river  as  quickly  as 
possible. 

Shoals  offPeUe  Spit  LightSousej  wnd  Littles  Painty  Lake  Erie. — Im- 
formation  with  regard  to  dangerous  shoals  in  these  localities  having 
been  received,  estimates  for  their  survey  were  made,  amounting  to 
91,000  and  $610  respectively.  Allotments  of  these  amounts  having 
been  made  from  the  appropriation,  Ool.  Poe  was  directed  to  proceed 
with  the  work.  Active  operations  were  prevented  by  unfavorable 
weather  until  May  20, 1892,  when  a  lake  survey  party  left  Detroit  for 
the  localities  of  the  shoals.  This  party  remained  in  the  field  until  the 
close  of  the  fiscal  year,  being  very  much  delayed  by  heavy  weather. 
Their  work  was  entirely  completed,  however,  a  new  and  very  danger- 
ous shoaJ  having  been  located  off  Point  Pel^e,  Ontario,  and  less  water 
being  found  on  the  shoal  off  Littles  Point  than  had  previously  been  dis- 
covered. 

(See  Appendix  0  G  G  1.) 

Waverly  ShoalyLaJce  Erie, — The  survey  of  this  shoal  was  made  in  the 
latter  part  of  September,  1891.  For  details  see  report  of  M%j.  Amos 
Stickney,  Corps  of  Engineers,  dated  January  16, 1892. 

(See  Appendix  G  G  G  2.) 

Shoals  in  the  St.  Lawrence  River. — Surveys  of  reported  shoal  places 
in  the  St.  Lawrence  Eiver,  made  under  the  direction  of  Maj.  M.  B. 
Adams,  Gorps  of  Engineers,  have  developed  six  shoals,  two  east  of  the 
northern  end  of  Grenadier  Island,  two  below  Crossover  Light-House, 
one  S.  by  W.  J  W.  of  Coles  Ferry  Light-House,  and  one  SSE.  J  E.  of 
the  same  point. 

The  bottom  of  the  St.  Lawrence  Eiver  is  very  irregular,  and  obstruc- 
tions are  apt  to  remain  undiscovered  even  though  numerous  soundings 
have  been  made.  Considering  the  great  and  growing  importance  of 
the  commerce,  it  would  be  well  to  thoroughly  sweep  the  navigable 
channels  to  give  assurance  of  the. nonexistence  of  undiscovered  ob- 
structions within  a  depth  of  20  feet  below  the  surface.  This  work 
must  be  left  to  the  future  when  suf&cient  fiinds  become  available. 

(See  Appendix  C  G  C  3.) 

Discharges  of  Niagara  River. — ^Measurements  of  discharges  have  been 
made  and  the  results  will  be  published  after  the  observations  have  been 
reduced. 

Resurvey  of  the  lake  front  at  Chicago. — ^A  resurvey  of  this  front  was 
ordered  so  as  to  show  the  changes  wrought  in  the  hydrography  since 
the  former  survey  and  to  show  in  greater  detail  the  conformation  of 
the  ree&  and  shoals  along  the  city  firont  and  landings.  The  immedi- 
ate reason  for  the  survey  was  that  all  obstructions  and  dangers  could 
be  buoyed  and  marked  for  the  safety  of  the  great  numbers  of  passengers 
who,  it  is  to  be  supposed,  will  visit  the  grounds  of  the  World's  Colum- 
bian Exposition  in  1893,  by  means  of  steamers,  eto.,  firom  the  various 
landings  along  the  city  front.  The  survey  and  the  plotting  of  the  notes 
are  progressing  under  the  supervision  of  Capt.  W.  L.  Marshall,  Gorps 
of  Engineers. 

(See  Appendix  G  0  G  4.) 

Survey  of  Black  Creek  Shoal^  Lake  Ontario.— This  survev  was  made 
in  October  last,  and  the  details  are  given  in  the  rex>ort  of  GapL  Dan 
G.  Eangman,  Corps  of  Engineers,  dated  October  28, 1891. 

(See  Appendix  0  0  0  6.) 
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An  effort  has  been  made  to  keep  all  the  charts  ap  to  date.  A  num- 
ber have  been  corrected,  and  in  some  cases  where  certain  special  exam- 
inations have  been  required,  the  only  practicable  way  to  make  them 
has  been  in  connection  with  river  and  harbor  improvements  in  the 
immediate  vicinity.  This  very  important  work  has  been  seriously  im- 
peded by  lack  of  funds. 

As  soon  as  the  funds  available  will  permit  it  is  proposed  to  prepare 
and  publish  general  charts  of  lakes  Superior  and  Michigan,  each  on 
one  sheet,  there  being  a  great  demand  for  these  charts  at  present;  also 
to  prepare  and  publish  coast  charts  of  lakes  Huron  and  Superior  in 
order  to  complete  the  set  of  charts  of  the  lakes. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  carried 
out  if  the  charts  ^e  to  be  rendered  of  the  greatest  service  to  navigators. 
The  work  already  done,  particularly  the  location  of  the  dangerous 
shoals  in  Lake  Ene,  has  folly  demonstrated  the  necessity  which  exists 
for  work  of  this  character.  The  lake  marine  is  of  too  great  importance 
to  the  country  at  large  for  any  effort  looking  towards  its  safety  to  be 
spared.  When  the  Government  sells  charts  to  navigators  these  charts 
should  embody  the  latest  and  most  accurate  information  concerning  the 
localities  to  which  they  refer,  and  everything  should  be  done  to  render 
navigation  safe  and  certain. 

The  low  water  of  recent  years  combined  with  the  great  increase  in 
size  and  number  of  vessels  has  resulted  in  the  larger  and  more  expensive 
vessels  discovering  dangers  previously  unknown,  and  discovering  them 
by  the  costly  process  of  striking  them.  All  dangers  so  discovered 
should  at  once  be  surveyed  and  located  upon  the  charts  in  order  to 
prevent  i^e  repetition  of  similar  accidents  at  the  same  point.  Locahties 
deemed  perfectly  safe  for  navigation  when  smaller  vessels  were  used 
are  now  regarded  with  suspicion  by  the  larger  vessels,  and  it  is  essen- 
tial that  certain  special  areas  should  be  reexamined. 

St.  Marys  Biver  is  one  of  the  locahties  on  the  lakes  where  new  sur- 
veys are  essential  in  order  that  the  charts  may  be  rendered  of  the 
greatest  service;  the  surveys  ux>on  which  the  present  charts  are  based 
were  made  between  1853  and  1857,  and  since  that  time  the  region  tribu- 
tary to  the  river  has  undergone  an  enormous  devdopment.  More  than 
9,000,000  tons  of  freight  now  pass  through  the  river  annually,  and  ex- 
tensive works  of  improvement  have  been  completed  and  are  in  progress. 
Since  the  original  surveys  were  made  the  draft  of  vessels  has  increased 
from  9^  and  12  feet  to  16  feet  and  will  shortly  be  increased  to  20  feet. 
The  river  is  a  difficult  one  to  navigate  with  the  large  vessels  of  the 
present  time,  and  new  charts  are  absolutely  essential.  The  records  of 
the  former  survey  and  of  the  river  improvement  will  prevent  all  dupli- 
cation of  work,  and  will  permit  the  survey  to  be  pushed  to  completion 
as  quickly  as  possible. 

The  organized  districts  in  connection  with  river  and  harbor  work 
now  established  at  the  chief  cities  on  the  lakes  will  greatly  facilitate 
keeping  all  of  the  charts  up  to  date,  and  will  insure  the  maximum  re- 
sults with  the  minimum  cost. 

In  view  of  the  great  importance  of  this  work  to  the  lake  marine  an 
appropriation  of  $50,000  for  surveys  and  other  expenses  connected 
with  correcting  and  extending  the  charts  of  the  northern  and  north- 
western lakes  is  most  earnestly  recommended,  as  the  conditions  now 
existing  are  urgent  and  require  that  this  amount  should  be  available 
at  the  earliest  possible  moment,  and  an  appropriation  of  $3,000  is 
recommended  for  the  printing  and  distribution  of  the  chartCL 

(See  Appendix  0  Q  C  L) 


422         REPORT   OF  THE   CHIEF  OF  ENOINEEBS,  U.  8.  ABHT. 

• 

Annual  water  levels  of  the  northern  and  norfhwestem  lakes. — ^Tables 
and  diagramB  Bhowing  the  monthly  means  of  water  levels  from  July  1, 
1887,  to  June  30, 1892,  at  Charlotte,  Lake  Ontario;  and  Oswego  (from 
June  30,  1890),  Erie,  and  Cleveland,  Lake  Erie;  Milwaukee,  Lake 
Michigan;  Escanaba,  Green  Bay;  Band  Beach,  Lake  Hnron;  Mar- 
quette, Lake  Superior;  and  Sault  Ste.  Marie,  being  in  continuation  of 
those  published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1887,  will  be  found  in  Appendix  C  C  0  6. 

OONSTBUOTION  AND  IMPROVEMENT  OF  BOADS  AND  BBIDGES  IN  YEL- 
LOWSTONE NATIONAL  PABK. 

Ofiftcer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Engineers,  with 
Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

The  construction  of  roads  and  bridges  in  the  Yellowstone  National 
Park  was  commenced  in  a  systematic  manner  in  1883,  when  the  direc- 
tion of  the  work  was  placed  in  the  hands  of  an  officer  of  the  Corps  of 
Engineers.  A  number  of  small  appropriations  had  been  expended  in 
the  endeavor  to  make  it  possible  to  reach  the  main  objects  of  interest; 
access  was  rendered  possible,  but  only  after  a  tiresome  trip  attended 
with  considerable  danger.  Since  1883  the  work  has  remained  in  the 
charge  of  the  Engineer  Department. 

At  the  outset  the  engineers  adopted  a  project  which  has  since  been 
followed.  It  embraces  a  belt-line  road,  commencing  at  Gardiner,  on 
the  north  boundary  line  of  the  park ;  thence  to  Mammoth  Hot  Springs; 
thence  to  Upper  Geyser  Basin  via  Norris  Geyser  and  Lower  Geyser 
basins;  thence  to  the  outlet  of  Yellowstone  Lake  via  Shoshone  LaJne 
and  the  west  arm  of  Yellowstone  Lake,  crossing  the  Continental  Divide 
of  the  Bocky  Mountains  twice;  thence  to  Yancey  via  the  Falls  and 
Grand  Canyon  of  the  Yellowstone  Biver;  thence  to  Mammoth  Hot 
Springs,  completing  a  circuit  of  about  145  miles.  There  are  also  in- 
cluded in  the  project  a  road  from  the  west  boundary  line  of  the  park  to 
intersect  the  road  along  the  Yellowstone  Biver  between  the  lake  outlet 
and  the  faUs,  via  Lower  Geyser  Basin;  a  road  firom  l^orris  Geyser  Ba- 
sin to  the  falls  of  the  Yellowstone;  a  road  from  Yancey  to  the  east  line 
of  the  park,  and  short  branch  roads  to  points  of  interest,  comprising  in 
all  about  225  miles  of  new  roads  with  necessary  bridges  and  culv^ts. 
Estimated  costs  as  revised  in  1889,  $444,779.42. 

The  act  of  Congress  approved  March  3, 1891,  changed  the  project  of 
the  part  of  the  bSt  line  between  Lower  Geyser  Basin  and  Yellowstone 
Lake  by  requiring  the  road  to  be  built  ^^  by  the  shortest  practicable 
route"  from  Fountain  Geyser  to  the  thumb  of  Yellowstone  Lake.  This 
change  did  not  materially  affect  the  cost. 

At  the  beginning  of  the  year  62.85  miles  of  new  roads  had  been  con- 
structed, wMch,  in  connection  with  parts  of  old  roads  kept  in  condition, 
enabled  tourists  to  visit  Mammoth  Hot  Springs,  Norris  Geyser  Basin, 
Lower  Geyser  Basin,  and  Upper  Geyser  Basin,  and  the  FaUs  and  upx)er 
end  of  the  Grand  Canyon  of  ^e  Yellowstone  Biver.  A  commencement 
by  contract  work  had  been  made  toward  opening  up  the  Shoshone  and 
Yellowstone  lakes  regions  to  travelers. 

Total  amount  expended  upon  the  project  since  commencement  of  work 
in  1883,  to  June  30, 1891,  including  outstanding  liabilities,  (259,779.42. 

Contracts  had  been  entered  into  May  16, 1891,  with  Wyatt  &  Soott, 

for  7.5  miles,  and  WilUam  Z.  Partello  for  20.3  miles,  «.  e.,  from  the 

thumb  of  Yellowstone  Lake  to  the  Grand  Canyon  via  the  lake  outlet. 

Messrs.  Wjatt  &  Scott  prosecuted  their  contract  to  completion.    Mr. 
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Partello  £EdIed  to  enter  upon  his  contract,  but  the  officer  in  charge  had 
anticii>ated  such  action  and  was  prepared  to  cany  on  the  work  by  day's 
labor,  which  he  did. 

In  addition,  the  construction  of  the  road  from  Fountain  Geyser  to 
the  thumb  of  Yellowstone  Lake,  '^  by  the  shortest  practicable  route,^ 
was  carried  on  by  day's  labor.  By  the  close  of  the  season  of  1891  aJl 
of  the  above  roads  were  completed,  except  two  short  sections  which 
were  opened  sufficiently  for  travel,  thus  opening  to  tourists  the  last  63 
miles  of  that  part  of  the  belt  line  commencing  at  Norris  Geyser  Basin; 
thence  to  Upper  Geyser  Basin  via  Lower  Geyser  Basin;  thence  to  the 
thumb  of  Yellowstone  Lake,  "by  the  shortest  practicable  route:'' 
thence  to  the  Grand  Canyon  via  Yellowstone  Lake  outlet;  thence  to 
Norris  Geyser  Basin. 

The  estimates  of  "  amount  required  for  existing  projects,"  which  are 
annually  submitted,  only  apply  to  the  construction  of  new  roads.  They 
do  not  cover  current  repairs  and  maintenance.  It  is  proi>osed  to  apply 
the  sum  of  $150,000  asked  for  towards  graveling  weak  places  in  com- 
pleted roads;  graveling  new  roads;  completing  road  between  Grand 
Canyon,  Yancey,  and  Mammoth  Hot  Springs;  repairs  and  maintenance 
of  completed  roads  and  old  wagon  trails. 

Amount  expended  during  fiscal  year  ending  June  30, 1892,  including 
outstanding  liabilities,  $75,000. 

July  1, 1S91.  balance  unexpended $182,980.73 

June  ZO,  1892;  amonnt  expended  dnring  flscal  year 182, 885. 81 

Jnly  1. 1892,  balance  unexpended 94.92 

July  I9 1892,  ontstanding  liabmtiea 94.92 

Amoont  (estimated)  required  for  oompletion  of  existing  project 197, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  ending  June  80, 1894. .    150, 000. 00 

(See  Appendix  D  D  D.) 

MTLITABY  AlTD  OTHEB  MAPS. 

The  following  maps  and  plans  have  been  photolithograplied  and  an 
edition  printed: 

Map  of  pier  head  and  bulkhead  lines  for  the  west  shore  of  Upper 
ITew  York  Bay  ficom  Jersey  City  to  Constables  Point,  If .  J. 

Map  of  pier  head  and  Dulkhead  lines  for  the  south  shores  of  Ban- 
tan  and  Sandy  Hook  bays  firom  the  mouth  of  Cheesequake  Creek  to 
Highland  Bridge  across  Shrewsbury  Biver,  Ifew  Jersey. 

Map  of  pier  head  and  bulkhead  lines  for  Gravesend  Bay.  If  ew  York 
Harbor,  from  Fort  Hamilton  to  western  end  of  Coney  Island,  If ew 
York. 

Map  of  pier  head  and  bulkhead  lines  for  Great  and  Little  Mill  rocks 
and  tlie  Goyemment  dike  connecting  them,  Hell  Gate,  New  York. 

Map  of  Boston  Harbor,  Massachusetts.  Charles  Biver  from  Market 
Street  bridge  to  the  Watertown  dam.  Boston  Harbor  Line  Board, 
sheet  "S. 

Map  of  Boston  Harbor,  Massachusetts.  South  Boston  Flats.  Boa- 
ton'Harbor  Line  Board,  Sheet  O. 

Davis  Island  lock  and  dam,  Ohio  Biver,  in  12  sheets. 

Detail  drawings  of  lock  and  dam,  "So.  7,  Great  Kanawha  Biver, 
West  Virginia,  in  15  sheets. 

DetaQ  drawings  of  Eampsville  lock  and  dam,  Illinois  Biver,  Hlinoia, 
in  14  sheets. 

Map  of  the  Department  of  the  Columbia^  4th  edition,  1892L 

Map  of  the  Department  of  Dakota^  1891. 
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BBOONNAISSANOBS  AND  EXPLORATIONS. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  tibie 
military  departoients  engaged  in  preparing  such  maps  and  making  such 
dnrveys  as  were  required  by  their  respective  commanding  officers: 

Gapt.  William  L.  Marshall,  Corps  of  Engineers,  at  hes^qnarters  De- 
partment of  the  Missouri  until  April  23, 1892,  since  which  date  Lieut. 
Gassius  E.  Gillette,  Gorps  of  Engineers. 

Gapt.  Gharles  H.  Glark,  Ordnance  Department,  at  headquarters  De- 
partment of  the  Golumbia  until  September  4, 1892,  since  which  date 
Maj.  TuUy  McGrea,  Fifth  XJ.  S.  Artillery. 

Gapt.  Gharles  A.  Worden,  Seventh  U.  S.  Infantry,  at  headquarters 
Department  of  the  Platte. 

Lieut.  James  E.  Buncie,  First  TT.  S.  Artillery,  at  headquart^s  De- 
partment of  Galifornia  until  April  3, 1892;  Lieut.  Leonard  A.  Lovering, 
Fourth  XJ.  S.  Infantry,  until  May  16, 1892;  since  which  date  Lieut 
Gharles  6.  Lyman,  Second  IT.  S.  Gayalry. 

Lieut.  Gassius  E.  Gillette,  Gorps  of  Engineers,  engineer  officer  De- 
partment of  the  Missouri,  reports  that  no  fieldwork  has  been  done  dur- 
ing the  year,  and  that  the  office  work  has  consisted  in  the  preparation 
of  maps,  tracings,  reproductions,  etc.,  for  use  of  the  department  com- 
mander and  other  officers  connected  with  department  headquarters,  the 
most  important  of  the  work  haying  been  in  connection  with  the  cam- 
paign against  hostile  Sioux  of  Dakota^  1890-^91. 

(See  Appendix  E  E  E  1.) 

Mfy.  Tully  McGrea,  Fifth  XJ.  S.  Artillery,  acting  engineer  officer  De- 
partment of  the  Golumbia,  reports  that  ox>erations  included  minor  sur- 
yeys  on  the  Yancouyer  Barracks  military  reseryation,  haying  refer- 
ence to  the  location  of  roads  and  fences,  and  the  preparation  of  plans 
for  the  extension  of  the  sewerage  system.  Maps,  tracings,  and  solar 
prints  haye  been  prepared  and  issued  as  i*equired  for  official  purposes, 
and  additions  haye  been  made  to  the  militai^  maps  of  the  department 
as  new  information  became  ayailable. 

(See  Appendix  E  E  E  2.) 

Gapt.  Gharles  A.  Worden,  Seyenth  XJ.  S.  Li&ntry,  acting  engineer 
officer  Department  of  the  Platte,  reports  that  a  suryey  was  m^e  in 
October,  1891,  of  the  northern,  eastern,  and  southern  boundary  lines  of 
the  Fort  Omaha  military  reseryation.  Work  has  been  continued  on 
the  compilation  of  the  map  of  the  department  east  of  the  103d  meridian, 
which  will  be  completed  for  reproduction  and  publication  in  a  few  weeks. 
Instruments  haye  been  receiyed  from  the  engineer  depot,  WiUets  Point, 
N.  T.,  and  instruments,  note  books,  maps,  tracings,  and  blue  prints 
haye  been  supplied  to  the  yarious  posts  from  time  to  time.  Maps  of 
the  department  west  of  the  103d  meridian,  and  large-scale  blue  print 
maps  of  northwestern  WyomiDg  haye  also  been  issued  to  troops  in  the 
field. 

(See  Appendix  E  E  E  3.) 

Lieut.  Gharles  G.  Lyman,  Second  XJ.  S.  Gayalry,  in  charge  of  engi- 
neer office  Department  of  Galifornia,  reports  that  the  office  work  in- 
yolyed  the  preparation  of  original  drawings,  tracings,  and  blue  prints, 
coloring,  mounting,  and  distribution  of  maps,  the  care  and  preseryation 
of  suryeying  and  other  instruments  in  store  and  issuing  the  same  for 
use  at  the  different  posts  and  to  the  quartermaster's  depajrtment.  ISo 
fieldwork  of  any  importance  has  been  entered  into  during  the  year. 

^£laa  Appendix  E  E  E  4.) 
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ESTIMATES  FOB  AMOTTNTS  BEQXJIBED  FOB  SUBYEYS  AND  BE0ONNAI8- 
SANOBS  IN  TVrnJTABY  DEPABTHENTS,  AND  FOB  MAPS,  INOLUSIYE 
OF  WAB  HAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $2,142.86  for  each  of 
seven  military  departments  west  of  the  Mississippi  Biver.  $15,000;  for 
publication  of  maps  for  use  of  the  War  Department,  inclusive  of  war 
maps,  $10,000;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and  to 
the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi Biver  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  conse- 
quently these  officers  have  been  very  much  cramped  firom  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos- 
sible, but  with  no  means  even  for  the  purchase  of  pai>er  their  efforts  are 
limited  in  results. 

Paragraph  383  of  the  Army  Begulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Galls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of  means. 

Maps  of  certain  military  departments  are  now  being  prepared  and 
should  be  published. 

Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to, 
an  those  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for 
some  time,  and  the  calls  for  them  can  only  be  honored  with  sets  deficient 
in  tiiat  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to  mili- 
tary geography  which  could  with  little  expense  be  made  available  for 
the  information  of  officers  of  the  Army;  for  instance,  there  are  on  the 
office  files  detailed  maps  of  regions  of  Europe  which  may  become  at  an 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  the 
service  tf  such  information  as  these  maps  give  could  be  made  available 
for  the  study  of  officers,  especially  on  the  outbreak  of  hostilities.  Were 
the  means  provided,  this  office  would  be  glad  to  compile  and  to  dissem- 
inate the  information  on  its  files. 

It  is  the  i>olicy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps  of 
certain  regions  of  Europe,  and  it  was  with  great  regret  that  this  office 
could  not  render  this  assistance  to  officers  desirous  of  improving  them- 
selves professionally,  especially  when  the  material  was  on  its  flies. 

OPFIOB  OF  THE  OHIEF  OF  ENaiNEEBS. 

During  the  fiscal  year  ending  June  30, 1892,  the  following-named  offi- 
cers were  in  charge  of  the  several  divisions  of  the  office  of  the  Chief  of 
Engineers: 

Flrst  I>iVJSiOTX.—Fartification8  and  Suiroey9  relating  thereto— Airmor 
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ment  of  FortifieaHons — Sites  for  Engineer  Defeneee— Boards  of  E^jki^ 
for  Defenses — Military  Reservations — La/nd  files — Fublie  JBuiUiii^  ^ 
Grounds — Washington  Aqueduct — Roads  and  Bridges  in  TeOowitrnJ^ 
tional  Park, 

Sbooih)  jyiviBiov. ^Battalion  of  Engineers — United  States  Bi^ 
School  and  Engineer  Depot  and  PosU—Professional  Papers  amd  Infam 
tion — Personnel — Orders. 

Oapt.  John  G.  D.  Knight. 

Third  Diyisign. — Improvement  of  Rivers  and  Harbors  and  Bfim 
relating  thereto — Bridging  Ifavigable  Waters  of  the  United  fiitote-^ 
remioval  of  Wrecks  Obstructing  Ifavigation, 

Mig.  Henry  M.  Adams. 

FouBTH  Division. — Accounts  for  Disbursements — Oowtracts-Sekf 
of  Engineer  Property  and  Instruments — Application  for  RemitUmKn 
Appropriations  and  Estimates — Blank  Forms. 

Fifth  Division. — Survey  of  the  Lakes — Explorations  and  Survey 
Reconnaissances — Maps — Instruments — Claims. 

Oapt.  Thomas  Turtle. 

Very  respectfiillyy  your  obedient  servant. 

THOS.  LlNOOIiN  Oasey, 
Brig.  Oen^^  Ohief  cf  Engineen 

Hon.  S.  B.  Elkins, 

Seoretary  of  Wait. 


STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICEBS  OF 
THE  CORPS  OF  ENGINEEBS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 


30,1892. 


RANK  Ain>  NAMB. 


BSIGADIXR  OKNERAI. 
Ain>  CHIEF  OF  BNCa- 


Thof.  Lincoln  Casej. 


COUOVMLB. 

(kmgb  H.  Mendell 


DUTIB0. 


In  oommand  of  the  Cotjw  of  Enffineers  and  in  charge  of 
the  Engineer  Department,  (barged  with  the  snper- 
Yision  of  each  matters  connected  with  constmction  of 
Jetties  and  other  works  at  South  Pass,  Mississippi  River, 
as  require  the  action  of  the  Secretary-  of  War.  In  charge 
of  the  construction  of  the  building  for  Library  of  Con- 
fess under  act  of  October  2, 18&.  Member  of  "Bock 
Creek  Park  Commission  by  yirtne  of  act  of  Coneress 
approved  September  27,  iSOO.  Member  of  the  iJght- 
house  Board. 


Division  Engineer  of  the  Pacific  Division.  Member  of  The 
Board  of  Engineers  when  it  is  acting  upon  matters  per- 
.taining  to  the  defensive  works  of  the  Pacific  coast.  In 
charge  of  the  defensive  works  at  Alcatraz  Island,  at  Lime 
Pointy  Fort  Winfield  Scott,  and  Battery  at  Fort  Mason, 
in  Siui  Francisco  Bay;  and  of  the  Battery  at  San  Diego, 
CaL  In  charee  of  construction  of  gun  and  mortar  bat- 
teries for  deronse  of  San  Francisco,  and  of  a  torpedo 
shed  at  Terba  Buena  Island,  San  Francisco  Harbor,  Cal. 
In  charge  of  the  improvement  of  Oakland  Harbor,  Cal. 
In  charge  of  survey  of  San  Francisco  Harbor,  San  Pablo 
and  Suisun  ba^s,  Strait  of  Carquinez,  and  mouths  of  San 
Joaquin  and  Sacramento  rivers,  CaL  To  act  as  a  Judge 
of  the  character  of  the  earth  discovered  by  borings 
being  made  by  the  Treasury  Department  at  San  Fran- 
cisco, Cal.  Member  of  Boards  of  Engineer  Officers  to 
consider  and  report  upon  the  subject  of  the  harbor  lines 
of  San  Francisco  ana  San  Diego  harbors  and  adjacent 
waters,  and  at  San  Pedro,  Cal. ;  and  at  Portland,  Oregon ; 
on  deep-water  harbor  on  the  Pacific  coast,  between  points 
Duma  and  Capistrano,  and  on  ship  canal  to  connect  lakes 
Union,  Washington,  and  Samamisn  with  Puget  Sound ;  to 
consider  and  report  upon  the  subject  of  the  harbor  lines 
of  Olympia,  Vancouver,  and  Bellingham  Bay,  and  at  Port 
Townsend,  Port  Angeles,  Anacortes,  Aberdeen,  Ocosta, 
Ballard,  Seattle,  Edmonds,  Sidney,  Hoquiam,  South 
BencL  Tacoma,  Steilacoom,  Blaine.  Cosmopolis,  Hwaco, 
and  La  Conner,  Wash.  Member  oi  Board  of  Officers  for 
the  examination  for  promotion  of  certain  officers  of  the 
Corps  of  Engineers;  and  to  report  on  a  site  for  a  mlli- 
taj7  post  and  harbor  defansea  m  or  near  San  Diego,  CaL 

4S7 
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Statementshowingrank  a/nd  duUesof  officers  of  €orp%  of  Engineers — Gont^d. 


HANK  AND  NAME. 


COLONELS. 

(oontiBued.) 


Henry  L.  Abbot 

Bvt,  Brig,  General. 


William  P.  Craighill . 


Cynu  B.  ComBtook 

BvL  Brig,  General 


Orlando  M.  Poe 

BvU  Brig,  General, 


DUTIES. 


Division  Engineer  of  the  Northeast  Division.  Member  and 
president  of  tlie  Board  of  EngLneers.  In  charge  of  cer- 
tain experiments  with  torpedoes.  Member  of  Board  of 
Ordnance  and  Fortification.  Member  of  Boards  of  Engi- 
neer Officers  to  consider  and  report  npon  the  subject  of 
the  harbor  lines  of  the  port  of  Boston,  of  New  York 
Harbor  and  its  adjacent  waters,  and  at  Oswego,  N.  Y. 
Member  of  Board  of  Officers  for  the  examination  for  pro- 
motion of  certain  officers  of  the  Corps  of  Engineers. 

Division  Enjpneer  of  the  Southeast  Division.  In  charge 
of  the  defensive  works  at  Forts  Carroll  and  McHenry, 
Baltimore,  Md.  In  charge  of  the  improvement  of  Uie 
harbor  at  Baltimore,  Md.  In  charge  of  the  improvement 
of  James  River^  Va.,  New  River,  Va.  and  W.  Va.,  and 
Gauley,  Great  Kanawha,  and  Elk  rivers,  W.  Va.  Mem- 
ber of  Boards  of  Engineer  Officers  to  consider  and  report 
upon  the  subject  of  the  harbor  lines  of  New  York  Harbor 
and  its  adjacent  waters;  of  the  port  of  Philadelphia:  in 
James  River  from  Richmond  to  City  Point,  Va. ;  the  oam 
to  be  built  in  the  Bie  Sandy  River  near  Louisi^  Ky. ; 
and  a  project  for  a  lock  at  the  mouth  of  Bayou  Plaqne- 
mine.  La. ;  to  consider  and  report  upon  plan  for  super- 
structure of  the  breakwater  for  a  national  harbor  of 
refage  at  Sandy  Bay,  Cape  Ann,  Mass. ;  and  to  consider 
and  report  upon  the  subject  of  the  harbor  lines  in  the 
Anacostia  River,  from  its  mouth  to  Bennings  Bridge. 
Member  of  Commission  of  Engineer  Officers  on  national 
harbor  of  refuse  near  the  mouth  of  Delaware  Bay. 
Member  of  the  Light-house  Board. 

Division  Engineer  of  the  Southwest  Division.  Member  of 
The  Board  of  Engineers.  Member  of  Board  of  Visitors 
for  U.  S.  Engineer  School.'  Member  and  president  of 
the  Mississippi  River  Commission,  created  by  act  of  Con- 
gress approved  June  28,  1879.  Member  of  Boards  of  En- 
gineer Officers  to  consider  and  report  upon  the  subject 
of  the  harbor  lines  of  Now  York  Harbor  and  its  adja- 
cent waters,  and  of  the  port  of  Philadelphia.  Member 
of  Board  or  Officers  for  the  examination  for  promotion 
of  certain  officers  of  the  Corps  of  Engineers.  To  repre- 
sent the  War  Department  at  the  Fifth  Congress  of  In- 
ternal Navigation,  to  be  held  in  Paris,  France,  in  July, 
1892. 

Division  Engineer  of  the  Northwest  Division.  In  charge 
of  the  defensive  works  at  Fort  Wayne,  Mich.  In  charge 
of  the  improvement  of  the  harbors  at  Cheboygan,  An 
Sable,  and  at  Thunder  Bay ;  harbor  of  refuge  at  Sand 
Beach ;  of  the  St.  Marys  River  at  the  Falls ;  of  the  St. 
Clair  Flats  Ship  Canal ;  and  of  the  rivers  Detroit,  Sagi- 
naw, Clinton,  and  Rouge,  Thunder  Bay  River,  Alpena, 
Black  River  at  Port  Huron,  and  mouth  of  Black  River, 
Mich.,  and  Hay  Lake  Channel  of  the  St.  Marys  Riw: 
construction  of  dry  dock.  St.  Marys  Falls  Canal,  and  of 
dredging  at  Grosse  Pointe  Channel.  In  charge  of  St. 
Clair  Flats  Ship  Canal  and  St.  Marys  Falls  Canal,  Mich. 
In  char&^e  of  issuinja^  charts  of  Nprthem  and  Northwest- 
em  Lakes,  and  of  water-level  observations  on  L^e 
Huron.  In  charge  of  survey  of  shoal  off  Littles  Point, 
and  shoal  off  Pei6e  Spit  Lisht,  Lake  Erie.  In  charge  of 
removal  of  wreck  of  ooaf  vessel  M,  B,  Tremhle  in  the 
rapids  of  St.  Clair  River  at  Fort  Gratiot,  Mich.,  and  of 
wreck  of  acow  Hanndk  Moore  at  mouth  of  Black  Riyer, 
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RANK  AND  NAMX. 


COLONELS. 

(contmued.) 


Orlando  M.  Poe 

Bvi.  Brig,  General, 


Darid  C.  HonBton 


LBXTTKNAHT-COLONSLS. 


George  H.  Elliot. 


Heniy  IC.  Robert 


"DVTTES, 


Ohio.  Member  of  Boards  of  Engineer  Officers  to  con- 
sider and  report  upon  the  subject  of  harbor  lines  at 
Cleveland,  Ohio ;  at  Detroit.  Mich. ;  to  examine  and  re- 
port npon  the  plans  of  a  bridge  over  the  entrance  to  Da- 
lath  Harbor,  Minn. ;  and  to  consider  and  report  upon  the 
location  of  the  western  terminus  of  the  Illinois  and  Mis- 
sissippi Canal.  Engineer  Ninth  and  Eleventh  Light- 
house districts.  Member  of  General  Court-Martial  con- 
vened at  Cleveland,  Ohio,  February  3, 1892. 
Member  of  The  Board  of  Engineers.  In  charge  of  the  de- 
fensive works  at  forts  Griswold,  TrumbuU,  and  Hale, 
Conn.,  Columbus,  Wood,Wadsworth,  and  Tompkins,  and 
its  batteries,  N.  Y. ;  Castle  Williams,  South  Battery,  new 
Barbette  Battery  at  Governors  Island.  N.  T. :  of  Sea  wall 
at  same ;  of  Sea  wall  at  Davids  Island,  N .  Y. ;  and  of 

{permanent  platforms  for  modem  cannon  of  large  caliber, 
n  charge  of  construction  of  gun  batteries  on  Staten 
Island  for  defense  of  New  York.    In  charge  of  the  im- 

Srovement  of  the  harbors  of  New  London,  Clinton,  New 
[aven,  Milford,  BridgeporiL  Black  Rock,  Stamford,  Nor- 
walk,  Five  Mile  River,  and  Wilsons  Point,  Conn.,  and 
Greenport,  Port  Chester,  Glen  Cove,  Echo  Harbor,  Flush- 
in  Bay,  Port  Jefferson  Inlet^  Larchmont,  and  Hunting- 
ton, N.  Y. ;  of  the  construction  of  breakwaters  at  New 
Haven,  and  harbor  of  refuge,  Duck  Island  Harbor,  Conn. 
In  charge  of  the  improvement  of  the  Housatonlc  River 
and  for  breakwater,  Thames  and  Mystic  rivers.  Conn., 
Connecticut,  Mass.,  and  Conn.,  East  Chester  Creek,  Pat- 
ohogue  River,  and  Browns  Creek,  N.  Y.  In  cha^e  of 
surv^  of  Sag  Harbor  and  Peconio  River,  N.  Y.,  Stam- 
ford Harbor,  and  Cos  Cob  or  Miamus  River,  Conn.,  and 
examination  of  Mattituck  Bav,  N.  Y.  Member  of  Boards 
of  Engineer  Officers  to  consider  and  report  upon  the  sub- 
ject of  the  harbor  lines  of  New  York  Harbor  and  its  ad- 
jacent waters;  of  Stamford  Harbor;  at  Norwalk,  and  at 
Bridgeport,  Conn.  Member  of  Board  of  Officers  for  the 
examination  for  promotion  of  certain  officers  of  the 
Corps  of  Engineers.  Member  of  Board  of  Visitors  for 
U.  S.  Engineer  School. 


In  charge  of  the  Washington  Aqueduct;  increasinf^  water 
supply  of  the  city  of  Washington,  and  of  the  disburse- 
ment of  the  funds  pertaining  to  the  erection  of  fish- ways 
at  Great  Falls  of  tne  Potomac.  Member  of  Board  of  En- 
gineer Officers  to  consider  and  report  upon  the  subject 
of  the  harbor  lines  in  the  Anacostia  River  from  its 
mouth  to  Bennings  Bridge.  Member  of  the  Light-house 
Board. 

Detached ;  Engineer  Commissioner  of  the  District  of  Col- 
umbia. In  charge  of  the  improvement  of  the  rivers  Ten- 
nessee above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
ShoaJs,  Cumberland  above  and  below  Nashville,  Ky.^  and 
Tenn.,  Hiawassee^aney  Fork,  French  Broad,  and  Clinch, 
Tenn.,  and  South  Fork  of  the  Cumberland  Kv.  To  exer- 
cise supervision  over  the  construction  or  bridges  across 
the  Tennessee  River  at  or  near  Chattanooga;  at  Knox- 
vlUe:  at  or  near  S^ozville;  at  PenyviUe;  and  at  John- 
•onville,  Tenn. 
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BAITK  AKD  NAME. 


VUTSMAm 


LIB  UTJEM  AKT-OOLONKL8. 

(oontinned.) 

Williftm  E.  MerriU 

BvU  Cfolonel. 


JohnM.Wilflon 

Bvt  Colonel. 
Ex  officio  Colonel  of  En- 
gineers* 


John  W.  Barlow. 


Peter  C.  HaliiB 


In  charge  of  the  improTement  of  the  Ohio  Rirer,  Monoa- 
gahela  and  Cheat  rivers,  W,  Va..  Allegheny  River,  Pa., 
and  of  the  Mnskingnm  River,  Onio.  In  charge  of  the 
oonBtmction  of  harbor  of  refage  at  month  of  Mnakinffnm 
River,  of  a  dam  at  Herrs  Island,  and  of  a  movable  dam 
at  or  oelow  the  month  of  Beaver  River,  Pa.  In  charge 
of  operating  snag  boats  on  the  Ohio  River.  To  exercise 
supervision  over  the  constmotion  of  bridges  across  Ohio 
River  between  Cincinnati  and  Newport;  near  Ceredo, 
W.Va.:  at  Wheeling,  W.Va.;  over  Mnskingam  River, 
at  Stockport;  at  Zanesville;  above  the  month  of  Brash 
Creek,  Ohio:  over  the  AUegheny  River  at  Pittsbnrg 
over  xoaghiogheny  River  at  McKeesport,  and  over 
Monongahela  River  near  Pittsbnrg,  Pa.  Member  of 
Boards  of  Ennneer  Officers  to  consider  and  report  upon 
the  subject  of  the  harbor  lines  at  Pittsbnrff,  Pa.,  and  on 
the  Ohio  to  Davis  Island  Dam;  on  both  sides  of  the  Ohio 
River  from  the  upper  end  of  Martins  Feriv  to  the  lower 
end  of  the  city  of  Bellaire,  Ohio;  and  at  Cincinnati,  in- 
cluding the  Licking  River  between  its  month  and  the 
bridge  of  the  Louisville  and  Nashville  Railroad.  Engi- 
neer Fourteenth  Light-house  District.  His  death,  Decem- 
ber 14, 1891,  announced  in  General  Orders,  No.  9,  Head- 
quarters Corps  of  Engineers,  December  17, 1891. 

Detached;  Superintendent  of  the  U.  S.  Militaiy  Academy. 
Member  of  Board  of  Officers  to  witness  the  final  exami- 
nations and  exercises  of  the  class  of  officers  which  will 
have  completed  the  two  years'  course  of  instruction  at 
the  U.  S.  Artillery  School  on  June  21,  1892. 

In  charge  of  the  improvement  of  the  rivers  Tennessee  above 
Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Com- 
berland  above  and  below  Nashville,  Ky.,  and  Tenn^  Hia- 
wassee,  Caney  Fork,  French  Broad,  and  Clinch,  Tenn., 
and  South  Fork  of  the  Cumberland,  Ky.  In  charge  of 
the  survey  of  Obion  River,  Tenn.  To  exercise  supervi- 
sion over  the  construction  of  bridges  across  the  Tennes- 
see River  at  or  near  Chattanooga;  at  Knoxville;  at  or 
near  Knoxville,  and  at  Perryville,  Tenn.  Detached; 
member  and  disbursing  officer  of  the  International  Boun- 
dary Commission  for  the  location  and  marking  of  the 
boundary  between  the  United  States  and  Mexico,  under 
the  direction  of  the  Secretary  of  State. 

In  charge  of  the  defensive  works  at  forts  Foote  and  Wssh- 
ington,  Md.,  Wool  and  Monroe,  Ya.  In  charge  of  the 
improvement  of  the  Potomac  River  in  the  vicinity  of 
Washington,  and  of  channel  in  the  Eastern  Branch,  Po- 
tomac River.  In  charge  of  the  improvement  of  the  har^ 
bor  at  Breton  Bay,  Leonardtown,  Md.  In  charge  of  the 
improvement  of  Putuxent  River,  Md. ;  of  the  rivers  Rap- 

Sanannock,  Mattaponi,  York,  and  Pamunkey,  and  of 
bmini,  Urbana,  Oceoqnan,  and  Aquia  creeks,  Va.  In 
charge  of  survey  of  Eastern  Branch  of  Potomac  River. 
Md.  and  D.  C,  and  of  Potomac  River,  Va.  and  Md.,  and 
examination  and  survey  of  .a  breakwater  for  harbor  of 
refuge  in  Lynn  Haven  Bay,'  Ya.  In  charge  of  the  con- 
struction of  the  sewerage  system  at  Fort  Monroe,  Ya. 
to  supervise  the  reconstruction  of  the  Washington  shore 
end  of  the  Long-  Bridge  at  Washington,  D.  C,  uid 
the  construction  of  a  street  railway,  and  a  bridge  across 
Mill  Creek  at  Fort  Monroe,  Ya.  Meralxir  of  Boards  of 
Engineer  Officers  to  consider  and  report  apon  the  saljeoi 
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BANK  A3XD  NAMS. 


UBirrEirANT-coi^NKLa 
(coniiniied.) 


Fetor  C.  HaiDB . 


DUTIBS. 


Gtorge  Jj.  Gillespie. 


Ctedes  B.  Safer 


of  the  harbor  lines  in  James  River  from  Richmond  to  City 
Point,  Va.  In  charge  of  the  defensive  works  at  forts 
Knox,  Popham,  Gtorges,  Scammel,  Preble,  and  McOlary, 
batteries  at  Portland  Head  and  G^errishs  Island,  Me.,  and 
at  Fort  Constitntion  and  Jerrys  Point,  N.  H.  In  cnarge 
of  the  im'^roTement  of  the  lia^bors  at  Belfast,  Camden, 
Rockport,  Rockland,  Portland,  York,  and  Back  Cove, 
Portland  Harboi;  Me.;  Portsmouth,  N.  H.,  harbor  of 
refnffe  at  Little  Harbor,  N.  H.,  and  the  construction  of 
breakwater  from  Mount  Desert  to  Porcupine  Island,  Me. 
In  charge  of  the  improvement  of  the  rivers  Penobscot, 
Kennebunk,  Saco,  Narragaugus,  Bagaduce,  Kennebec. 
Harrisseckit,  St.  Croix,  and  Pleasant,  Me. ;  Cooheco  ana 
Bellamy,  N.  H.:  Lubec  Channel  and  Mooseabeo  Bar, 
Me.  In  charge  oi  survey  of  Kennebec  River  from  Water- 
ville  to  the  steamboat  wharf  at  Augusta,  Me.  In  char^ 
of  the  removal  of  wreck  of  schooner  l9aM  Alberto  m 
Rockland  Harbor,  and  part  of  wreck  of  schooner  JBimtreM 
off  Browneys  Island,  Me. 

Member  of  Tlie  Board  of  Engineers.  In  charge  of  the  de- 
fensive works  at  Forts  Hamilton  and  Lafayette,  N.  T., 
and  fort  at  Sandy  Hook,  N.  J.  In  charge  of  construc- 
tion of  gun  and  mortar  batteries  for  defense  of  New  York. 
In  charge  of  the  improvement  of  the  harbors  of  New 
York,  Rondout,  and  saugerties,  N.  Y.,  and  Raritan  Bay. 
N.  J.  In  charge  of  the  improvement  of  the  Hudson  ana 
Harlem  rivers.  N.  Y.;  channel  in  Gowanus  Bay,  Bay 
Ridge  Channel  in  Gowanus  Bay,  and  Buttermilk  Chan- 
nel ;  deepening  Gedneys  Channel,  and  Newtown  Creek 
and  Bay,  and  Wappingers  Creek,  N.  Y.  In  charge  of 
survey  of  Bushwick  Creek,  Hudson  River  at  Cornwall, 
western  part  of  route  from  main  channel  from  Jamaica 
Bay  easterly  to  Long  Beach  Inlet  for  canal,  Bronx  River, 
and  Westchester  Creek.  N.  Y.  In  charge  of  the  removal 
of  obstructions  in  Easx  River  and  Hell  Gate,  N.  Y.  In 
charge  of  removal  of  wrecks  of  canal  boat  in  Gravesend 
Bay;  of  canal  boat  in  Raritan  Bay^  near  South  Amboy, 
N.  J.^  and  of  canal  boat  in  Staten  Island  Sound,  at  Tot- 
taiville,  N.  Y.  To  supervise  the  work  of  making  an 
opening  in  the  United  States  dike  on  the  right  bau  of 
the  Hudson  River.  To  exercise  supervision  over  con- 
struction of  proposed  bridge  across  the  East  River  be- 
tween the  city  of  New  York  and  Long  Island;  of  bridge 
across  Harlem  River  at  One  hundred  and  fifby-flfth  street. 
New  York  City;  of  bridge  across  Hudson  Kiver  in  ana 
between  the  ci^  of  New  York  and  the  Stateof  New  Jer- 
sey ;  of  a  temporary  bridge  across  Harlem  River  at  Fourth 
avenue,  New  York  City;  of  certain  work  of  the  Hudson 
Tunnel  Railway  Company,  and  of  two  piers  on  the  Jer- 
sey Flats,  New  York  Bay,  at  Bayonne,  N.  J.  Member  of 
Board  of  Visitors  for  U.  S.  Engineer  School.  Member  of 
Boards  of  Engineer  Officers  to  consider  and  report  upon 
the  subject  of  the  harbor  lines  of  the  port  of  Boston:  of 
New  York  Harbor  and  its  adjacent  waters;  of  Stamiord 
Harbor;  at  Norwalk,  and  at  Bridgeport,  Conn;  on  ob- 
structions to  navigation  in  the  Hudson  River;  and  on 
deep-water  harbor  on  the  Paoifio  coast  between  Points 
Dnma  and  Capistrano. 

Member  of  the  Mississippi  River  Commission  created  by 
act  of  Congress  approved  June  28,  1879.  Member  and 
president  of  the  Missouri  River  Commission  created  b^ 
Mt  of  Congress  approved  July  5, 18S4.    To  essE^aib  va* 
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BASK  AND  NAME. 


LIBUTKNANT-C0L0NEL8. 

(continued.) 


Charlet  R.  Sater. 


Jared  A.  Smith. 


Samuel  M.  Manafield. 


DUTIES. 


pervision  orer  the  construction  of  two  bridges  aorosBthe 
Missouri  River  at  or  near  Sioux  City,  lowa^  and  of 
bridges  opposite  to  or  within  the  corporate  limits  of  Ne- 
braska City,  Nebr. ;  at  or  near  Nebraska  City,  Nebr. ;  at 
Omaha,  Nebr.;  between  Omaha^  Nebr.,  and  Council 
Bluffs,  Iowa ;  near  Council  Bluffs,  Iowa,  and  East  Omaha, 
Nebr. ;  between  Kansas  City  and  Sibley,  Mo. ;  between 
Leavenworth^  Kans.,  and  Platte  County,  Mo. ;  between 
Wyandotte  Cfounty,  Kans.,  and  Clay  County,  Mo. ;  be- 


tween Clay  and  Jackson  counties;  between  St.  Charles^ 
and  the  mouth  of  Missouri  River,  Mo. ;  and  near  Quin- 
daro,  Kans. ;  Enf2:ineer  fifteenth  and  sixteenth  light-hoi 
districts. 

In  charge  of  the  defensive  works  at  Forts  Knox,  Popham, 
Gorges,  Scammel,  Preble,  and  McClary,    Batteries  at 
Porttand  Head  and  Gerrishs  Island,  Me.,  and  at  Fort  Con — 
stitution  and  Jerrys  Point,  N.  H.    In  charge  of  the  im — 
provement  of  the  harbors  at  Belfast,  Camden,  Rockport^ 
Rockland,  Portland,  and  York,  and  Back  Cove,  PortianA^ 
Harbor,  Me.,  Portsmouth,  N.  H.,  harbor  of  refuge  at  Lit — 
tie  Harbor,  N.  H.,  and  the  coi^truction  of  breakwat<ir 
from  Mount  Desert  to  Porcupine  Island,  Me.     In  charee 
of  the  improvement  of  the  rivers  Penobscot,  Kennebunk, 
Saco,  NarragauflroB,  Bagaduce,  Kennebec,  Harrisseckit, 
St.  Croix,  and  Pleasant,  Me.,  Cocheco  and  BeUamy,  N.  H., 
Lubeo  Channel  and  Mooseabec  Bar,  Me.    In  charge  of 
survey  of  Kennebec  River  from  Waterville  to  the  steam- 
boat wharf  at  Augusta,  and  Penobscot  River,  and  surrey 
and  location  of  harbor  lines  at  Bath,  Me.    In  charge  of 
removal  of  wrecks  of  schooners  Golden  Eagle  and  Cerulem 
in  Pleasant  River,  Me.,  and  of  steam  tug  Wtloox  and  of 
sailboat  Besous  in  the  harbor  of  Port  Clmton,  Ohio.    In 
charee  of  the  improvement  of  harbors  at  Monroe,  Mich.; 
Toledo,  Port  Clinton,  Sandusky,   Vermillion,    Huron, 
Cleveland,  Fairport,  Ac^tabula,  and  mouth    of  Black 
River,  and   of  Sanausky  River,  Ohio.     In  charge  of 
water-level  observations  on  Lake  Erie.    To  supenrise 
the  construction  of  bridges  across  Sandusky  Bay  and 
across  Huron  River  at  Huron,  Ohio.    Engineer  tenth 
light-house  dislrict. 

In  charge  of  the  defensive  works  at  Forts  Warren,  Win- 
throp.  Standish,  Andrew,  Independence,  and  on  Lone 
Island  Head,  Mass.  In  charge  of  construction  of  gun  ana 
mortar  batteries  for  defense  of  Boston  Harbor.  In  charge 
of  the  improvement  of  the  harbors  at  Newbnryport, 
Lynn,  Boston  (including  sea  walls  on  Point  Allertoo, 
Great  Brewster  Island,  Lovells  Island,  Gallops  Island, 
Long  Island  Head,  Rainaford  Island,  and  Deer  Island: 
Mystic  and  Charles  rivers;  Fort  Point  Chann^  clumnel 
leading  to  Nantasket  Beach  and  Main  Ship  Channel), 
Provincetown,  Plymouth,  Scituate,  Hingham,  Glouces- 
ter, Win  throp,  Wellfleet,  and  Manchester;  Salem,  in- 
cluding South  River,  and  Stage  Harbor  at  Chatham, 
Mass.  In  charge  of  construction  of  a  national  harbOTU 
refuge  (of  the  first  class)  at  Sandy  Bav,  Cape  Aim,  Man. 
In  charge  of  the  improvement  of  the  Merrimac  River  at 
MitcheUs  Falls,  Ipswich,  Powow^  and  Weymouth  rivers, 
Mass.  Member  of  Boards  of  Engmeer  Officers  to  oonsider 
and  report  upon  the  subject  of  the  harbor  lines  of  the 
port  of  Boston ;  and  upon  plan  for  snperstraotnre  of  the 
breakwater  for  a  national  harbor  of  reilage  at  Sandy  Bayi 
Cape  Ann,  Mass. 
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RAXK  ASD  NAICB. 


LLBUTJUTAKT-COI^inCLB. 

(oontinned.) 


Vrilliam  S.  King 


William  H.H.  Benyaurd. 


ramtt  J.  Ly decker 


ICAJOBS. 


Lmoe  Stickney 


DUTUE8, 


XEra92 28 


Commanding  post  and  U.  8.  "Engineer  School  afWIIlets 
Pointy  N.  1.,  and  the  Battalion  of  Engineers.  In  charge 
of  the  defensive  works  at  Fort  Schuyler  and  Willets 
Point ;  of  the  engineer  depot  at  Willets  Point ;  torpedoes 
for  harhor  defense,  and  experiments  with  the  same.  In 
charge  of  construction  of  gun  and  mortar  batteries  for 
defense  of  New  York  at  eastern  entrance  of  harhor.  In 
charge  of  funds  pertaining  to  tibie  library  of  the  U.  S. 
Engmeer  School. 

In  charffe  of  the  defensive  works  of  Alcatraz  and  Angel 
islands^  and  at  Lime  Point,  Cal.  In  charge  of  construc- 
tion 01  a  torpedo  station  at  Yerba  Buena  Island,  San 
Francisco  Harbor,  Cal.  In  chars^e  of  the  improvement 
of  the  harbors  at  Wihnington  and  San  Diego ;  and  con- 
struction of  breakwater  at  San  Luis  OblBpo  Harbor,  Cal. 
In  charge  of  the  improvement  of  Napa  Kiver  and  Red- 
wood Creek^  Cal.  Member  of  Boards  of  Engineer  Offi- 
cers to  consider  and  report  upon  the  subject  of  the  har- 
bor lines  of  San  Francisco  and  San  Dieeo  harbors  and 
adjacent  waters,  and  at  San  Pedro,  CaL,  and  on  deep- 
water  harbor  on  the  Pacific  coast  between  Points  Duma 
and  Capistrano.  Member  of  Board  of  Officers  for  the 
examination  for  promotion  of  certain  officers  of  the  Corps 
of  Engineers. 

In  charge  of  the  Louisville  and  Portland  Canal.  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  River,  the 
Indiana  Chute  Fall,  Ohio  River,  Wabash  River^  Ind.  and 
111.,  and  White  mver,  Ind.  To  exercise  supervision  over 
the  construction  of  bridse  across  the  Ohio  Kiver  at  Lou- 
isville, Ky.  Member  of  Board  of  Engineer  Officers  to 
examine  and  report  upon  plans  of  a  oridge  across  the 
Ohio  River  between  Covington,  Ky.,  and  Cincinnati, 
Ohio. 


In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  cnar^e  of  improvement  of  Tonawanda  Harbor 
and  Niagara  River,  N.  Y.  In  charge  of  the  preservation 
and  protection  of  the  peninsula  of  Presque  Isle,  Erie 
Harbor,  Pa.  In  charge  of  survey  of  Port  Day  above 
Niagara  Falls,  N.  Y.  In  charge  of  survey  of  Waverly 
Shoal,  Lake  Erie,  and  of  measurement  of  the  discharge 
of  Niagara  River.  Member  of  Boards  of  Engineer  Om- 
cers  on  obstructions  to  navigation  in  theHu<uon  River; 
and  to  consider  and  report  upon  the  subject  of  harbor 
lines  at  Cleveland.  Ohio.  Member  of  general  court-mar- 
tial convened  at  Cleveland,  Ohio,  February  3,  1892.  In 
charge  of  the  improvement  of  the  Ohio  River,  Mononga- 
hela  and  Cheat  rivers,  W.  Va.,  Allegheny  River,  Pa.,  and 
of  the  Muskingum  River,  Ohio.  In  charge  of  the  con- 
struction of  harbor  of  refuge  at  mouth  of  Muskingum 
River,  of  a  dam  at  Herrs  Island,  and  of  a  movable  dam 
at  or  below  the  mouth  of  Beaver  River,  Pa.  In  charge 
of  operating  snag-boats  on  the  Ohio  River.  To  exercise 
supervision  over  the  construction  of  bridges  across 
Ohio  River  near  Ceredo,  W.  Va.;  over  Muskingum 
River  at  Zanesville ;  above  the  month  of  Brush  Creek, 
Ohio;  over  the  Allegheny  River  at  Pittsburg;  over  the 
Monongahela  River  at  Pittsburg;  near  Pittsburg;  over 
Tonghiogheny  River  at  MoKeespoit,  P8b«|  uidL  «ai^m& 
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Statementshomng  rank  a/nd  duties  of  officers  of  Oorjfs  of  Engineers — Gont^d. 


BAmC  AND  NAME. 


DUTIES. 


MAJORS. 

(oontinued.) 


Amos  Stiokney 


Alexander  Mackenzie. 


Oswald  H.  Ernst 


DayidP.Heap 

William  Ludlow 

BvU  Limti.  CoUmeL 


Lioking  RiTer  between  Newport  and  Covington,  Ky. 
Member  of  fioards  of  Engineer  Officers  to  conaider  and 
report  npon  tbe  snbiect  of  harbor  lines  at  Pittsbnrg,  Pa., 
and  on  tne  Ohio  to  DavlB  Island  Dam ;  on  both  sides  of 
the  Ohio  River  from  the  upper  end  of  Martins  Feny  to 
the  lower  end  of  the  city  of  Bellaire,  Ohio ;  and  at  Cin- 
oinnati,  including  the  Lioking  River  between  its  month 
and  the  bridge  or  the  Louis  vine  and  Nashville  Railroad; 
and  upon  plans  of  bridge  across  the  Ohio  River  between 
Covington^  Ky.,  and  Cincinnati,  Ohio.  Engineer  four- 
teenth light-house  district. 

In  charge  of  the  improvement  of  the  Mississippi  River 
from  Minneapolis  to  Pes  Moines  Rapids,  and  at  Rock 
Island  and  Des  Moines  Rapids.  In  charge  of  operating 
the  dry  dock  at  the  Des  Moines  Rapids  Canal:  the  Des 
Moines  Rapids  Canal  and  snag-boats  and  dredge-boats 
on  Upper  Mississippi  River.  In  temporary  charge  of  the 
improvement  of  the  Mississippi  River  between  Des 
Moines  Rapids  and  the  month  of  the  Illinois  River.  To 
supervise  the  construction  of  bridges  across  the  Missis> 
sippi  River  at  Muscatine,  at  Lyons,  at  or  near  Clinton, 
Iowa;  at  La  Crosse,  Wis.;  at  St.  Paul;  at  Winona, 
Minn.,  and  from  Winona,  Minn.,  to  the  opposite  shore  in 
Wisconsin.  Member  of  Board  of  Ennnoer  Officers  to 
consider  and  report  upon  a  project  ror  a  lock  at  the 
mouth  of  Bayou  Plaquemine,  La. ;  and  upon  the  location 
of  the  western  terminus  of  the  niinois  and  Mississippi 
Canal.  Member  of  the  Missouri  River  Commission  cre- 
ated by  act  of  Consrress  approTod  July  5,  1884. 

In  charge  of  Public  Buildings  and  Grounds  in  the  District 
of  Columbia,  with  the  rank  of  ooloneL  In  charge  of 
the  improvements  over  the  grave  of  Thomas  Jefferson  at 
Monticello,  Va.,  and  of  the  erection  of  a  monument  to 
mark  the  birthplace  of  Oeorge  Washington.  In  chu'gs 
of  the  care  and  maintenance  of  the  Washinjgton  Monii< 
ment.  Member  of  the  Mississippi  River  Commission, 
created  bv  act  of  Congress  approved  June  28,  1879L 
Member  of  the  Missouri  River  Commission,  created  by 
act  of  Congress  approved  July  5, 1884.  Member  of  the 
Light-House  Board. 

Detached;  engineer  third  light-house  district. 

In  charge  of  the  improvement  of  the  harbors  at  Frankfort. 
Manistee,  Pentwater,  White  River,  Muskegon,  Grana 
HaTen,  Black  Lake,  Sau^atuck,  South  fiaven,  St 
Joseph,  and  Charlevoix,  and  entrance  to  Pine  Lake  and 
harbors  of  refuge  at  Ludington  and  Portase  Lake ;  break- 
water and  harbor  of  refuge,  Petoskey  Harbor,  Mich., 
and  harbor  at  Michigan  City,  Ind.,  and  of  St.  Joseph 
RiTer,  Mich.  In  charge  of  survey  of  Grand  River,  below 
Grand  Rapids,  Mich.  To  supervise  the  oonstrnotion  of 
bridg  across  Pine  Lake,  near  Charlevoix,  Mich.  Member 
of  Boards  of  Engineer  Officers  to  investi^te  and  report 
upon  the  alleged  obstruction  of  navigation  by  a  bridge 
OTor  the  Chicago  River  at  Chicago^  HI. ;  to  consider  and 
report  upon  the  subject  of  harbor  lines  at  Detroit,  Mich. ; 
and  to  examine  and  report  upon  the  plans  of  a  bridge  over 
the  entrance  to  Duluth  Harbor,  Minn.  Engineerninth  and 
eleventh  light-house  districts.  Member  of  general  court- 
martial  convened  at  Cleveland,  OhiOy  Febmazy  Z,  1898* 
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Hatement  shotcing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


BANK  A2n>  NAMX. 


Dunss. 


ICAJOBfl. 

(continTied.) 


iTilliam  A.  Jonee. 


idiew  N.  Damrell. 


Iharles  J.  Allen 


!liArle8  W.  Raymond. 


In  charge  of  the  impTOTement  of  the  Chipx>ewa  River^  and 
protection  of  Tello w  Banks  on  the  same ;  of  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Red  River  of  the  North ; 
and  of  the  Mississippi  River  above  the  Falls  of  St.  An- 
thony. In  charge  of  construction  and  improvement  of 
roads  and  bridges  in  Yellowstone  National  Park.  In 
charge  of  the  construction  of  reservoirs  at  head\^aters  of 
the  Mississippi  River  and  its  tributaries.  In  charge  of 
gauging  the  waters  of  the  Mississippi  River  and  its  tribu- 
taries at  or  near  St.  Paul,  Minn.  In  charge  of  the  exam- 
ination and  surveys  of  the  sources  of  the  Mississippi,  St. 
Croix,  Chippewa,  and  Wisconsin  rivers,  with  the  view 
to  ascertaining  the  practicability  and  cost  of  creating  and 
maintaining  reservoirs,  etc.  In  charge  of  survey  of  Red 
River,  Minn.,  and  tributaries  above  Fergus  Falls  and 
Crookston,  and  Big  Stone  Lake.  To  exercise  supervi- 
sion over  construction  of  bridges  across  Red  River  of  the 
North  at  Alpha,  De  Mors,  and  Minnesota  avenues,  Grand 
Forks,  N.  Dak. ;  and  across  Chippewa  River  near  Red 
Cedar,  Wis.  Member  of  Board  of  Engineer  Officers  to 
examine  and  report  upon  the  plans  of  a  bridge  over  the 
entrance  to  Duluth  Harbor,  Minn. 

In  charge  of  the  defensive  works  at  Forts  Morgan  and 
Gaines,  Ala.,  and  fort  on  Ship  Island,  Miss.  In  charge 
ofthe  improvement  of  the  harbors  at  Mobile,  Ala.,  and 
Biloxi,  Miss.  In  charge  of  the  improvement  of  the  rivers 
Warrior  and  Black  Warrior,  Ala. ;  ToiAbi^bee,  Ala.  and 
Miss.;  Pascagoula,  Pearl,  Noxubee,  Chickasahay,  and 
Leaf,  and  Bluff  Creek,  Miss.,  and  Bogue  Chitto,  La. 
To  supervise  the  construction  of  bridge  across  Fort 
Bayou  at  Ocean  Springs,  Miss. 

In  charge  of  the  improvement  of  the  entrance  to  Galveston 
Harbor  and  of  the  harbor  at  Brazos  Santiago,  Tex.  In 
charge  ofthe  improvement  of  ship-channel  m  Galveston 
Bay,  Buffalo  Bayou,  Trinity  River,  and  mouth  of  Cedar 
Bayou,  Tex.  In  charge  of  survey  of  West  Galveston 
Bay,  and  examination  of  Brazos  River,  Tex. 

In  charge  ofthe  defensive  works  at  Fort  Mifflin,  Pa. ;  Fort 
Delaware,  and  fort  opposite  Fort  Delaware,  Del.;  at 
Finns  Point,  and  site  K>r  defenses  at  Red  Bank,  N.  J.  In 
charge  of  the  improvement  of  the  harbors  at  Philadel- 
phia, Pa.,  and  Delaware  Breakwater,  Del.:  ice-harbors 
at  Marcus  Hook,  Pa.,  and  the  head  of  Delaware  Bay, 
Del. ;  of  the  Schuylkill  River,  Pa. :  Delaware  River,  from 
Trenton  to  its  mouth,  including  Rancocas  River ;  Mau- 
rice River  and  Alloway  Creek,  N.  J.,  and  of  the  construc- 
tion of  pier  near  Lewes,  Del.  In  charge  of  removal  of 
wreck  of  steamer  Nuphar  in  Townsend  Inlet,  N.  J. ;  of 
wreck  of  canal  boat  Jgatha  Brady  opposite  Fairmount 
Avenue  Wharf,  Delaware  River,  Philadelphia,  Pa. ;  and 
of  wrecks  of  steamer  Gaitdaloup  and  steam-tug  Starlight 
in  Bamegat  Inlet,  N.  J.  In  charge  of  disbursement  of 
fhnds  appropriated  for  the  Trenton  Battle  Monument. 
Member  of  Boi^ds  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  of  the  port 
of  Philadelphia  and  on  obstructions  to  navigation  in  the 
Hudson  River ;  and  to  consider  and  report  upon  plan  for 
superstructure  of  the  breakwater  for  a  national  harbor 
of  refuge  at  Sandy  Bay,  C^e  Ann,  Mass.  Member  of 
Commission  of  Engineer  Officers  on  national  harbor  of 
z^ge  near  the  mouth  of  Delaware  Bay. 
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Statementshavnng  rank  and  duties  of  officers  of  Corps  of  Engineers — Gont/d. 


SANK  A2n>  NAME. 


DUTEXS. 


MAJORS. 

(continned.) 
L.  Cooper  Oyeiman. 


Alexander  M.  liiller 


Milton  B.  Adams 


WnL  B.  liTermore 


In  charge  of  the  Improvement  of  harbors  at  Monroe,  Mioh., 
Toledo,  Port  Clinton,  Sandusky,  Vermillion,  Hnron, 
CleTeland,  Fairport,  Ashtabula,  and  mouth  of  Black 
River;  and  of  Sandusky  River,  Ohio.  In  charge  of  wa- 
ter-level observations  on  Lake  Erie.  In  charge  of  sor- 
vey  of  Conneaut  Harbor,   and  Grand  River  between 

-  Richmond  and  the  mouth,  Ohio.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  upon  the  subject 
of  harbor  lines  at  Cleveland,  Ohio.  Engineer  tenth 
light-house  district.  In  charge  of  the  defensive  works 
at  forts  Foote  and  Washington,  Md. ;  Wool  and  Monroe, 
Ya.  In  charge  of  the  improvement  of  the  Potomac  River 
in  the  vicinity  of  Washington,  and  of  channel  in  the 
eastern  branch,  Potomac  River.    In  charge  of  the  im- 

grovement  of  Patuxent  River,  Md.,  of  the  rivera  Rappa- 
annock,  Mattaponi,  York,  and  Pamunkey,  and  of  No- 
mini,  Urbana,   Occoqnan,  and  Aquia  creeks,   Va.    In 
charge  of  the  construction  of  the  sewerage  system  al 
Fort  Monroe,  V a.    To  supervise  the  reconstruction  of  the 
Washington  shore  end  of  the  <'  Lonff  Bridge  "  at  Washing- 
ton, D.  C.,  and  the  construction  of  a  street  railway,  and 
a  bridge  across  Mill  Creek,  at  Fort  Monroe,  Ya.    Await- 
ing orders  December  8, 1891,  June  23, 1892.    On  leave  of 
absence. 
In  charge  of  the  improvement  of  the  Mississippi  River— 
removal  of  snags,  etc'. ;  Mississippi  River  between  the 
mouths  of  the  lUinois  and  Ohio  nvers ;  and  harbor  at  St 
Louib,  Mo.,  Osage  River,  Mo.  and  Kans.,  Gasconade 
River,  Mo.,  and  Kaskaskia  River,  HI.    To  exercise  su- 

Servision  over  the  construction  of  bridges  across  the 
[ississippi  River  at  St.  Louis,  Mo.,  and  at  Alton,  IlL 

In  charge  of  the  defensive  works  at  Fort  Montgomerv,  N.  T. 
In  charge  of  the  improvement  of  the  harbors  at  Ogdens- 
burg  and  Plattsburg,  N.  T.,  and  Burlington,  Yt.,  and 
construction  of  breakwaters  at  Rouses  Point,  M.  Y.,  sod 
Gordons  Landing,  Lake  Champlain,  Yt.  In  charge  of  the 
improvement  oi  St.  Lawrence,  Ticonderoga,  Grass,  and 
Great  Chazy  rivers ;  of  narrows  at  Lake  Champlain,  N.  T., 
and  of  Otter  Creek,  Yt.  In  charge  of  survey  of  shosl  in 
St.  Lawrence  River,  NNW.  of  Haskells  Shoal. 

In  charge  of  the  defensive  works  of  forts  at  Clarks  Point, 
Mass.,  Dutch  Island,  and  Fort  Adam&  R.  I.  In  charge 
of  the  improvement  of  the  harbors  of  Nantucket,  Woods 
Holl,  Wareham,  Hyannis,  New  Bedford,  Yineyard  Haren, 
Marthas  Yineyard  inner  harbor  at  Edgar  town,  and  West- 

Sort  and  East  and  West  Branch  of  Westport  River,  Mass., 
^ewport.  Block  Island,  and  Greenwich  Bay,  R.  I.,  and 
Stonmgton,  Conn.,  cove  near  Coasters  Harbor  Island, 
and  water  way  between  said  island  and  Rhode  Island, 
and  construction  of  harbor  of  refuge  at  or  near  Point 
Judith.  In  charge  of  the  in^rovement  of  the  riven 
Taunton,  Mass.,  Pawtucket,  Providence,  Warren,  and 
Pawcatuck,  and  Narragansett  Bay,  R.  I.,  and  removal  of 
Green  Jacket  Shoal,  Providence  River,  R.  I.  In  charge 
of  survey  of  Canapitsit  Channel  between  Cutty  hunk  and 
Neshawana  islandiB,  andMenemsha  Bite,  Mass.  In  charge 
of  removal  of  wrecks  of  schooners  Benjamin  Oarttide, 
JoHdh  WMtehouaef  and  Allie  Oaks  in  Hyannia  Harbor; 
Andrew  J.  Tark  in  Nantucket  Sound;  Sditk  T,  Gnn^  on 
Nantucket  Shoals :  Python  on  Pollock  Rip  Shoal:  /ttfr- 
2faweU  near  Pollock  Rip  Light-«hip,  and  Jfory  & 
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Statement  showing  rank  a/nd  d/uties  of  officers  of  Corps  of  Engineers — Gont^d. 


BANK  AND  NAMB. 


MAJOBS. 

(continued.) 
WiZL  B.  liyexmore , 


William  H.  Hener 


^illiAm  S.  Stanton 


Hiomas  H*  Handbory 


DUTIBS. 


Oliver  in  Vineyard  Haven  Sonnd|  Mass.  In  cliarge  of 
coDBtrnction  of  draw  protection  at  the  bridge  across 
Taunton  River,  Somerset,  Mass.  To  supervise  the  con- 
struction of  bridge  at  Osterville,  Mass.  Member  of 
Board  of  Engineer  Officers  to  consider  and  report  apon 
the  subject  of  the  harbor  lines  of  the  Port  of  Boston. 
Detached;  engineer  first  and  second  Light-house  dis- 
tricts. 

In  charge  of  improvement  of  Humboldt  Harbor  and  Bay, 
Cal.  In  charge  of  the  improvement  of  the  Sacramento, 
Feather,  San  Joaquin,  and  Mokelumne  rivers,  and  Peta- 
iuma  Creek,  Cal.  In  charge  of  removal  of  wreck  of 
barge  Philip  in  San  Joaquin  Kiver,  below  Stockton,  Cal. 
Member  of  Boards  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  of  San  Fran- 
cisco and  San  Diego  harbors  and  adjacent  waters,  and 
at  San  Pedro,  Cal.  Member  of  Board  of  Officers  for  the 
examination  lor  promotion  of  certain  officers  of  the  Corps 
of  Engineers.    Engineer  twelfth  Light-house  district. 

Detached ;  Engineer  first  and  second  light-house  districts. 
In  charge  of  the  defensive  works  at  Forts  Macon  and  Cas- 
well, N.  C.  In  charge  of  the  improvement  of  Beaufort 
Harbor  J  N.  C,  and  Georgetown  Harbor,  S.  C.  In  charge 
of  the  improvement  of  Stannton  River,  Va. ;  Cape  Fear 
River  above  and  below  Wilmington,  Koanoke,  Neuse, 
Pamlico,  Tar,  Yadkin,  Black,  Trent,  New,  North  East 
(Cape  Fear),  Lockwoods  FoUv,  and  Pasquotank  rivers, 
Contentnia,  Mackeys,  and  Fishing  creeks,  Ocracoke  In- 
let, and  inland  water  way  from.  Newborn  to  Beaafort, 
inland  water  way  between  Beaufort  Harbor  and  New 
River,  and  water  way  between  New  River  and  Swans- 
boro,  W.  C,  and  Winyaw  Bay,  S.  C.  To  exercise  supervi- 
sion over  the  construction  of  bridge  across  the  Cape  Fear 
River  at  Fayetteville^  N.  C. 

In  charge  of  the  defensive  works  at  Forts  StevoDS,  Oregon, 
and  Canby,  Wash.  In  charge  of  the  improvement  or  the 
canal  at  the  Cascades,  OregoD,  mouth  of  the  Columbia 
River,  the  Lower  Columbia  River,  Oregon,  and  Wash., 
Willamette  River  above  Portland,  and  Lower  Willamette 
River  below  Portland,  and  Youngs  and  Klaskuine  rivers, 
Oregon,  and  of  the  Cowlitz  River,  Wash.  In  charge  of 
snrvev  of  Willamette  River  at  Clackamas  Rapids,  Ross 
Island,  and  Corvallis,  Lower  Willamette  and  Columbia 
rivers,  Yamhill  River  from  mouth  to  McMinnville,  and 
Lewis  and  Clarks  River,  Oregon,  Columbia  River  from 
mouth  of  Willamette  to  Vancouver,  and  Grays  River, 
for  snagging^  Wash.  In  charge  of  water  gauges  on  the 
Columbia  River  from  Astoria  to  the  bar.  In  charse  of 
removal  of  wreck  of  the  Sylvia  de  Grasse  from  the  chan- 
nel of  the  Columbia  River,  Oregon.  To  supervise  the  con- 
struction of  bridges  across  the  Willamette  River  oppo- 
site Albany :  across  the  Yamhill  River  near  Lafayette ; 
across  the  Walluski  River,  Clatsop  County,  Oregon; 
across  the  Columbia  River  near  Vancouver,  and  across  the 
Cowlitz  River  at  Toledo,  Wash.  Member  of  Boards  of 
Engineer  Officers  to  consider  and  report  on  the  subject  of 
the  harbor  lines  at  Portland ;  on  snip  canal  to  connect 
lakes  Union,  Washington,  and  Samamish  with  Puget 
Sound;  to  consider  and  report  on  the  subject  of  uie 
harbor  lines  at  Olympia,  Vancouver,  and  Bellingham 
Bay;  and  at  Port  Townsondy  Port  Angeles,  Anacortea, 
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BAinC  AND  NAME. 


DUTIBS. 


MAJORS. 

(oontinned.) 
Tliomaa  H.  Handbury . . 


James  C.  Post 

James  F.  Gregory 


Henry  M.  Adams . .. . 
Chas.  £.  L.  B.  Davis 


Aberdeen,  Ocoeta,  Ballard,  Seattle,  Edmonds,  Sidney, 
Hoqniam,  Soutb  Bend,  Tacoma,  Steilacoom,  Blaine,  Cos- 
mopolis,  Ilwaco,  and  La  Conner,  Wash. ;  and  to  examine 
and  report  upon  the  plans  of  two  bridges  over  the  Will- 
amette River,  and  within  the  corporate  limits  of  Port- 
land, Oregon.    Engineer  thirteentn  light-honse  district. 

Detached ;  Military  attach^  to  the  United  States  legation 
at  London.  Delegate  to  the  International  G^graphical 
Congress  at  Berne,  Switzerland^  Augnst  10-15,  1891. 

Detached ;  Engineer  Secretary  or  the  Light-honse  Board. 
In  charge  of  the  improvement  of  the  harbors  at  Manis- 
tique  and  Cedar  River,  Mich. ;  Menomonee,  Oconto,  Pen- 
sankee.  Green  Bay,  Ahnapee,  Kewaunee,  Two  lavers, 
Manitowoc,  Sheboyean,  Port  Washington,  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.  In 
charge  of  harbors  of  reiuj^e  at  Milwaukee  Bay,  and  at  en- 
trance to  Sturgeon  Bay  Canal,  Lake  Michigan,  Wis.  In 
charge  of  Portage  Lake  and  Lake  Superior  ship  canals. 
In  charge  of  &e  improvement  of  Menomonee  River. 
Mich,  and  Wis.,  south  outlet  of  Lake  Winnebago,  ana 
removing  sand  bar  at  outlet  of  Fond  du  Lac  River,  and 
of  the  Fox  River,  Wis.  In  charge  of  water-level  obser- 
vations on  Lake  Michigan.  To  supervise  the  construc- 
tion of  bridges  across  the  Sheboygan  River  at  Sheboygan ; 
across  the  Portage  Canal  near  Portage  City ;  across  Fox 
River  at  Oshkosh;  across  Manitowoc  River  at  Mani- 
towoc, and  across  Wolf  River  at  New  London,  Wis. 

In  charge  of  the  Third  Division,  Office  of  the  Chief  of  En- 
gineers. 

In  charge  of  the  improvement  of  the  harbors  at  Manis- 
tique  and  Cedar  River.  Mich. ;  Menomonee,  Oconto,  Pen- 
saukee.  Green  Bay,  Ahnapee,  Kewaunee,  Two  Rivera, 
Manitowoc,  Sheboygan,  Port  Washington,  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.  In 
charge  of  harbors  of  refuge  at  Milwaukee  Bay,  and  at 
entrance  to  Sturgeon  Bay  Canal,  Lake  Michigan,  Wis. 
In  charge  of  Portage  Lake  and  Lake  Superior  ship 
canals.  In  charge  of  the  improvement  of  Menomonee 
River,  Mich,  and  Wis.,  south  outlet  of  Lake  Winnebago, 
and  removing  sand-bar  at  outlet  of  Fond  dn  Lao  River, 
and  of  the  rivers  Fox  and  Wisconsin.  Wis.  in  charge  of 
water-level  observations  on  Lake  Michigan.  To  super- 
vise the  construction  of  bridge  across  the  Sheboygan 
River  at  Sheboygan,  Wis.  Member  of  Board  of  Engmeer 
Officers  to  investigate  and  report  upon  the  alleged  obstruc- 
tion of  navigation  by  a  bridge  over  the  Chicago  River  at 
Chicago,  111.  In  charge  of  the  defensive  worEs  at  Forts 
Foote  and  Washington,  Md. ;  Wool  and  Monroe,  Va.  In 
charge  of  the  improvement  of  the  Potomac  River  in  the  vi- 
cinity of  Washington,  and  of  channel  in  the  Eastern 
Branch,  Potomac  River.  In  charge  of  the  improvement  of 
Patuxent  River,  Md.,  of  the  rivers  Rappahannock  Matta- 
poni,  York,  and  Pamunkey,  and  of  Nomini,  Urbaiia,Occo- 
quan,  and  Aquia  creeks,  V a.  In  charge  of  the  construction 
of  the  sewerage  system  at  Fort  Monroe,  Va.  To  supervise 
the  reconstruction  of  the  Washington  shore  end  of  the 
''Long  Bridge ''  at  Washington,  D.  C^  the  constmotioa 
of  bridge  across  Potomac  River  at  "llie  Three  Sisten,* 
D.  C. ;  of  bridge  across  Patuxent  River  at  Mt.  Calvert. 
Md. :  and  of  a  street  railway  and  a  bridge  across  Mill 
Czeek,  at  Fort  Monroe,  Ya.  Member  of  Boacd  of  Eagi- 
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SAUK  AND  NAMX. 


DUlZEfl. 


MAJOB8. 

(continned.) 
«.  £.  L.  B.  DaviB 


lesB.  Qniim 


el  W.  liOdkwood 


neer  Offloers  to  oonBider  and  report  iii>on  the  snbjeot  of 
the  harlN)!  lines  in  the  Anaoostia  River,  from  its  month 
to  BenningB  Bridge.  Member  of  general  conrt-martial 
convened  at  Cleveland,  Ohio,  Febmary  3, 1892. 

In  charge  of  the  defensive  works  at  Forts  Jaekson,  St. 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dnpr^y 
Battel^  Bienvenne,  and  Tower  at  Proctorsville^  La.  In 
charge  of  the  improvement  of  the  Amite  River  and 
Bayon  Manchac,  l^ckfaw,  Tchefdncte,  and  Bogne  Falia 
rivers,  month  and  passes  of  Calcasieu  River,  bayoos 
Terrebonne  and  Coortablean,  and  Bayon  Teche  hoxa 
month  to  St.  Martinsville,  La^  harbor  at  Sabine  Pass, 
Bine  Back  Bar,  and  Neches  Kiver,  Tex.,  and  Sabine 
River,  La.  and  Tex.,  Bayou  Plaquemine,  for  securing 
a  navigable  channel  up  to  Plaquemine  Dike,  and  of 
Bayou  La  Fourche,  La.  In  charge  of  survey  of  Mennentau 
River,  including  its  tributaries  and  course  throufi^hLake 
Arthur  and  Grand  Lake  to  the  Gulf  of  Mexico^  La.,  and 
examination  of  Bayou  Carlin,  La.,  and  Sabme  l^ver, 
Tex.  In  charge  of  removal  of  wreck  of  bark  Bruoe  in 
the  harbor  of  Ship  Island,  Miss.,  and  of  wreck  of  a  coal 
barge  in  Bayou  Teche,  near  Franklin,  La.  To  report 
upon  the  depth  and  width  of  a  channel  secured  and 
maintained  by  jetties  at  the  mouth  of  the  Mississippi 
River.  Member  of  Board  of  Engineer  Officers  to  consider 
and  report  upon  a  project  for  a  lock  at  the  mouth  of 
Bavou  Plaquemine,  La.  Engineer  seventh  and  eighth 
light-house  districts. 

In  charge  of  the  improvement  of  Little  Kanawha,  Gu^an- 
dotte,  and  Buokhannon  rivers,  W.  Va.,  Big  Sandy  River, 
and  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Kjr. ;  of 
the  Kentucky.  Tradewater,  Green,  and  Barren  nvers; 
Levisa  Fork  or  Bis  Sandy  River^  and  Rou^h  River  from 
mouth  to  Hartford,  and  of  Llckmg  river  rrom  Farmers 
to  West  Liberty,  Ky.  In  charge  of  examination  of 
Green  River  above  the  mouth  of  Big  Barren  River,  Ky. 
and  Tenn.  To  exorcise  supervision  over  the  construction 
of  the  proposed  road  of  the  Carrollton,  or  Lock  No.  1. 
Turnpike  Company,  through  the  laud  of  the  Unitea 
States  at  Lock  No.  1,  Kentucky  River;  of  bridge  across 
the  Kentucky  River  near  the  mouth  of  Tates  Creek,  and 
of  two  bridges  across  the  Tug  Fork  of  the  Big  Sandy 
River  above  Catlettsburg,  Ky.  In  teniporary  charge  of 
the  improvement  of  the  Ohio  River,  Monongahela  and 
Cheat  rivers,  W.  Va.,  Allegheny  River,  Pa.,  and  of  the 
Muskingum  River,  Ohio.  In  temporary  charge  of  the 
construction  of  harbor  of  refuge  at  mouth  of  Muskineum 
River;  of  a  dam  at  Herrs  Island,  and  of  a  movable  dam 
at  or  below  the  mouth  of  Beaver  River,  Pa.    In  tem- 

Sorary  charge  of  operating  snag-boats  on  the  Ohio 
iver.  To  exercise  supervision,  temporarily,  over  the 
construction  of  bridges  across  Ohio  River  near  Ceredo, 
W.  Va. ;  over  Muskingum  River  at  Zanesville;  above 
the  mouth  of  Brush  Creek,  Ohio:  over  the  Allegheny 
River  at  Pittsburg;  over  the  Monongahela  River  at 
Pittsburg;  near  Pittsburg:  and  over  Toughioghenv 
River  at  McKeesport^  Pa.  Member  of  Boards  of  Engi- 
neer Officers  to  consider  and  report  upon  the  subject  of 
harbor  lines  at  Pittsburs,  Pa.,  and  on  the  Ohio  to  Davis 
Island  Dam;  on  both  aides  ox  the  Ohio  River  firom  the 
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BAHK  AKD  NAKB. 


KAJOB8. 

(oontinaecL) 
Daniel  W.  Lodkwood. 


Emest  H.  Boffiier 


John  G.  Mallery. 


OAPTAINB. 

Clinton  B.  Sean.. 


Thomas  Turtle 


Edward  Magnire . . . 
Frederiok  A.  Mahan 


npper  end  of  Martins  Ferry  to  the  lower  end  of  the  eity 
of  Bellairey  Ohio;  and  at  Cincinnati,  including  the 
Licking  Biver  between  its  month  and  the  bridge  of  the 
LonisYille  and  Nashville  Bailroad;  the  dam  to  be  boilt 
in  the  Big  Sandy  Biver  near  Louisa^  Ky. ;  and  npon 
plans  of  a  bridge  across  the  Ohio  Biver  between  Cbv- 
ington,  Ev..  and  Cincinnati,  Ohio. 

In  charge  of  the  improvement  of  the  Mississippi  Biver  be- 
tween Des  Moines  Bapids  and  the  month  of  the  lUinoia 
Biver.  In  charge  of  the  improvement  of  the  harbors  at 
Erie.  Pa.,  and  Buffalo,  Wilson,  OlcotC,  Oak  Orchard, 
and  Dunkirk,  N.  T.  In  charge  of  improvement  of  Tona- 
wanda  Harbor  and  Niagara  Biver,  N.  T.  In  charge  of 
measurement  of  the  discharge  of  Niagara  Biver.  Mem- 
ber of  Board  of  Engineer  Officers  to  consider  and  repoErt 
upon  the  subject  of  harbor  lines  at  Oswego,  N.  Y. 

Detached;  Engineer  fifbh  and  sixth  light-house  districts. 
In  charge  of  the  defensive  works  at  Forts  Marion  and 
Taylor,  Fla.  In  charge  of  the  improvement  of  the  har- 
bors at  Key  West,  including  entrance  thereto,  Tampa 
Bay,  Cedar  Keys,  and  St.  Augustine.  Fla.  hx  charse  of 
the  improvement  of  the  St.  Johns  Kiver,  Volusia  Bar. 
Caloosahatchee,  Manatee^  Withlacooohee.  Snwanee.  and 
Pease  rivers,  channel,  oi  Charlotte  Haroor  and  ri 
Creek,  Ooklawaha  Biver,  and  Sarasota  Bay,  Fla. 


Commanding  Company  A,  Battalion  of  En^neers.  In- 
structor in  submarine  mining  at  the  U.  S.  Engineer 
School.  Member  of  general  court  martial  convened  at 
Willets  Point  November  11, 1891. 

In  charjB^e  of  the  fourth  and  fifbh  divisions.  Office  of  the 
ChieT  of  En^^eers.  Disbursing  officer.  Office  of  the 
Chief  of  Engmeers.  In  charge  ofthe  defensive  works  at 
Forts  Foote  and  Washington,  Md.,  Wool  and  Monroe^ 
Va.  In  char^  of  the  miprovement  of  the  Potomao 
Biver  in  the  vicinity  of  Washington,  and  of  channel  in 
the  Eastern  Branch,  Potomac  Biver.  In  charge  of  the 
improvement  of  Patuxent  Biver,  Md^  of  the  rivers  Bap— ~ 

Sahannock,  Mattaponi,  York,  and  Pamunkey,  and  o: 
omini,  Urbana,  Occoquan,  and  Aquia  creelu,  Va.  Ii 
charge  of  the  construction  of  the  sewerage  system  a 
Fort  Monroe,  Va.  To  supervise  the  reconstruction  o 
the  Washington  shore  end  of  the  Long  Bridge  at  Wash- 
ington, D.  C.,  and  the  construction  of  a  street  railway^ 
and  a  bridge  across  Mill  Creek,  at  Fort  Monroe,  V 
Member  of  the  Board  of  Engineer  Officers  to  oonsid 
and  report  upon  the  subject  of  the  dam  to  be  built  J 
the  Big  Sandy  Biver  near  Louisa,  Ky.  Member  of  tha 
United  States  Board  on  Geographic  names.  Member  ot^ 
Board  of  Officers  to  consider  the  matter  of  bonds  givec^i 
by  disbursing  officers,  contractors,  and  others,  and  Urn 
prepare  suitable  regulations  and  requirements  for  th» 
acceptance  of  bonds  that  may  be  offered  by  surety  com 
panics. 

Detached;  Engineer  fourth  light-house  district. 

Detached;  Engineerfourth  light-house  district ;  Engin< 
secretary  of  the  Light-House  Board,  temporarily.     Dc 
taohed;  Engineer-secretary  of  the  Light-HoxuM  Boaid.  - 


RANK  AND   DUTIES  OF   OFFICEBS. 


441 


Uitement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — ^Oont'd. 


BAKK  AMD  NAMX. 


DUTIB8. 


CAPTAINS. 

(oontmaed.) 
Iitflet  F.  Powell . 


ilm  G.  D.  Knight 
LohardXj.Hoxle. 


iUiam  L.l[anhall... 


lepliH. 


lOip  IL  Price  •••• 


In  charge  of  the  improTement  of  MissBonri  RItot  firom  the 
Great  Falls  to  Sioux  City.  In  charge  of  the  improye- 
ment  of  the  Tellowstone  River^  Mont,  and  N.  Dale,  j^ 
chargeofsoryey  of  MissoQxi  River  between  Sionx  City 
and  Fort  Benton;  and  between  Great  Falls  and  canyon 
next  below  Stubbs  Ferry,  Mont. ;  and  from  the  Big  Sioox 
River  to  the  north  line  of  the  State  of  South  Dakota. 

In  charge  of  the  first  and  second  divisions,  Office  of  the 
Chief  of  Engineers ;  Member  of  Board  of  Officers  to  test 
range  and  position  finders. 

Commanding  Company  B,  Battalion  of  Engineers;  in- 
structor in  military  engineering  at  the  U.  8.  Engineer 
School;  member  of  general  courts-martial  "convened  at 
Willets  Point  June  8, 1891,  and  March  24, 1892. 

In  charge  of  the  improvement  of  the  harbors  at  Chioaffo 
and  Calumet,  111.  In  charge  of  the  improvement  of  the 
Illinois  and  Calumet  rivers.  In  charge  of  the  construc- 
tion of  the  Illinois  and  Mississippi  Canal.  In  charge  of 
the  survey  of  the  Illinois  River  irom  Lasalle  to  the  Mis- 
sissippi luver;  to  supervise  the  construction  of  bridge 
across  the  Illinois  River  at  Kampsville  or  Columbiana, 
ni.^  and  of  bridge  across  the  (Chicago  River  in  West 
Chicago,  Dl. ;  Member  of  Board  of  Engineer  Officers  to 
investigate  and  report  upon  the  allegMl  obstructions  of 
navigation  by  a  bridge  over  the  Chicago  River  at  Chi« 
oago.  111. ;  and  to  consider  and  report  upon  the  location 
of  the  western  terminus  of  the  Illinois  and  Mississippi 
Canal;  Member  of  Board  of  Officers  on  World's  Colum- 
bian Exposition;  Engineer  officer,  Department  of  the 
Missouri. 

In  charge  of  the  improvement  of  Tensas  River  and  Bfr^on 
Macon,  La.,  Ouachita  and  Black  rivers  and  Bayou  Bar- 
tholomew in  La.  and  Ark.,  Bosuf  River,  bayous  IVAr- 
bonne,  Rondeway,  and  Vidal,  La. ;  Cypress  Bayou,  La. 
and  Tex. ;  Red  River,  La.  and  Ark.,  Red  River  above  the 
Atchafalaya  River,  Ouachita  River  above  Camden,  Ark. ; 
North  Fork  and  main  river  of  the  Forked  Deer  River, 
South  Forked  Deer  River,  and  the  Big  Hatchie  River, 
Terni^  of  the  rivers  Big  Sunfiower.  Yazoo,  Big  Black, 
and  Tallahatchie.  TchuEi  Lake,  ana  Steeles  and  Wash- 
ington bayous.  Miss.  In  charge  of  survey  of  Tazoo 
River,  Miss.,  Red  River  ftom  Fulton,  Ark.,  to  the  Atcha- 
fisdaya  River,  La.,  and  Cypress  Bayou,  and  the  lakes  be- 
tween Jefi'erson,  Tex.,  and  Shreveportj  La.  In  charge 
of  the  wat«r  gauges  on  the  Lower  Mississippi  River  and 
its  principal  tributaries.  To  supervise  the  construction  of 
the  bridges  across  the  Tensas  River  at  Claytons  Planta- 
tion; across  Little  River;  across  Bosuf  River  near  Ray- 
ville;  across  Red  River  at  Upper  Falls  near  Alexandria; 
across  Ouachita  River  near  Columbia,  La.,  and  of  bridge 
across  Big  Black  River  at  Baldwins  Ferr^ ;  and  to  super- 
vise changes  and  alterations  in  the  bridge  across  Big 
Black  River  at  Aliens  Station,  Miss. 

In  charge  of  the  defensive  works  at  Forts  McRee,  Pickens, 
and  Barrancas,  Fla.  In  charge  of  the  improvement  of 
Pensacola  and  Apalachicola  harbors,  Fla.  In  charge  of 
the  improvement  of  the  rivers  Coosa  and  Chattahoocheey 
Ga.  and  Ala.,  Flint,  Ga.,  Choctawhatchee,  Escambia^ 
and  Conecuh,  Fla.  and  Ala^  Alabama^Cahaba,  and  Talla- 
poosa, Ala.,  Apalachicola  River  and  La  Grange  Bayou^ 
improving  £Uuibm  Siret,  Fla.    To  ■aperyiM  thA  ooi^ 
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PhiBp  M.  Price. 


Carl  F.  Polfirey. 


William  H.  Bixby 


Heniy&Taber, 


DUTIB8* 


Btmction  of  bridge  across  the  Alabama  River  near  Mont- 
^mery,  Ala.  Member  of  Board  of  Engineer  Officers  on 
improvement  of  Pensacola  Harbor,  Fla. 

Secretary  and  disborsing  officer  of  the  Mississippi  River 
Commission  created  by  act  of  Congress  approved  Jane 
28,  1879.  Secretary  and  assistant  to  the  construction 
committee  of  the  Mississippi  River  Commission  and  dis- 
bursing officer  for  works  carried  on  by  the  Commission. 

In  charge  of  the  defensive  works  at  Forts  Macon  and  Cas- 
well, N.  C.  In  charge  of  the  improvement  of  Beaufort 
Harbor,  N.  C,  and  Georgetown  Harbor,  8.  C.  In  charge 
of  the  improvement  of  Stannton  River,  Ya. ;  Cape  Fear 
River  above  and  below  Wilmington,  Roanoke,  Nense, 
Pamlico,  Tar,  Tadkin,  Black,  Trent,  New,  North  East 
(Cape  Fear),  Lockwoods  Folly,  and  JPasqaotank  rivers^ 
Contentnia.  Mackeys,  and  Fishing  creeks,  Ocracoke  In- 
let, and  inland  water  way  from  Mewbem  to  Beanfort, 
inland  waterway  between  Beanfort  Harbor  and  New 
River,  and  water  way  between  New  River  and  Swans- 
boro,  N.  C,  and  Winyaw  Bay,  S.  C.  In  charge  of  re- 
moval of  wreck  of  a  schooner  in  Pamlico  River,  N.  C. 
To  exercise  suiiervision  over  the  construction  of  bridge 
across  the  Cape  Fear  River  at  Fayetteville,  N.  C.  Mem- 
ber of  Commission  of  Engineer  Officers  on  national 
harbor  of  refuge  near  the  mouth  of  Delaware  Bay. 
In  charge  of  the  defensive  works  of  forts  at  Clarks 
Point,  Mass.,  Dutch  Island,  and  Fort  Adams,  R.  I.  In 
charge  of  the  improvement  of  the  harbors  of  Nantncket, 
Wareham,  Hyannis,  New  Bedford,  Vineyard  Haven, 
Marthas  Vineyard,  inner  harbor  at  Edgartown,  and 
Westport  and  East  and  West  Branch  of  Westport  River, 
Mass. ;  Newport,  Block  Island,  and  Greenwich  Bay,  R. 
I.,  and  Stonmgton,  Conn.;  cove  near  Coasters  Harbor 
Island,  and  water  way  between  said  island  and  Rhode 
Island,  and  construction  of  harbor  of  refxige  at  or  near 
Point  Judith.  In  charge  of  the  improvement  of  the 
rivers  Taunton,  Mass.;  Pawtucket,  Providence,  and 
Pawcatnck,  and  Narragansett  Bay,  R.  I.,  and  removal  of 
Green  Jacket  Shoal,  Providence  River,  K.  I.  In  char|[e 
of  removal  of  wrecks  of  schooners  Allie  Oakt,  in  Hyannis 
Harbor;  Andrew  J,  Yorkf  in  Nantucket  Sound:  .Editik  T. 
Gundy,  on  Nantucket  Shoals;  JPvi^ti,  on  Pollock  Rip 
Shoal;  Florence  Nowell,  near  Pollock  Rip  Light-Ship: 
Marjf  E,  Oliver,  in  Vineyard  Haven  Sound;  BerO^  J, 
Fellowe  and  J,  B,  WoodSury,  Chatham  Bay,  Cape  Cod, 
and  part  of  wreck  of  schooner  Lucy  Jonee,  near  Cross 
Rip  Light-Ship,  Mass.  To  supervise  the  construction 
of  bridge  at  Osterville,  and  of  bridge  across  Cohasset 
Narrows  between  Wareham  and  Bourne,  Mass. 

In  charge  of  the  improvement  of  the  Arkansas  River— re- 
moval of  snags,  etc. ;  Arkansas  River,  from  Wichita, 
Kans.,  to  mouth,  and  of  rivers  White,  St.  Francis,  Little 
Red,  and  Petit  Jean,  Ark.,  Black,  Mo.  and  Ark.,  Little 
River  and  St.  Francis  River,  Mo. ;  and  of  removal  of 
rook  shoals  in  Fourche  River,  Ark.  In  charge  of  sur- 
vey of  Clarendon  and  Lower  White  River,  and  examina- 
tion of  Red  River  at  railroad  bridge,  Fulton,  Ark.  To 
supervise  the  construction  of  bridges  across  the  Potean 
River,  in  the  Choctaw  Nation,  near  Fort  Smith;  across 
the  Arkansas  River,  in  the  Indian  Territory;  at  Cnot- 
mings  Landing,  at  Rob  Roy^  and  at  Dardaneue,  Ark. 
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StatemmtsJMwingranJcanddutiesof  officers  of  Corps  of  Engineers — Oont^d. 


baux  and  nakb. 


OAPTAINB. 

(oontinued.) 


Brio  Bergland. 


Wmiam  T.  BoBsell. 


liomaa  W.  Symons 


SmitliS.Ijeacli .. 
)ftn  G»KiDgiiuiii. 


William  M.  Black 


DUTIBS. 


Commanding  Company  C,  Battalion  of  Eng^ineers.  In- 
stmotor  in  civil  engineering  at  the  U.  S.  Engineer  SchooL 
Detached;  Engineer  fifth  and  sixth  light-house  districts. 

Detached;  assistant  to  the  Engineer  Conmiissioner  of  the 
District  of  Columbia.  Detached;  Engineer  Commis- 
sioner of  the  District  of  Columbia. 

In  charge  of  the  improrement  of  harbor  at  Tillamook 
Bay,  harbor  at  Taquina  Bay,  entrance  to  harbor  at  Coos 
Bay,  entrance  to  harbor  at  Nehalem  Bay,  mouth  of  Sius- 
law  Riyer,  and  of  Umpqua  and  Coqmlle  riyers,  Oregon : 
the  Upper  Columbia  and  Snake  rivers,  Oregon  and 
Wash.jtne  Columbia  River  finom  the  head  of  Rock  Island 
Rapids  to  the  foot  of  Priest  Rapids,  and  of  the  rivers 
Chehalis,  Ska^t,  Stielaquamish,  Nootsack,  Snohomish, 
and  Snoqualmie,  Wash.  In  charge  of  survey  of  the  Co- 
lumbia River  from  the  international  boundary  to  Rock 
Island  Rapids,  Tillamook  Bay  and  Bar,  Coquille  River 
from  Coquille  City  to-  Myrtle  Point,  O^gon,  Olympia 
Harbor,  and  Swinomish  Slough,  Wash,  in  charge  of 
the  removal  of  wreck  of  bark  Charles  Devens  in  Coos 
Bay,  Oregon.  To  supervise  the  construction  of  bridges 
across  Coal  Bank  Slough,  Oreeonj  across  Johns  River 
near  Grays  Harbor,  across  Chehalis  River  (tvro),  across 
lyWamish  River  (two),  across  Snohomish  River  (three), 
across  Ebey  Slouffh,  across  Swinomish  Slough,  across 
Algers  Slough,  wash.,  and  across  Clearwater  River 
above  Lewiston,  Idaho.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  on  the  subject  of  the  har- 
bor lines  at  Portland;  on  ship  canal  to  connect  Lakes 
Union,  Washington,  and  Samamish  with  Pu^et  Sound ;  to 
examine  and  report  upon  the  plans  of  two  bridges  over  the 
Willamette  River,  and  witnin  tiie  corporate  limits  of 
Portland,  Oreeon;  to  consider  and  report  on  the  subject 
of  the  harbor  lines  at  Olympia,  Vancouver,  and  Belling- 
ham  Bay:  and  at  Port  Townsend,  Port  Angeles,  Ana- 
cortes,  Aoerdeen,  Ocosta,  Ballard,  Seattle,  Edmonds, 
Sidney,  Hoquiam,  South  Bend,  Tacoma,  Steilacoom, 
Blaine,  Cosmopolis,  Ilwaco,  and  La  Conner,  Wash. 

On  duty  under  the  immediate  orders  of  Lieut.  Col.  Mans- 
field upon  the  fortifications  of  Boston  Harbor. 

In  charge  of  the  defensive  works  at  Forts  Niagara^  Porter, 
and  Ontario,  N.  YT  In  charge  of  the  improvement  of 
the  harbors  at  Charlotte,  Great  Sodus  Bay,  Little  Sodua 
Bay.  Oswego,  Sacketts  Harbor,  and  Pultneyville,  N.  Y. 
In  cnarge  of  water-level  observations  on  Lake  Ontario. 
Member  of  Board  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  harbor  lines  at  Oswego,  N.  Y. 

In  charee  of  the  defensive  works  at  Forts  Marion  and  Tay« 
lor,  Fla.  In  charge  of  the  improvement  of  the  harbors 
at  Key  West,  including  entrance  thereto,  Tampa  Bay, 
Cedar  Keys,  and  St.  Aueustine^  Fla.    In  charge  of  the 

'  improyement  of  the  St.  Johns  River,  Volusia  Bar,  Calooa- 
ahatchee,  Manatee,  Withlacoochee,  Suwanee,  and  Pease 
rivers,  channel  of  Charlotte  Harbor  and  Pease  Creek, 
Ocklawaha  River,  and  Sarasota  Bay,  Fla.  Member  of 
Board  of  Engineer  Officers  on  improvement  of  Pensacola 
Harbor,  Fla.  Commanding  Companjr  C,  Battalion  of  En« 
gineers.  Instructor  in  civu  engineering  at  the  U.  S.  En- 
gineer School.  Member  of  general  court-martial  oon- 
irened  at  WiUets  Pointy  MaroE  24^  1882. 
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BAHK  AJBCD  NAIOL 


GAFTAnra. 

(oautinufid.) 


Walter  L.  Fiak. 


Solomon  W.  Boeosler . 


George  McC.  Derby. 


Jomea  L.  LiibIc  . 


Frederic  Y.  Abbot. 


Thomaa  L.  Casey 


Dums. 


In  oharffe  of  the  improTement  of  the  harbors  of  Dnlutfa, 
Grana  Marais,  A^ate  Bay,  Minn. ;  Superior  Bay  on  Liake 
Superior,  St.  Lonis  Bay,  and  Ashland,  Wis. :  Ontonagon. 
Eagle  Harbor,  and  Martinette,  harbor  of  relnge  at  Grand 
Marais,  Mich.,  and  of  Minnesota  Point  at  Superior,  Wis. 
In  charge  of  survey  of  St.  Louis  Biver,  Minn.,  and  resur- 
▼ey  of  Marquette  Harbor,  Mich.  In  charge  of  water- 
level  observations  on  Lake  Superior.  In  charge  of  the 
establishment  of  reference  marks  for  harbor  lines  in 
Portage  Lake,  Mich.  To  exercise  supervision  over  con- 
struction of  two  bridges  across  the  St.  Louis  Biver  be- 
tween the  States  of  Minnesota  and  Wisconsin. 

In  charge  of  first  district  of  the  Mississippi  Biver  from 
Cairo  to  foot  of  Island  No.  40,  and  of  second  district  from 
foot  of  Island  No.  40  to  mouth  of  White  Biver,  for  the 
purpose  of  improvement  and  the  construction  and  repair 
of  levees.  To  exercise  supervision  over  construction  of 
bridge  •  across  the  Mississippi  Biver  at  Memphis,  Tenn. 
Member  of  Board  of  En^^eer  Officers  on  building  and 
repair  of  levees  on  the  Mississippi  Biver. 

Detached ;  on  duty  at  the  Military  Academy  as  instructor 
in  practical  military  engineering,  and  in  command  of 
Company  E,  Battalion  of  Engineers.  In  charge  of  the 
preservation  and  repairs  of  Fort  Clinton  and  the  batter- 
ies at  the  Military  Academy.  In  charge  of  waterworks 
and  supply  line,  officer  in  charge  of  post  school  for  en- 
listed men,  recruiting  officer  for  Company  E,  Battalion 
of  Engineers,  and  acting  signal  officer  at  West  Points  N. 
Y.  In  charge  of  the  construction  of  a  new  gymnasium 
at  West  Point,  N.  Y.  Member  of  board  to  make  certain 
inventories  concerning  a  gymnasium  building  at  the 
United  States  Military  Academy.  Member  or  general 
oourts-martial  convened  at  West  Point,  N.  Y.,  Jul^,  1891, 
and  April  5,  1892. 

Detached;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia. 

In  charge  of  the  defensive  works  at  Forts  Moultrie,  Sum- 
ter, and  Johnson,  and  Castle  Pinckney,  S.  C.  In  charge 
of  the  improvement  of  the  harbor  at  Charleston,  8.  C. 
In  charge  of  the  improvement  of  Lumber  Biver,  and  of 
Waccamaw  lUver  to  Waccamaw  Lake,  N.  C.  and  8.  C. ; 
of  the  Ashley,  Edisto,  Salkiehatchie,  Little  Peedee, 
Great  Peedee,  Santee,  Wateree,  Congaree,  Clark  and 
Beaufort  rivers,  Mingo  Creek,  and  Wapx>oo  Cut,  8.  C. 

In  charge  of  the  improvement  of  Eeyport  Harbor,  N.  J., 
and  harbor  at  Canarsie  Bay,  N.  Y.  In  charge  of  tiie 
improvement  of  Arthur  Kill  between  Staten  Island  and 
the  New  Jersey  shore^  N.  Y.  and  N.  J.  In  charge  of  the 
improvement  of  the  nvers  Shrewsbury,  Bah  way,  Eliza- 
beth, South,  Baritan,  and  Passaic,  mouth  of  Squan 
Biver,  Shoal  Harbor,  and  Comptons  Creek,  and  Matt^ 
wan  Creek,  N.  J. ;  Sheepshead  Bay,  and  Sumpawanns 
Inlet,  N.  Y. ;  and  channel  between  Staten  Island  and 
New  Jersey.  In  charge  of  survey  of  Hackensack  Biver, 
firom  below  the  Newark  and  New  York  Bailroad  Bridge, 
on  Newark  Bay,  to  the  town  of  Hackensack,  N.  J.  To 
supervise  the  use  of  the  United  States  dike  on  Newark 
Bay  front;  the  construction  of  bridge  acroes  Newark 
Bay  at  Newark,  and  of  bridge  across  Shrewsbury  Biver 
at  liighland  Beach,  N.J.    Member  of  Boards 
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RAKK  AND  NAKB. 


DUTZBS* 


OAFTAIKB. 

(oontinaed.) 
Thomas  L.  Casey. . 


Theodore  A.  Bingham  .. 
Curtis  McD.  Townsend 


Onstay  J«  Fiebeger .  •••, 


Obedhi  M«  Carter. 


George  W.  Goethale. 


VIBflT  UB UTIUIAIVTS. 

johnicmis 


Offloers  to  consider  and  report  upon  the  snbjeot  of  the 
harbor  lines  in  Stamford  Harbor;  at  Norwalk,  and  at 
Bridgeport,  Conn. 

Detached;  military  attach^  to  the  United  States  legation 
at  Berlin. 

In  charge  of  third  district  of  the  Mississippi  Riyer,  from 
month  of  White  Biyer  to  Warrenton,  for  the  purpose  of 
improyement  and  the  eonstniction  and  repair  of  leyees, 
to  include  the  improyement  of  the  harbor  at  Vicksbnrg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  leyees  on  the  Mississippi  Biyer. 

In  charge  of  the  improyement  of  the  harbor  at  Norfolk, 
and  the  approach  to  Norfolk  Harbor  and  the  United 
States  Nayy  Tard,  Va.  In  charge  of  the  improyement 
of  the  Appomattox,  Chickahominy,  and  l^ansemond 
riyerSy  including  mouths  of  Bennett  and  Chuckatuok 
creeks,  and  of  Hampton  Creek  and  Bar^  Va.,  North 
Landing  Biyer,  and  inland  water  route  irom  Norfolk 
Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Curri- 
tuck Sound,  Ya.  and  N.  C,  Currituck  Sound,  Coanjok 
Bay  and  North  Biyer  Bar,  N.  C.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  upon  the  sulnect 
of  harbor  lines  in  James  ^iyer  from  Richmond  to  City 
Point,  Va.  Detached;  A^ijtant  to  the  Engineer  Com- 
missioner of  the  District  of  Columbia. 

In  charse  of  the  defensiye  works  at  Forts  Oglethorpe  and 
Pulaski,  Ga..  and  Clinch,  Fla.  In  charge  of  the  im- 
proyement 01  the  harbors  at  Sayannah,  Brunswick,  and 
Darien,  Ga.  In  charge  of  the  improyement  of  Cumber- 
land Sound,  Ga.[and  Fla.,  Sayannah,  Altamaha,  Ocmul- 
gee,  and  Oconee  riyers,  and  Jekyl  Creek^  Ga.  In  charge 
of  suryey  of  Brunswick  Outer  Bar,  and  inside  routes  be- 
tween Doboy  and  Sopelo,  Ga.,  and  between  Sayannah,  Ga., 
and  Femandina,  Fla.  In  charge  of  remoyal  of  wrecks  of 
steam  flat  MolUm,  in  Darien  £yer,  near  Darien.  and  of 
steamboat  near  mouth  of  Three-Mile  Cut,  and  oi  sailing 
yessel  in  Sayannah  Harbor,  Ga.  To  exercise  superyision 
oyer  the  construction  of  two  bridges  across  the  Oconee 
Riyer  at  or  near  Dublin,  of  bridge  at  Dublin,  and  of 
bridge  across  Sayannah  Riyer  at  or  near  ''Sisters  Ferry,'' 
Ga.  Member  of  Board  of  Engineer  Officers  on  improye- 
ment of  Pensacola  Harbor,  Fla. 

In  charge  of  the  improyement  of  Tennessee  Riyer  i^m 
Chattanooga  to  the  foot  of  Bee  Tree  Shoals.  To  super- 
yise  the  construction  of  bridge  across  Elk  Riyer  at  Elk 
Riyer  Mills,  Ala. 


In  charge  of  fourth  district  of  the  Mississippi  Riyer  from 
Warrenton  to  head  of  the  passes,  for  the  purpose  of  im- 

groyement  and  the  construction  and  repair  of  leyees,  to 
iclude  leyees  and  special  work  on  the  riyer.  the  im- 
proyement of  the  harbor  at  New  Orleans,  the  Mississippi 
Biyer  at  Natchez  and  Vididia,  the  mouth  of  Red  Riyer, 
and  at  the  mouth  of  Bayou  Plaquemine,  and  the  rectifi- 
cation of  the  Red  and  Atchafalaya  riyers  at  mouth  of  Red 
Riyer;  member  of  Board  of  Engineer  Officers  on  build- 
ing and  repair  of  leyees  on  the  MIsHisaippi  Riyer. 
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Statement  shotoing  rank  and  diMes  of  officers  of  Corps  of  Engineers — OontUi 


BAHX  AHD  NAMB. 


FIRST  UJBU'I'IBW4WT8- 

(oontinned.) 


John  Biddle. 


Harry  F.  Hodges 


James  G.  Wairen. 


Edward  Boir. 


Lansing  H.  Beaoh 


Graham  D.  Fitoh. 
George  A.  Ziun... 


DITTDBS. 


William  C.  Langfitt .. 
Henry  £.  Waterman., 


James  C.  Sanford 


Hiram  M.  Chittenden. 
Cassius  £.  Gillette  ... 


DaTid  DnB.  Gaillard 


On  duty  nnder  the  immediate  orders  of  Lientenant-Colooel 
Barlow.  On  duty  nnder  the  immediate  orders  of  Lientb 
Col.  Kobert. 

Detached;  on  dnt^  at  the  Hilita^  Academy  as  Assistant 
Professor  of  Civil  and  Military  Engineering;  member  of 
Board  to  make  certain  inventories  oonoeming  a  gymna- 
sium building  at  the  United  States  Military  Academy; 
member  of  general  courts-martial  convened  at  West 
Point,  N.  T..  July  2  and  December  22, 1891,  and  April  5, 
1892. 

Adjutant  and  Treasurer  of  the  Battalion  of  Enffiiieers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Seoroiting 
Officer,  Post  of  Willets  Point.  Commanding  Company 
D,  Battalion  of  Engineers.  Inspector  of  small-arms 
practice,  Battalion  of  Engineers.  In  charge  of  property 
pertaining  to  the  library  of  the  U.  8.  En^neer  ScnooL 
On  duty  under  the  immediate  orders  of  Lieut.  CoL  Gil- 
len>ie. 

On  duty  under  the  immediate  orders  of  Mi\j.  Handbnir. 
In  charge  of  the  improvement  of  the  harbor  at  NorfouL 
and  the  approach  to  Norfolk  Harbor  and  the  Unitea 
States  Navy  Yard,  Va.  In  charge  of  the  improvement  of 
the  Appomattox,  Chickahominy,  and  Nansemond  rivers, 
inclnoing  mouths  of  Bennett  and  Chuckatnck  creeks, 
and  of  Hampton  Creek  and  Bar,  Va.,  North  Tiandiug 
River,  and  inland  water  route  from  Norfolk  Harbor,  Ya., 
to  Albemarle  Sound,  N.  C. 

Detached;  on  duty  at  the  Militaiy  Academy  in  Depart- 
ment of  Civil  and  Military  Engineering.  In  charge  of 
supervision  of  construction  of  Battle  Monument  at  West 
Point,  N.  T.  Judge  Advocate  of  general  court-martial 
convened  at  West  Point,  N.  T.,  December  22, 1891. 

On  duty  under  the  immediate  orders  of  Capt.  Symons. 

Ou  duty  under  the  immediate  orders  of  Lieut.  Col.  Hains. 
On  duty  under  the  immediate  orders  of  Ji^j.  Overman. 
On  duty  under  the  immediate  orders  of  Capt.  Turtle. 
On  duty  under  the  immediate  orders  of  Mi^.  Davis. 

On  duty  under  the  immediate  orders  of  Mi\).  Allen. 

On  duty  under  the  immediate  orders  of  Maj.  Davis.  On 
duty  under  the  immediate  orders  of  Maj.  Gregory. 

Secretary  and  disbursing  officer  of  the  Missouri  Biver 
Commission  created  by  act  of  Congress  approved  July 
5,1884. 

On  duty  under  the  immediate  orders  of  Mi^.  Jones. 

On  duty  under  the  immediate  orders  of  Lieut.  Col.  MerrilL 
On  duty  under  the  immediate  orders  of  Miy.  Lock  wood. 
On  duty  under  the  immediate  orders  of  Mi^.  Stickney. 
Member  of  Boards  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  at  Pittsburg, 
Pa.,  and  on  the  Ohio  to  Davis  Island  Dam :  on  both  sides 
of  the  Ohio  River  from  the  upper  end  of  Martins  Ferry 
to  the  lower  end  of  the  city  of  Bellaire,  Ohio ;  and  at 
Cincinnati,  including  the  Licking  River  between  its 
mouth  and  the  bridge  of  the  Lomsville  and  Nadiville 
Railroad;  and  upon  plans  of  a  bridge  across  Ohio  River 
between  Covington,  Ky.,  and  Cincinnati,  Ohio.  De- 
tached; Engineer  Officer  Department  of  the  Missouri. 

On  duty  under  the  immediate  orders  of  Capt.  Black.  De- 
tached; member  of  International  Boundary  Commission 
for  the  location  and  marking  of  the  boundary  between 
the  United  States  and  Mexico,  nnder  the  direction  of  tiia 
fieoretaiy  of  State. 
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Biatement  ahawing  rank  and  duties  of  officers  of  Corps  of  Engineers — Oont^d. 


BAUX  AMD  NAMB. 


DX7TDB8. 


raiST  UBTTTEirAMTS* 

(oontmned.) 


Huxy  Taylor 


WilliAm  L.  Sibeit 
Joeoph  £•  Knhn.. 


WiUiAm  £.  CraighiU 
Heniy  C.  Newcomer . 
MMon  M.  Patrick  ... 


Charle8  8.Sicli6.. 

Thomas  H.  Bees .. 
Charles  L.  Potter. 

Francis  R.  Bhnnk 


Eugene  W.TanO.  Lucas. 


On  dnty  nnder  the  immediate  orders  of  Lient.  Col.  Gilles- 
pie. On  duty  under  the  immediate  orders  of  Maj .  Hand- 
bnry.  Member  of  Board  of  Engineer  Officers  to  examine 
and  report  npon  the  plans  of  two  bridges  over  the  Will- 
amette River,  and  within  the  corporate  limits  of  Port- 
landy  Oreeon. 

On  dnty  nnder  the  immediate  orders  of  Maj.  Lockwood. 

Detached  J  on  dnty  at  the  Military  Academy  in  Dep^^ 
ment  of  Civil  and  Military  Engineering.  To  supervise 
the  erection  of  a  new  academic  bnilding  at  West  Point, 
N.  Y. 

On  dnty  nnder  the  immediate  orders  of  Cant.  Price. 

On  dnty  under  the  immediate  orders  of  Col.  Mendell. 

On  dnty  nnder  the  inmiediate  orders  of  Capt.  Bixby.  In 
temporary  charge  of  the  defensive  works  at  Forts  Macon 
and  Caswel],  N.  C.  In  temporary  charge  of  the  improve- 
ment of  Beaufort  Harbor,  N.  C.yandQeorgetown  Harbor, 
8.  C.  In  temporary  charge  ofthe  improvement  of  Staunton 
Elver,  Ya. ;  Cape  Fear  Kiver  above  and  below  Wilming- 
ton, Roanoke,  Neuse,  Pamlico,  Tar,  Tadkin,  Black, 
Trent,  New,  North  East  (Cape  Fear),  Lockwoods  Folly, 
and  Pasquotank  rivers,  Contentnia,  Mackeys,  and  YisSi^- 
ing  creeks,  Ocracoke  Inlet,  and  inland  water  way  from 
New  Berne  to  Beaufort,  inland  water  way  between  Beau- 
fort Harbor  and  New  River,  and  water  way  between 
New  River  and  Swansboro,  N.  C,  and  Winy  aw  Bay,  8. 
C.  To  exercise  8ui>ervi8ion  temporarilyover  the  construo- 
tion  of  bridge  across  the  Cape  Fear  Kiver  at  Fayette- 
ville,  S.  C.  On  duty  under  the  immediate  orders  of  Maj. 
Stanton.  Detached :  on  duty  at  the  Military  Academy 
as  assistant  instructor  in  practical  military  engineer- 
ing, and  with  Company  £,  Battalion  of  Engineers.  Re- 
cruiting officer  for  Company  E,  Battalion  of  Engineers. 
In  charge  of  post  school  for  soldiers'  children  at  West 
Point,  N.  T.  Member  of  general  court-martial  convened 
at  West  Point,  N.  T.,  May  23, 1892. 

On  duty  under  the  immediate  orders  of  Col.  Poe.  Mem- 
ber of  Board  of  Engineer  Officers  to  consider  and  report 
upon  the  subject  oi  harbor  lines  at  Detroit,  Mich. 

On  duty  under  the  immediate  orders  of  Capt.  Carter. 

On  duty  under  the  immediate  orders  of  Col.  Mendell.  On 
duty  under  the  immediate  orders  of  Lieut.  Col.  Ben- 
yaurd. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  Electrical  Board  for  the  District  of  Columbia. 
Assistant  instructor  in  civil  engineering  at  the  U.  S. 
Engineer  School.  Judffe-advocate  of  general  court-mar- 
tial convened  at  Willeu  Point  November  11, 1891.  On 
duty  under  the  immediate  orders  of  Capt.  Symons. 

Detached;  on  duty  at  the  MUitary  Academy  as  Assistant 
Instructor  in  Practical  Military  Engineering,  and  with 
Company  E,  Battalion  of  Engineers.  Recruiting  Officer 
for  Company  E,  Battalion  of  Engineers.  In  temporary 
command  of  Company  E,  Battimon  of  Engineers.  In 
temporanr  charge  of  water  works  and  supmy  line,  and. 
of  Post  School  for  enUsted  men  at  West  Point,  N.  T. 
Member  of  general  court-martial  convened  at  West 
Point,  N.  T.,  July  24. 1891.  On  dufy  under  the  imme- 
diate ordexs  of  M%|.  Stanton. 
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BASK  AHD  SAIO. 


VIB8T  XJBUmf ANTB. 

(oontiimed.) 


8KOOND  UEXTTSNAirrS. 

James  J.  Moyler 

Charles  H.  McKinstry  .. 


William  Y.  Jndson 


£benE.Wi2iBlow. 


Albert  M-iyAimii 


Clement  A«  F.  Flagler. . 


Cheater  Harding 


William  W.  Harts 


Bobert  MoGr^gor, 


Q.  H.  Battalion  of  Engineeia.    A«  A«  Q.  H.,  and  A.  C.  8^ 

Post  of  Willets  Point.  Instnictor  in  Mifitary  Photog- 
raphy at  the  U.  S.  Enp^eer  School.  Inspector  of  smaU- 
arms  practice,  Battalion  of  Engineers. 


On  dnty  nnder  the  immediate  orders  of  Lieut.  CoL  Ben- 
yanrd. 

Detached;  on  dntnr  with  Company  E.  Battalion  of  Engi- 
neers, at  the  Militaiy  Academy.  Member  of  eenend 
courts-martial  conyened  at  West  Point,  N.  Y.,  Jnly  2, 
1891,  and  February  29,  1892. 

On  dnty  under  the  immediate  orders  of  Mi\j .  Orernum.  In 
temporary  charge  of  the  improvement  of  harbors  at 
Monroe,  Mich. ;  Toledo,  Port  Clinton,  Bandnskv,  Ver- 
million, Huron,  Cleveland^  Fairport,  Ashtabnla,  and 
mouth  of  Black  Biver,  ana  of  Sandusky  Biver,  Ohio. 
In  temporary  charge  of  water-level  observationB  on  Lake 
Erie.  On  duty  under  the  inunediate  orders  of  Ident. 
CoL  Smith. 

On  duty  with  Company  B,  Battalion  of  Engineers  •  Officer 
in  charge  of  Post  Schools  JPost  of  Willets  Point,  N.  T. 
Under  instruction  at  the  U.  S.  Engineer  SchooL  Mem- 
ber of  general  courts-martial  convened  at  Willets  Point 
June  8  and  November  11, 1891.  On  duty  under  the  im- 
mediate orders  of  MsJ.  Damrell. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Libra- 
rian of  the  Post  and  U.  S.  Engineer  School  libraries  at 
Willets  Point,  N.  T.,  and  in  charjge  of  the  property  pei^ 
taining  thereto.  Under  instruction  at  the  U.  S.  Engineer 
School.  Member  of  general  court-martial  convened  at 
at  Willets  Point  November  11, 1891.  On  dnty  nnderthe 
immediate  orders  of  MaJ.  Baymond. 

On  duty  with  Company  A,  Battalion  of  Eiu^eers.  Under 
instruction  at  the  U.  S.  Engineer  School.  Judge-advo- 
cate of  general  court-martial  convened  at  Willets  Point 
June  8,  1891.  Member  of  general  court-martial  con- 
vened at  Willets  Point  March  24, 1892.  On  duty  under 
the  immediate  orders  of  Col.  Mendell. 

On  duty  with  Company  B,  Battalion  of  Enflnbaeers.  hi 
tharge  of  Post  Exchange,  Post  of  Willets  Pointy  K.  T. 
Under  instruction  at  the  U.  S.  Engineer  SchooL  Hem- 
her  of  eeneral  court-martial  convened  at  WiUets  Point 
November  11, 1891.  On  duty  under  the  immediate  oiden 
of  Capt.  Marshall. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Undff 
instruction  at  tne  U.  S.  Engineer  School.    Member  of 

rneral  courts-martial  convened  at  Willets  Point  Jane 
1891,  and  March  24, 1892.  On  duty  under  the  immedi- 
ate orders  of  Capt.  Bixby. 
On  duty  with  Company  A,  Battalion  of  Engineers.  Undtf 
instruction  at  the  U.  S.  Engineer  SchooL  A^utant  and 
Treasurer  of  the  Battalion  of  Engineers.  AdUntao^ 
Signal  Officer,  and  Becruiting  Officer.  Post  of  Wfl^ 
Point.  Commanding  Company  D,  Battalion  of  ^ 
gineers.  Member  of  general  conrt-martial  coanaf^^ 
Willets  Point  Jnne  8;  1881. 
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BTK  AND  NAMX. 


n>  USUTENANTS. 

oon  tinned.) 


Jadwin. 


TIONAI.  SECOND 
lEUTBNANTS. 


A  Keller. 


rtDeakyne. 


•  8.  Biomwell.. 


IT  Cosby. 


I.  Sewell 


16  P.  EcholB 


F.  Mclndoe 


Morrow 


Vm  t.  AGENT. 

»m  F.  Smith,  Major 
^gineers,  U.  S.  A,^ 
red. 


DUTIES. 


On  dnty  with  Company  B,  Battalion  of  Eng;ineer8.  Post 
Treasnrer  and  Mess  Officer,  Post  of  Willets  Point,  N.  T. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  courts-martial  convened  at  WUlets  Point 
June  8, 1891,  and  March  24, 1892. 


On  duty  with  Company  C,  Battalion  of  Engineers.  Act- 
ing Ordnanoe  Officer,  Post  of  Willets  Point,  N.  Y.  Under 
instruction  at  the  U.  S.  Engineer  School.    Member  of 

feneral  court-martial  convened  at  Willets  Point  Novem- 
er  11, 1891. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Libra- 
rian of  the  Post  and  U.  S.  Engineer  School  libraries  at 
Willets  Point,  N.  T.,  and  in  oharee  of  the  property  per- 
taining thereto.  Assistant  to  the  Post  Quartermaster 
at  Willets  Point,  N.  Y.  Under  instruction  at  the  U.  S. 
Engineer  School.  Member  of  eeneral  court-martial  con- 
vened at  Willets  Point  November  11, 1891. 

On  duty  with  Company  B,  Battalion  of  Engineers.  On 
duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  U.  S.  Engineer  School.    Member  of 

feneral  court-martial  convened  at  Willets  Point  Novem- 
er  11, 1891. 

On  duty  with  Company  B,  Battalion  of  Engineers.  In  charge 
of  Post  Exchange,  Post  of  Willets  Point,  N.  Y.  Under 
instruction  at  the  U.  S.  Engineer  School.  Member  of 
general  courts-martial  convened  at  Willets  Point  No- 
vember 11, 1891,  and  March  24, 1892. 

On  duly  wiih  Company  C,  Battalion  of  Engineers.  Officer 
in  charge  of  Post  Schools,  Post  of  Willets  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  courts-martial  convened  at  Willets  Point 
November  11, 1891,  and  March  24, 1892. 

On  duty  with  Uompany  A.  Battalion  of  Engineers.  Under 
instruction  at  the  U.  o.  Engineer  School.    Member  of 

feneral  court-martial  convened  at  Willets  Point  Novem- 
er  11, 1891. 
On  duty  with  Company  B.  Battalion  of  Engineers.   Under 
insteuotion  at  the  U.  o.  Engineer  School.    Member  of 

general  court-martial  convened  at  Willets  Point  Novem- 
er  11, 1891. 
On  duty  with  Company  C,  Battalion  of  Engineers.  On 
duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  U.  S.  Engineer  School.  Member  of 
general  oourt-martial  convened  at  Willets  Point  Novem- 
ber 11, 1891. 


In  cha^e  of  the  improvement  of  the  harbors  at  Wilming- 
ton, Del.,  Cambridge,  Md.,  Onancock^  and  Cape  Charles 
City  and  Chenton  Inlet.,  Va.,  and  ice-harbor  at  New 
Castle.  Del.  In  char^  of  the  improvement  of  the 
Broadidln,  Appoquinnimink,  and  Smyrna  rivers,  and 
Duck  and  Mispiluon  crcekSj  Del.,  Susquehanna  River, 
Md.  and  Pa.,  Choptank,  Wicomico,  Manokin,  Chester, 
Elk,  and  North  East  rivers,  and  of  FairleeCreekoxisiVfti^) 
Md.,  and  inland  waterway  ftom  ChixiQoteag;afi^ak9,N«i*) 
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Statement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


BANK  Ain>  NAKB. 


n.  8.  AGENT. 

(contmned.) 

William  P.  Smith,  If  o/or 
of  Engineers,  U,  8»  A., 


XT.  8.  OZyiL  BK6INEBR. 


li.  Meigs 


DUTIKS. 


to  Delaware  Ba^  at  or  near  Lewes,  Del.  In  charge  of  snr- 
yey  of  Murderkill  and  Mispillion  riyers,  DeL,  Rook  Hall 
Harbor,  Susquehanna  River  above  Havre  de  Grace,  La 
Trappe  and  Warwick  rivers,  and  Broad  and  Tamers 
creeks,  Md. ;  and  of  survey  to  locate  the  canal  between 
Rehoboth  Bay  and  Delaware  Bay — ^a  part  of  the  pro- 
posed waterway  from  Chincoteague  Bay,  Va.,  to  Dela- 
ware Bay.  To  supervise  the  construouon  of  bridges 
across  Brandywine  Creek  at  Wilmington,  and  across 
Christiana  River  in  New  Castle  County,  Del.  In  charge 
of  removal  of  wrecks  of  schooners  Marvev  W,  Anderwom 
off  Hog  Island,  and  Ann  B,  Rogere  off  Cobbs  Islandj  Ya. 


On  duty  under  the  immediate  orders  of  Mi^or  Maokends. 
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REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITED  STATES  ARMT. 


FORTIFICATIONS,  ETC, 


APPENDIX  No.  z. 


PBOTECnON  OP  SITE  OF  FORT  NIAGARA,  NEW  YORK. 


nSPOBT  OF  CAPTAIN  DAN  C.  KINGMAN  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189$. 


United  States  Engineer  Oppiob, 

Oswego^  K.  Z.,  July  9y  1892. 

GENERAii:  I  haye  the  honor  to  transmit  herewith  annual  reports  for 
Kbe  fiscal  year  ending  June  30^  1892,  for  the  following  works  in  my 
Cftaarge: 

•    •    •    Protection  of  the  site  of  Fort  Niagara,  New  York. 
Very  respectfolly,  your  obedient  servant, 

Dan  0.  Kingman, 
Captain^  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oasey, 

Ohi^  of  Engineers^  U.  8.  A. 


protection  op  the  site  op  PORT  NIAGARA,  NEW  YORK. 

Operations  have  been  in  progress  for  the  protection  of  the  site  of 

tt  Niagara,  New  York,  under  an  allotment  from  the  appropriations 

^^sea  wails  and  embankments,"  and  ^^preservation  and  t«Q^  ^i 
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fortifications."  The  project  for  this  work  was  approved  November, 
1888,  and  is  briefly  as  foUows : 

First.  To  build  a  dike  of  stakes  and  fascines,  paved  on  the  top  with 
stone,  and  held  at  a  reference  2.0  feet,  Lake  Ontario  gauge,  from  the 
northwest  bastion  of  Fort  Niagara  to  the  northerly  angle  of  the  wharf, 
and  to  demolish  the  wall  that  makes  the  western  front  of  the  fort  and 
use  its  material  as  a  riprap  and  filling  behind  the  dike. 

Second.  To  build  a  similar  dike  from  the  southern  end  of  the  light- 
house reservation  towards  the  southern  end  of  the  military  reservation 
of  Fort  Niagara,  as  far  as  the  means  available  will  permit,  and  to  fill 
in  behind  the  dike,  a  bank  of  low  slope  to  a  reference  6.0  feet.  Lake 
Ontario  gauge;  to  grade  the  bank  above  to  a  slope  of  1  on  2  down 
from  the  general  level  of  the  parade,  leaving  between  the  two  slopes 
such  a  roadway  as  may  be  desirable  for  the  use  of  the  post;  to  plant 
the  lower  slope  with  willows  and  the  upper  one  with  grass.  Subse- 
quently this  project  was  modified  by  substituting  iron  pipes  for  the 
wooden  stakes  used  to  secure  the  fascines.  This  change  increased  the 
durability  of  the  work,  but  it  also  increased  it<s  cost  nearly  50  per  cent. 
The  project  was  extended  to  include  the  repair  of  the  retaining  wall 
at  the  northwest  angle  of  the  fort,  and  all  other  necessary  repairs  to 
the  same  along  the  lake  front. 

The  amount  expended  under  this  project  to  June  30, 1892,  is  $29,449.38, 
and  has  resulted  in  the  rebuilding  of  a  portion  of  the  retaining  wall  40 
feet  long  and  39^  feet  high,  bonded  into  the  old  work,  andin  therei>air 
of  numerous  breaks  in  the  face  of  the  wall  along  the  lake  front  (over 
50  cubic  yards  of  dimension  stone  being  used  for  the  latter  purpose 
alone),  in  a  pretty  general  pointing  of  this  wall,  and  in  the  construc- 
tion or  a  concrete  breakwater  70  feet  long  to  protect  the  exposed  north- 
west angle.  It  has  also  resulted  in  the  construction  of  770  feet  dike 
work  along  the  lake  front,  and  941  feet  along  the  river  front — ^1,711  feet 
in  all — and  in  the  filling  in  and  grading  behind  941  feet  along  tiie  river 
front  according  to  the  project.    Sodding  the  slopes  is  now  in  progress. 

OPERATIONS. 

The  work  of  repairing  the  sea  wall  was  resumed  August  4, 1891,  and 
continued  until  December  14, 1891.  The  coping  was  laid  on  the  rebuilt 
angle  of  the  wall,  a  large  amount  of  grouting  and  pointing  was  done 
to  the  wall  generally,  and  a  number  of  very  large  cavities  in  the  wall 
were  careftilly  and  thoroughly  repaired.  Some  of  the  holes  extended 
nearly  through  the  backing,  and  the  largest  was  about  54  feet  long  and 
4  feet  high.  They  were  all  near  the  mean- water  line.  The  water  was 
from  1  to  4  feet  deep  along  the  base  of  the  wall,  and  the  slightest  on- 
shore wind  caused  the  waves  to  dash  violently  into  the  breaks.  The 
bottom  was  very  hard,  and  it  would  have  been  difficult  and  exx)ensive 
to  build  cofferdams  that  would  stand.  I  accordingly  caused  a  strong 
crib  to  be  built  in  the  form  of  a  scow,  20  feet  long,  12  feet  wide,  and  6 
feet  high.  It  had  a  strong  tight  deck,  and  a  bottom  made  of  4-inch  oak 
plank.  The  whole  was  calkS  and  pitched  and  made  watertight.  It 
was  intended  to  load  it  with  a  sufficient  quantity  of  stone  to  hold  it 
firmly  on  the  bottom  when  fiUed  with  water;  then  to  float  it  to  the  de- 
scribed position,  open  valves  which  were  provided,  and  allow  it  to  sink. 
Its  deck  would  then  be  2  or  3  feet  above  the  surface  of  the  water  and 
would  serve  as  a  platform  for  the  masons,  while  the  side  of  the  crib 
would  protect  the  work  from  small  waves  which  would  tendto  wash  the 
mortar  out  of  the  joints  before  it  had  time  to  set.    When  it  became  neo- 
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essary  to  move  the  crib,  the  valves  conid  be  closed,  the  water  pumped 
out,  and  it  could  easily  be  floated  to  the  new  position. 

The  crib  cost  about  $530  for  labor  and  materials;  but  it  was  not 
needed,  for  the  lake  fell  with  unusual  rapidity  and  attained  an  excep- 
tionally low  stage  early  in  the  season,  so  that  by  rolling  up  stones  near 
the  base  of  the  wall  a  beach  was  caused  to  form,  upon  which  the  men 
could  stand  and  work  when  the  lake  was  smooth.  A  concrete  break:- 
water,  70  feet  long,  8  feet  high,  13  feet  thick  at  the  base  and  6  feet  on 
top,  with  a  batter  towards  the  lake,  was  built  to  protect  the  northwest 
angle  of  the  wall.  It  rested  on  a  submerged  timber  crib  that  had  been 
built  for  this  purpose  during  the  previous  year.  The  bottom  in  front  of 
this  structure  was  covei  ed  with  heavy  bowlders.  The  stone  needed 
for  the  repairs  to  the  wall  and  for  a  belt  course  for  the  concrete  break- 
water was  brought  from  the  limestone  quarries  at  Ghaumont,  N.  Y. 

The  fascine  breakwater  had  been  damaged  at  two  or  three  points 
along  the  lake  front,  and  it  was  repaired  using  large  bowlders  from  the 
lake. 

The  total  cost  of  all  this  work  was  $6,256.35,  including  $530  for  the 
movable  crib.    The  expenditure  was  divided  as  follows: 

Labor $3,832.20 

Building  Btone 918.88 

Cement 805.70 

Lumber 254.18 

Other  material  and  tools , 153.10 

Engineering  and  office  expenses 192. 29 

Total 6,256.35 

In  addition,  the  work  of  grading  the  bank  along  the  river  front  was 
begun  October  8, 1891,  and  the  earthwork  was  completed  December 
10, 1891.  Nine  hundred  and  forty-one  feet  of  bank  was  graded.  The 
bank  was  given  a  slope  of  two  on  one,  and  the  fill  was  made  behind  the 
stake  and  fascine  breakwater  as  described  in  the  project.  Fourteen 
thousand  one  hundred  and  ninety- nine  cubic  yards  of  earth  was  moved 
to  accomplish  this  work.  The  bank  was  very  hard  in  places,  and  ex- 
plosives were  tried,  with  indifferent  success,  to  break  it  up. 

The  project  provides  for  the  protection  of  the  lower  flat  slope  next  to  the 
water  by  a  growth  of  willows.  As  the  work  was  finished  in  December 
it  was  obviously  impossible  to  secure  a  growth  that  would  afford  the 
slightest  protection  during  the  coming  spring  freshets.  This  slope 
was  tiierefore  covered  with  a  rough  pavement  of  stone.  The  drains 
from  the  quarters  near  this  work  were  permitted  to  discharge  over  the 
bank.  To  prevent  this  water  from  injuring  the  slope,  open  wooden 
di*ains  were  built  to  carry  it  to  the  river,  till  such  time  as  the  houses 
are  connected  with  a  proper  sewer  which  is  now  in  progress  of  con- 
struction. 

The  total  cost  of  this  work  was  $4,981.98,  which  was  divided  as  fol- 
lows: 

Labor $4,237.96 

Stone 540.00 

Lumber 47.98 

Other  materials 17. 28 

Engineering  and  office  expenses 38. 76 

Total 4,981.98 

Work  was  suspended  January  18, 1892.  It  was  resumed  June  24, 
with  the  object  of  redressing  the  slopes  and  securing  a  growth  of  grass 
upon  them. 
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APPENDIX  No.  2. 


EA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR, 
SEA  WALL  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 


\EPOBT  OF  COLONEL  DAVID  C.  HOUSTON,  CORPS  OF ENOINEEBS,  OFFI- 
CEB  IN  CHABGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  189$. 

IMPROVEMENTS. 


Sea  waU  at  Dayids  Island,  New  York 
Harbor. 


h.  Sea  wall  at  GoYernon  Island,  New 
York  Harbor. 


Engineer  Offiob,  TJ.  S.  Army, 

New  Torky  July  P,  1892. 

Oenebal:  I  have  the  honor  to  transmit  herewith  annnal  reports  for 
ne  fiscal  year  ending  June  30, 1892,  upon  •  •  •  sea  walls  at  Davids 
nd  Oovemors  islands,  New  York  Harbor. 

Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
OoUmelj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 


2  A. 

BA  wall  and  embankment  at  DAVIDS  ISLAND,  NEW  YORK  HARBOR, 

This  island,  which  is  occupied  by  the  recruiting  service  of  the  Army, 
OS  at  the  head  of  Long  Island  Sound,  about  opposite  New  Eochelle, 
tid  is  21  miles  distant  by  water  from  the  battery,  New  York  City. 

In  1883,  upon  recommendation  of  the  depot  surgeon,  an  estimate  for 

sea  wall  was  transmitted  to  Congress,  papers  concerning  which  were 
rinted  in  House  Ex.  Doc.  No.  206,  Forty-eighth  Congress,  second  ses- 
Lon.    The  recommendation  was  renewed  in  1884. 

The  object  first  stated  was  to  prevent  the  collection  of  garbage  and 
Bfose  matter  upon  the  shores;  the  second  recommendation  stated,  as 
>ti  additional  and  important  object,  the  preservation  of  a  fresh-water 

467 
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pond  from  overflow  by  the  sea  at  high  tides.  The  pond  was  separated 
from  the  sound  by  a  narrow  beach  which  was  not  high  enough  to  pre- 
vent waves  breaMng  over.  This  pond,  formerly  used  as  a  water  sup- 
ply, is  now  used  chiefly  for  obtaining  ice.  An  additional  object  of  the 
sea  wall  is  the  reclamation  of  about  2  acres  of  low  marshy  land,  which 
the  embankment  was  intended  to  flU  up. 
In  1886  a  revised  estimate  of  cost  was  presented,  as  follows : 

1,000  linear  fe©t  of  waU,  at  $35  per  foot $^,000 

40,000  cable  yardB  of  earth  embankment  at  80  cents  per  cubic  yard 12, 000 

Total -• 47,000 

The  plan  then  was  to  build  the  wall  of  masonry  and  carry  it  to  12  feet 
above  mean  low- water  level.    The  mean  rise  of  tide  is  7.3  feet. 

Under  the  appropriation  for  sea  walls  and  embankments,  made  by 
act  of  Congress  approved  September  22, 1888,  an  allotment  of  $47,000 
was  made  for  the  above  work.  The  plan  of  construction  of  sea  wall  was 
modified  to  one  for  a  riprap  wall  with  outer  slope  1  on  2,  inner  slope  1 
on  1^  to  be  built  to  10  feet  above  low  water  and  capped  with  a  course 
of  dimension  stone  2  feet  thick  and  6  feet  wide.  The  originally  designed 
vertical  masonry  wall  was  intended  to  prevent  the  lodgment  of  garbage, 
etc.,  but  the  stringent  regulations  concerning  the  disposal  of  sucU  mat- 
ter now  being  enforced  in  the  harbor  of  New  York  and  adjacent  waters 
will  prevent  any  nuisances  of  that  kind,  and  the  riprap  waJl  was  con- 
sidered equally  efficient  for  every  other  purpose  and  more  economicaL 
The  sea  wall  was  completed  in  April,  1890. 

OPERATIONS  DUSma  THE  FISOAL  TEAS  ENDINa  JUNE  30,  1892. 

No  work  upon  the  sea  wall  has  been  done. 

A  survey  of  the  island  in  connection  with  desired  sea  walls  was  made 
in  June,  1891.  The  map  of  this  survey  was  made  and  transmitted  to 
the  Ghief  of  Engineers  with  final  report  dated  May  20, 1892« 

>BES£NT  CONDITION. 

The  sea  wall  is  954  feet  long  and  contains  9,068  tons  of  riprap  and 
953.7  linear  feet  of  capping  stones  2  feet  thick  and  6  feet  long,  stretch- 
ing across  the  wall;  its  height  is  12  feet  above  mean  low  water,  about 
4|  feet  above  mean  high  water.  The  wall  is  in  good  condition;  it  has 
settled  slightly  in  places,  owing  to  the  softness  of  the  foundation  on 
which  it  rests,  but  not  enough  to  need  repair.  The  embankment  con- 
tains 31,836  cubic  yards  of  filling. 

The  embankment  close  to  the  wall  has  been  cut  out  to  depths  6f  from 
one-half  foot  to  1 J  feet  in  places  by  seas  breaking  over  the  wall  at  ex- 
tremely high  tides.  It  will  require  about  1,000  cubic  yards  of  tilling  to 
repair  the  bank. 

PBOPOSED  OPERATIONS. 

Nothing  further  is  contemplated  except  to  repair  the  damage  to  the 
embankment  above  described,  and  such  other  slight  repairs  as  may 
from  time  to  time  be  needed. 

The  report  on  the  survey  referred  to  mentions  a  wall  on  the  west  side 
of  the  island,  north  of  the  coal  wharf,  as  necessary  to  check  the  con- 
tinuing erosion  of  the  shore;  the  estimated  cost  of  this  wall  and  of  em- 
bankment behind  it  is  $30,000. 
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Man^  statement 

July  1, 1891,  balance  nnexpended $11, 597. 86 

Amoimt  transferred  to  allotment  for  sea  wall,  Govemors  Island 6, 597. 86 

Jnly  1, 1892,  balance  nnexpended 5,000.00 

Amonnt  (estimated)  reqnired  for  completion  of  existing  project 55, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    30, 000. 00 

REPORT  OF  SURVEY  OF  DAVIDS  ISLAND,  NEW  YORK  HARBOR,  FOR  SEA 
WALL  ON  THE  WEST  SIDE  AND  AT  OTHER  POINTS. 

ENGINEER  Office,  TJ.  S.  Army, 

New  ForJc^  May  20, 1892. 

General:  I  have  the  honor  to  transmit  by  mail  to-day,  in  separate 
package,  a  tracing  *  of  the  survey  of  Davids  Island,  made  in  June,  IS91, 
in  connection  with  consideration  of  plans  for  sea  walls  at  several  points 
on  the  island.  A  preliminary  report  on  this  survey  was  transmitted 
with  the  Annual  Bex)ort  for  1891,  before  the  map  was  platted.  Com- 
pletion of  the  map  has  been  delayed  until  opportunity  afforded  to  cor- 
rectly locate  upon  it  the  new  mortar  battery,  in  process  of  construc- 
tion, and  the  several  permanent  buildings  on  the  island. 

The  map  shows  in  red  the  positions  of  the  sea  walls  mentioned  in  the 
Annual  Beport  for  1891,  for  which  approximate  estimates  of  cost  were 
submitted. 

The  soil  of  the  island  consists  of  alluvial  sand  and  gravel,  with  vary- 
ing proportions  of  clay  and,  in  a  few  low  places  on  the  south  and  east 
sides,  of  salt  marsh  mud.  The  underlying  rock  (a  very  much  metamor- 
phosed granite,  showing  in  close  proximity  a  fair  grade  of  granite, 
quartz  veins,  and  soft  schist)  outcrops  in  many  places  at  the  exposed 
parts  of  the  island  on  the  north,  east,  and  south  shores,  leaving  bays 
between  the  ledges,  wheie  the  soil  is  easily  eroded  by  wave  action. 
Outlying  rocky  islands  and  shoals  to  the  northeast  afford  some  natural 
protection  to  the  north  and  east  sides,  and  the  south  side  is  generally 
a  high  rocky  bluff.  The  west  or  landward  side  is  not  exposed  to  heavy 
seas  except  north  of  the  coal  wharf,  when  the  seas  from  northeast 
storms  roll  around  the  island;  the  northwest  point  of  the  island  and 
about  1,000  feet  of  the  north  part  of  the  west  shore  are  stony — ^mostly 
bowlders  with  probably  some  low  ledges — and  not  affected  by  the 
waves.  Southward  to  the  coal  dock  the  shore  consisted  of  easily  eroded 
sand  and  gravel,  and  the  waves  striking  this  obliquely  cut  considerable 
gaps  into  the  bank  during  heavy  storms.  Since  the  survey  was  made 
(June,  1891}  this  part  of  the  bank  has  washed  away  &om  1  to  4  feet 
and  wiD  presumably  continue  to  erode  until  protected.  The  sea  wall 
proi)osed  for  this  location — the  west  waU — is  the  only  one  urgently 
needed  at  present.  The  wall  should  be  1,100  feet  long,  extending  from 
the  shore  end  of  the  coal  wharf  to  a  point  in  the  rear  of  the  blacksmith 
shop^  where  it  should  be  anchored  to  the  high  ground  either  by  pro- 
longing it  or  by  building  a  short  return.  The  embankment  behind  this 
waU  would  cover  and  reclaim  about  1^  acres  of  land  now  covered  by 
high  water. 

The  north  side  of  the  island  is  protected  by  several  low  ledges  and 
more  or  less  by  compact  shingle  between  high  and  low  water  marks. 
For  a  stretch  of  about  500  feet  the  available  surface  of  the  island  con- 
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sists  of  a  sandy  loam,  rather  shaUow,  from  1  to  4  feet  deep,  overlying 
such  ledges  and  shingle.  This  soil  used  for  gardening,  though  above 
ordinary  high-water  mark,  is  attacked  somewhat  by  waves  in  unusu- 
ally high  tides  and  rough  weather;  the  amount  of  erosion  is  not  great 
and  none  is  noticeable  since  June,  1891.  The  sewage  from  thehospitu 
and  from  the  newest  barracks  is  carried  down  this  shore  to  or  nearly  to 
low  water;  the  sewers  are  laid  on  the  surface  of  the  shore,  owing  to  the 
difficulty  of  getting  them  down  into  the  shingle  and  ledge,  and  are  often 
broken  and  disarranged  by  storms,  and  during  winter  freeze  up  and  are 
broken  by  drift  ice.  The  north  sea  wall  is  desired  both  to  protect  the 
garden  and  the  sewers.  On  both  these  accounts  it  would  be  a  desira- 
ble addition  to  the  Gk)vernment  proi>erty,  but  is  not  nearly  as  important 
as  the  west  wall. 

On  the  northeast  point  of  the  island  is  a  narrow  bay  inclosed  between 
ledges,  where  the  seas  have  evidently  eroded  the  bank  for  some  dis- 
tance. There  is  no  appearance  of  material  erosion  since  June,  1891, 
and  I  am  inclined  to  believe  it  will  not  continue  much  farther  up  tiie 
shore.  A  sea  wall  (the  northeast  wall)  will  return  to  high  ground  at 
this  bay,  would  be  about  300  feet  long,  and  with  embankment  was  esti- 
mated in  the  last  Annual  Eeport  to  cost  $11,000.  Its  construction  could 
properly  be  deferred  until  the  other  two  are  built. 

Besides  these  three  places,  there  are  none  other  on  the  island  where 
a  sea  wall  is  now  needed  for  protection  of  the  shore.  On  the  west  side, 
between  the  wharves,  there  is  a  beach  of  about  400  feet  length,  which 
is  subject  to  slight  erosion;  but  only  such  as  can  be  prevented  by  aD 
ordinary  stone  wall  or  by  sheet  piling.  Below  the  landing  wharf  and 
at  the  southeast  end  of  the  island,  sea  walls  may  at  some  future  time 
be  desired  either  to  reclaim  additional  land  and  make  marshy  tracts 
available,  or  for  the  sake  of  api>earances.  When  such  need  becomes 
sufficiently  evident,  fairly  approximate  estimates  of  cost  can  be  made 
from  the  map  submitted  herewith. 

DESiaN  FOB  OONSTRUGTION  OF  SEA  WALLS  AND  ESTIHATES  OF  OOBT. 

The  sea  waUs  desired  on  the  west  side  of  the  island,  north  of  the 
coal  wharf,  can  best  be  built  on  the  general  plan  of  the  one  built  on  the 
east  side  in  1890~'91,  the  cross-section  being  reduced,  as  the  exposure 
to  violent  storms  is  less. 

For  these  cases  a  riprap  wall  of  5  feet  top  width,  covered  by  a  cop- 
ing of  split  stone  2  feet  high  and  4  feet  wide,  would  undoubtedly  be 
sufficient :  the  top  of  the  coping  to  be  12  feet  above  mean  low  water 
(about  5  feet  above  mean  high  water)  and  the  inner  part  of  the  riprap 
to  be  of  smaU  stone,  to  prevent  wasting  of  the  filling,  the  embankment 
to  be  graded  back  from  the  wall  to  the  natural  bank,  with  a  rise  of 
about  one  foot  in  twenty. 

The  wall  on  the  west  side  would  require  about: 

6,200  tons  of  riprap  at  $1.50 $9,aOO 

l,1001inearfeet  of  coping  at  ^ 5,500 

Contingencies,  etc.,  aboat 1,200 

16,000 

and  the  embankment  behind  it  about: 

28,000  cubic  yards  filling  at  46  cents 12,600 

Contingencies,  etc.,  about 1,400 

14^000 

Or  the  total  cost  fi>r  west  wall  and  embankment 80^000 
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The  wall  for  the  north  side  would  be  about  500  feet  long,  and  would 
require  for  construction  about: 

2,000  tons  riprap  at  $1.60 $3,200 

500  linear  feet  ooping  at  $5 2,500 

12,000  cubic  yards  embankment  at  65  cents 6,600 

Contingenoies  of  waU  and  embankment,  abont 1,700 

14,000 

The  northeast  wall,  if  pushed  out  as  far  as  practicable,  in  order  to 
gain  the  additional  land,  would  cost,  as  before  estimated,  about  $11,000. 
A  sufficient  protection  to  the  shore  could  be  built  at  a  cost  of  about 
$3,000.  The  location  shown  on  the  map,  intermediate  between  the  two, 
would  cost  about  $6,000. 

At  all  of  these  points  the  bottom  is  suf&ciently  hard  to  support  such 
a  wsJl  without  sinking^  except*for  part  of  the  length  of  the  west  waU, 
about  150  feet,  where  it  is  a  rather  light  muddy  sand,  and  firom  1  to  o 
feet  of  sinking  may  be  expected. 
The  amount  now  required  is  $30,000. 

Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Oolonelf  Oorp8  of  Engineers. 
Biig.  Gen.  Thos.  L.  Oasby. 

OhUf  of  Engineers^  u.  S.  A. 


aB. 

gEA  WALLS  ON  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

The  shores  of  this  island  were  frequently  covered  with  offal  and  gar- 
bage^  which,  drifting  up  at  high  water,  and  decaying  in  the  sun  as  the 
tide  felly  were  (in  summer)  a  source  of  constant  danger  to  the  health  of 
the  garrison. 

In  1865  a  project  was  adopted  providing  for  inclosing  the  entire  is- 
land by  a  masonry  wall,  to  be  buut  at  or  near  low- water  line,  in  order 
to  prevent  the  lodging  of  such  reftise  matter. 

'Dander  an  allotment  made  in  1865,  700  linear  feet  of  masonry  wall 
was  built  on  the  southwest  side  of  the  island  in  1866,  and  under  other 
smaller  allotments  399  linear  feet,  as  reported,  was  built.  This  would 
make  a  total  of  1,099  feet,  which,  however,  exceeds  the  present  length 
by  actual  measurement  by  about  350  feet.  This  was  subsequently  ex- 
tended as  a  temporary  dry  wall  nearly  along  high- water  line  to  Castle 
Williams,  covering  the  entire  southwest  side  of  the  island. 

By  act  approved  August  7, 1882,  $39,000  was  appropriated  for  ^^  com- 
pleting a  sea  waU  already  commenced  on  the  southwest  side  of  Govern- 
ors Island,  New  York  Harbor,  and  constructing  a  sea  wall  on  its 
southeastern  x>ortion.''  Under  this  appropriation  and  one  of  $15,000 
made  in  the  sundry  civil  bill,  approved  March  3, 1883,  the  wall  was  ex- 
tended 206  feet  along  the  south  side  of  the  island  and  1,502^  feet  along 
the  east  side  of  the  &e  coal  wharves.  In  1884  an  allotment  of  $500  was 
made  for  completing  the  fOling  and  grading  behind  the  east  wall,  left 
unfinished  on  acount  of  the  e:iSLaustion  of  ftinds. 

From  the  cosd  wharf  to  the  permanent  stone  whar£  a  distance  of 
about  325  feet,  the  island  is  inclosed  by  wharf  fronts  and  timber  bulk- 
heads.   On  account  of  the  protection  afforded  by  these  structures^  this 


462    BEPOBT  OF  THE  CHIEF  OF  ENGINEESS,  U.  S.  ABMT. 

poTtion  of  the  island  has  not  heretofore  been  indaded  in  the  projectfor 
inclosing  the  entire  island  by  a  masonry  wall.  These  wooden  stmctorai 
are  decayed  and  rapidly  deteriorating,  and  shonld  be  replaced  by  a 
permanent  stone  wall. 

From  the  permanent  stone  wharf  to  within  1,099  feet  of  Castle  Wil- 
liams wall  the  island  is  inclosed  by  the  Ordnance  wall.  Under  the  ap- 
propriation of  September  22, 1888,  $50,000  were  appropriated  for  the 
constmction  of  a  wall  abont  1,100  feet  long,  on  the  north  side  of  the 
idand,  between  the  Ordnance  wall  and  the  Oastle  Williams  wall,  lliis 
wall,  1,099  feet  long,  was  completed  April  4, 1890. 

Jmy  1, 1891,  a  contract  for  constmction  of  a  sea  wall  to  connect  the 
Oastle  Williams  wall  with  the  wall  aronnd  the  south  side  of  the  island 
was  in  progress  under  the  appropriation  of  $50,000,  <<  for  completing 
sea  w£dl  on  Ghovernors  Island,  New  York  Harbor,"  included  in  the  ap- 
propriation for  preservation  and  repair  of  fortifications,  approv^ 
August  18, 1890;  144.05  cubic  yards  of  concrete  foundation  and  153.69 
linear  feet  of  masonry  wall  had  been  laid. 

OFEBiiTIONS  DITBINa  THE  FISCAL  YBAB   BNDINa  JT71VB  30,  180S. 

Work  under  the  contract  with  Breuchaud,  Pennell  &  Oo.  was  con- 
tinned. 

For  part  of  the  required  embankment,  a  supplementary  contract  was 
entered  into,  which  provides  for  using  earth  on  the  island  to  fill  bc^iind 
the  sea  wall  at  the  price  of  24  cents  per  cubic  yard.  During  the  fiscal 
year  510.19  cubic  yards  of  concrete  foundation  and  1,345.5  linear  feet 
of  masonry  wall  were  laid.  Under  the  originsd  contract,  at  29  cents 
per  cubic  yard.  483  cubic  yards  of  embankment  were  placed  behind  the 
north  wall  ana  2,403  cubic  yards  behind  the  west  wsdl,  total  2,886  cu- 
bic yards,  and  under  the  supplementary  contract,  at  24  cents,  1,373 
cubic  yards  were  placed  behind  the  north  wall  and  37,141  cubic  yards 
behind  the  west  wall,  total  38,514  cubic  yards. 

The  contract  was  completed  in  March,  1892 ;  the  total  amount  of  work 
done  under  it  and  the  supplementary  contract  was  the  laying  of  659 J24 
cubic  yards  of  concrete  foundation  and  1,499.14  linear  feet  of  masonry 
wall,  and  the  placing  of  1^856  cubic  yards  of  embankment  behind  the 
north  wall  and  39,544  cubic  yards  behind  the  west  walL 

The  amount  of  concrete  required  for  the  foundation  was  smaller  than 
had  been  estimated,  and  a  balance  of  the  appropriation  remained* 
After  advertising  by  circular  letter,  with  the  approval  of  the  Chief  of 
Engineers,  a  contract  was  entered  into  with  Michael  Flaherty  for  con- 
structing about  212  linear  feet  of  sea  wall  on  the  east  side  of  tiiie  island 
north  of  the  east  wall,  to  extend  from  that  wall  through  and  under  the 
coal  shed  and  the  Quartermaster's  Wharf  to  replace  the  old  and  decay- 
ing wooden  bulkhead  at  that  place.  The  price  is  $23.38  per  linear 
foot  of  wall,  including  foundation  and  embankment  behind  the  walL 
The  wall  is  to  be  9.2  feet  high,  3  feet  wide  at  top,  4  feet  at  bottom,  tiie 
outer  fBAie  vertical,  and  resting  on  a  concrete  foundation  6  feet  wide; 
the  stone  taken  from  the  old  di^  wall  on  the  west  side  of  the  island  to 
be  used  in  constmction. 

Work  under  this  contract  has  not  yet  been  began* 

PBESENT  GONDITION  OF  THB  SEA  WALLS  ASOITNI)  TH2  BNTIXE  ISLAIIB. 

For  1,023  feet  west  of  the  permanent  stone  wharf  the  island  is  in* 
elosed  by  the  Ordnance  wall;  917  Unear  feet  of  this  wall  needs  repoint> 
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ing,  the  mortar  being  washed  ont  of  most  of  the  joints  to  a  depth  of 
fipom  2  to  12  inches,  endangering  the  stone  work.  With  this  exception 
the  Ordnance  wall  is  in  good  condition. 

The  next  1,099  feet  is  covered  by  the  sea  wall  on  the  north  side  of  the 
island,  completed  in  1890.  The  wall  and  foundation  are  in  good  condi- 
tion, but  the  foundation  ought  to  be  protected  with  about  650  cubic 
yards  of  riprap. 

The  next  368  feet  of  the  shore  of  the  island  is  covered  by  the  Castle 
Williams  wall.  This  wall  bears  date  of  1812  and  was  probably  built  in 
that  year.    The  wall  is  in  good  condition. 

The  next  is  the  sea  wall  completed  in  March,  1892;  it  is  in  good  con- 
dition, but  the  foundation  ought  to  be  protected  with  about  S50  cubic 
yards  of  riprap. 

From  the  south  end  of  this  section,  around  the  south  and  east  sides 
of  the  Island  to  the  coal  wharf,  a  distance  of  about  2,300  feet,  the  wall 
is  in  fair  condition,  but  needs  repointing  over  about  an  equivalent  of 
800  feet  length  of  the  wall,  and  in  places  the  foundation  requkes  pro- 
tection with  the  riprap:  about  900  cubic  yards  would  be  needed. 

From  the  coal  shed,  rollowing  practically  the  present  bulkhead  line  to 
the  stone  wharf^  is  a  distance  of  397  feet.  About  212  linear  feet  of  this 
distance  is  to  be  covered  by  the  wall  about  to  be  begun.  The  remainder 
is  now  bounded  by  a  decaying  timber  bulkhead,  which  ought  to  be  re- 
placed by  a  permanent  waU,  at  an  estimated  cost  of  $8,000. 

The  amount  thus  required  for  repairs  of  existing  sea  walls  and  for 
completion  of  walls  encircling  the  island,  is: 

Forripra^,  2,000  cnbio  yards^  at$2 $4,000 

For  pointing  1,717  linear  feet  of  waU,  estimated  to  cost  $1  per  foot 1, 717 

For  1^  linear  feet  of  new  wall 8,000 

Total 13,717 

Money  statement. 

Jnljl,  1891,  balance  unexpended $53,740.98 

Amount  transferred  from  allotments  for  sea  wall,  Davids  Is- 
land       6,597.86 

$60,338.84 

June  30, 1892,  amount  expended  daring  fiscal  year 46,484.70 

July  1,1892,  balance  unexpended 13,854.14 

Jnly  1, 1892,  outstanding  liabilities $180.00 

July  If  1892,  amount  ooYered  by  uncompleted  contracts 4, 956^  56 

5, 136. 66 

Jnljl,  1892,  balance  available 8,717.58 

Amount  (estimated)  rea aired  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894 . .      5, 000. 00 

Abiiraetofpropoiala  for  constructing  sea  wall  at  Oovemors  Island^  New  York,  in  vicinity 
of  wharves  on  east  side  of  island,  received  in  response  to  public  notice  circular,  dated 
May  £6,  189£,  and  opened  June  16, 189£,  by  Col,  D.  C.  Houston^  Corps  of  Engineers. 


Ho. 

Name  and  addrMs  of  bidder. 

• 

Bate  per 

linear  foot 

completed 

irork. 

Amoont 

of  bid 

(212  linear 

feet). 

1 

If.  TlAherty,  411  W.  Thirty-Mrmth  street.  New  York  Citv* 

$23.38 
38.60 
87.34 

$4,966.66 

s 

Francis  H.  Smith,  16  Exohanffe  Place.  Keir  York  City 

8,437.60 

3 

John  Cox,  701  Herkimer,  street,  Brooklyn.  N.Y 

7.016.08 

ITOTB.— AmonBt  aiyailable  for  work,  about  $10,000. 

*  Lowest  bid. 
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Ah9traot  of  contracts  for  sea  walls  at   Governors  Island,  New  York  Harbor,  in  force 

during  the  fiscal  year  ending  June  SO,  1892, 


Name  and  address  of  contraotor. 


Brenohand,  Pennell  &  Co.,  Yonk- 
era,  N.  Y.* 


Brenchand,  Pennell  &  Co.,  Yonk- 
era,  N.  Y.,  (sapplementary  to 
abore.)* 

M.  Flaherty,  411  TV.  Thirty-seventh 
street,  Meir  York  City.t 


Date  of  con- 
tract. 


Koy.a8,1890 


Oct  81,1891 


Jane  17,1892 


Saltject  of  oontnfOt 


Constmction  of  sea 
wall  and  embank- 
ment. 


Snhstitnting  material 
taken  firom  the  is- 
land, and  placed  in 
embankment. 

Sea-wall  oonstmotion. 


Price. 


Fonndrntion    per  cubic 
y»rd,$ll. 

Maaonry  wall  per  linear 

ibot,  f  19. 
Bmbankment  per  cable 

yard,  29  cents. 
Cramps  and  dowels  per 

poond,  25  cents. 
Per  cable  yard,  24 


Per  linear  foot  of 
pleted  wall,  $28.88. 


*  CoatnMts  completed  ICarch  10, 188S. 


f  la  pKosresa. 
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BEACH  PROTECTION,  WATER  SUPPLY,  AND  SEWERAGE  SYSTEM  AT  PORT 

MONROE,  VIRGINIA. 


BBTOBT  OF  MAJOR   CHARLES  E.  X.  B,  DAVIS,  CORPS  OP  ENaiUlEERS, 
OFFICER  IN  CHARGE,  FOR  FISCAL  YEAR  ENDING  JUNE  SO,  189S. 

IMPROVEMENTS. 


a  Beaoli  protection  at  Fort  Monroe,  Vir- 
ginia. 
\  Water  enpply  at  Fort  Monroe,  Virginia. 


0  Sewerage  system  at  Fort  Monroe,  Vir- 
ginia. 


United  States  Engineer  Office, 

Washington^  D.  0.,  July  9^  1892. 
General:  I  have  the  honor  to  forward  herewith  my  annnal  report 
fox  the  year  ending  June  30, 1892,  on  fortifications  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 
Major ^  Corps  of  Ungineers. 
:Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSngineerSy  U.  8.  A. 


3  A. 

BEACH  protection. 

^Ihe  beach  forming  the  shore  of  Chesapeake  Bay  to  the  northeastward 
^^  J'ort  Monroe  has  for  some  years  been  subject  to  erosion  by  tidal  cur- 
'^xits  and  the  action  of  the  waves  during  northeast  storms.  The  erosive 
^^^on  had  progressed  to  such  an  extent  that  there  was  danger  that 
j"^ie  narrow  strip  of  land,  which  connects  Fort  Monroe  with  the  main- 
J^^^d,  would  be  cut  through.  This  strip  of  land,  besides  affording  com- 
Jj^nication  with  the  cemetery,  is  the  only  area  of  ground  belonging  to 
^^  reservation  not  occupied  by  buildings,  and  its  preservation  for  mili- 
^*y  purposes  is  regarded  as  essential. 

Xn  order  to  protect  the  beach  from  fdrther  erosion,  a  project  was  sub- 
^itited  for  the  construction  of  jetties  at  suitable  intervals  along  the 
?^Hch,  the  cost  of  which  was  estimated  at  $37,000.  An  allotment  of 
""^0,000  for  this  object  was  made  from  the  appropriation 
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tion  and  repair  of  fortifications,  and  on  February  24, 1891,  an  appropria- 
tion of  $27,000  was  made  for  this  purpose.  The  jetties  were  at  first 
constructed  of  a  core  of  oyster  shells  covered  with  heavy  riprap  stone. 
In  order  to  diminish  the  cost,  the  cheaper  plan  was  subsequently 
adopted  of  a  pile  jetty  consisting  of  a  continuous  row  of  piles  and  sheet 
piling,  oyster  shells  and  riprap  in  much  smaller  quantity  being  placed 
on  either  side  of  the  piles. 

Under  this  project  a  contract  had  been  made  March  4, 1891,  with  P. 
J.  Kelly  for  constructing  pile  jetties,  and  at  the  close  of  the  fiscal  year 
ending  June  30, 1891,  work  under  this  contract  was  in  progress.  Opera- 
tions were  continued  by  the  contractor  from  July  to  October,  1891,  and 
closed  during  the  last-named  month;  830.5  linear  feet  of  pile  jetty  were 
built  under  the  contract.  The  work  proceeded  slowly  and  was  greatly 
delayed  by  storms  and  bad  weather.  In  order  to  hasten  the  work  a 
pile-driving  plant  was  erected  by  the  United  States  and  570  linear  feet 
of  pile  breakwater  built  between  the  light-house  wharf  and  Jetty  No.  1. 

A  sea  wall  170  feet  long  was  also  built  near  the  light-house  wharf. 
At  the  close  of  the  last  fiscal  year  a  contract  was  in  force  with  the  Fort 
Deposit  Granite  Company  for  delivering  riprap  stone  for  the  jetties. 
The  contract  was  entered  into  March  13, 1891,  and  the  price  was  $2  a 
cubic  yard.  Delivery  of  stone  was  to  be  commenced  April  1, 1891,  but 
the  contractors  failed  to  deliver  the  stone  in  accordance  with  the  con- 
tract time,  after  repeated  notification  to  proceed  with  the  work.  Ac- 
cordingly 643  cubic  yards  of  stone  were  purchased  in  open  market  at 
$3  per  cubic  yard.  A  delivery  under  the  contract  was  finally  made 
August  26, 1891,  and  four  cargoes,  aggregating  545  yards  were  deUv- 
eretl  up  to  October  22,  1891.    The  contract  was  then  closed. 

A  second  contract  for  riprap  stone  was  also  in  force  June  30, 1891, 
made  on  that  date  with  the  Westham  Grranite  Company,  of  Bichmond, 
Va.,  at  $2.97  per  cubic  yard,  under  the  appropriation  of  February  24, 
1891.  Deliveries  under  this  contract  commenced  July  21, 1891,  and  con- 
tinued until  November  19,  1891,  3,687  cubic  yards  having  been  de- 
livered. 

The  stone  and  oyster  shells  were  put  in  place  by  hired  labor. 

Work  has  been  in  progress  on  four  jetties,  numbered  1  to  4  inclusive. 
Ko.  1  is  about  900  feet  above  the  light-house  wharf  and  the  other  jetties 
are  from  900  to  1,000  feet  apart  to  the  eastward. 

Jetty  No.  1  was  built  of  oyster  shells  and  stone  and  is  165  feet  long. 
An  attempt  to  lengthen  it  was  made,  but  scour  set  in  and  the  work 
was  suspended. 

Jetty  No.  2  is  built  of  oyster  shells  and  riprap  and  is  now  300  feet 
long. 

Jetty  No.  3,  for  a  length  of  127  feet,  is  built  of  oyster  shells  and  rip- 
rap, and  for  a  ^rther  length  of  273  feet  is  built  with  a  pile  center  as 
above  described,  with  sheUs  and  riprap  piled  on  either  side.  This  jetty 
has  two  wings^  one  21  and  the  other  73  feet  long. 

Jetty  No.  4  is  built  with  the  pile  center.  The  main  jetty  is  271  feet 
long,  with  a  shore  connection  64  feet  long,  built  of  sheUs  and  stone. 
This  jetty  has  two  wings,  one  45  feet  long  and  the  other  168  feet  long. 
During  the  severe  storm  of  October  11, 12, 1891,  a  part  of  the  pile  center 
of  this  jetty  was  washed  away  before  the  riprap  could  be  put  in.  Some 
of  the  sheet  piling  was  also  eaten  off  by  the  teredo.  Work  on  the  jet- 
ties was  suspended  in  January,  1892,  the  available  funds  having  been 
nearly  exhausted. 

There  has  been  some  fill  on  the  east  side  of  all  the  jetties,  especially 
ut  No.  4.    Between  the  jetties  there  has  been  a  slight  scour. 
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Money  statement 

Jnly  If  1891,  b alance  unexpended $23, 986. 60 

June  30, 18^,  amount  expended  daring  fiscal  year 23,656.07 

Jnly  1,  1892,  balance  unexpended 329.53 

Jnly  1, 1892,  outstanding  liabilities 89.00 

July  1,1892,  balance  available 240.53 


3  B. 

WATER  SUPPLY. 

An  improved  water  supply  at  Fort  Monroe  is  urgently  needed.  At 
tlie  present  time  the  only  potable  water  to  be  obtained  upon  the  reser- 
vation is  rain  water  stored  in  cisterns.  This,  at  the  best,  is  an  unsatis- 
factory source  of  supply,  and  during  a  very  dry  season  is  liable  to  fail 
entirely.  To  this  danger  may  be  added  the  equally  serious  one  of  con- 
tamination of  the  water  so  stored,  resulting  from  the  lack  of  a  proper 
system  of  sewerage.  The  supply  of  fresh  water  is  now  supplemented 
by  water  obtained  ^om  driven  wells  on  the  west  side  of  JliiUll  Creek, 
and  brought  to  the  reservation  in  iron  pipes.  This  water  is  of  an  in- 
ferior qu&ty  and  is  not  fit  for  drinking  purposes.  The  importance  of 
abundant  supply  of  pure  water  for  the  use  of  the  garrison,  the  large  force 
of  employes  ot  the  TJnited  States,  and  citizens  who  visit  the  post,  can 
not  be  overestimated.  From  a  military  point  of  view  it  is  hardly  nec- 
essary to  say  that  is  of  vital  importance  that  an  adequate  supply  of 
good  water,  not  liable  to  be  cut  off  during  time  of  war,  should  be  had 
within  the  limits  of  the  fortification.  Such  a  supply,  it  has  been 
thought,  could  be  obtained  by  sinking  an  artesian  well  within  the  fort. 

I  subjoin  the  following  summary  oiwork  done  in  former  years  in  tills 
direction. 

PREVIOUS  OPBBATIONS. 

The  first  effort  to  obtain  water  by  an  artesian  weU  at  Fort  Monroe 
was  made  in  1846,  when  the  original  well  was  commenced,  There  were 
225  feet  of  8-inch  pipe  sunk,  and  inside  of  this  283  feet  of  5-inch  pipe. 
No  record  of  the  exact  depth  reached  has  been  found.  This  well  was 
abandoned  in  1851. 

In  1864-^65  Gen.  B.  F.  Butler  put  down  340  feet  of  IS-inch  pipe. 

In  1867  Col.  Henry  Brewerton  conmieuced  sinking  an  8-inch  pipe 
within  the  12-inch  pipe  of  the  well  of  1864-^65,  and  a  part  of  the  6-inch 
and  8-inch  pipe  of  the  well  of  1845  was  withdrawn  and  used  in  this 
work.  On  June  30, 1868,  a  depth  of  370  feet  had  been  reached.  The 
sinking  of  the  8-incn  pipe  was  continued  until  a  depth  of  517  feet  below 
the  surface  of  the  parade  of  the  fort  was  reached,  when  the  lowest  sec- 
tion of  the  pipe  separated  from  the  rest.  It  was  found  that  a  pipe  5} 
inches  in  exterior  diameter  could  be  passed  through  the  disjointed  pipe, 
and  it  was  decided  to  insert  within  the  8-inch  cast-iron  pipes,  wrought- 
iron  tubes  of  4J  inches  interior  diameter  with  screw  ends,  and  585  feet 
of  this  tubing  were  successfidly  inserted.  At  a  depth  of  585  feet,  the 
bottom  of  the  clay  stratum  through  which  the  auger  had  been  passing 
wasreachedi  and  a  stratum  composed  of  about  90  per  centsand  andlO  i^ 
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cent  of  clay  was  reached.  After  passing  into  the  sand,  a  water-bear- 
ing stratam  was  reached  which  yielded  a  limited  amount  of  saline 
water,  which  when  left  undisturbed  for  twenty-four  hours  rose  in  the 
tubing  to  a  height  of  4  feet  6  inches  above  the  level  of  the  parade  of 
the  fort.  On  June  30, 1870,  the  well  had  been  sunk  900  feet,  and  the  4^ 
inch  tubing  sunk  886  feet  below  the  parade.  Work  was  suspended  in 
August,  1870,  at  which  date  the  4J-inch  tubing  had  been  forced  down  to 
a  depth  898  feet  below  the  parade,  while  the  auger  had  penetrated  to 
a  depth  of  906.5  feet  below  the  same  level  In  November,  1871, 
operations  were  resumed,  and  a  drill  was  substituted  for  the  auger 
previously  used.  The  4J-inch  tubing  which  had  been  left  projecting 
about  15  feet  above  the  ground  was  found  to  be  full  of  water.  The  tube 
was  tapped  near  the  ground,  and,  on  being  plugged,  the  pipe  was  found 
to  fill  gradually.  On  pumping  out  the  water  to  secure  a  dry  tube  for 
drilling,  a  sudden  inrush  of  clay,  coarse  gravel,  and  shell  filled  the  tube 
for  about  120  feet  firom  the  bottom.  After  removing  this  with  the  sand 
pump,  and  attempting  to  dril],  it  was  found  that  the  lower  section  of 
the  tubing  was  entirely  detached.  A  passage  for  the  drill  was  then 
cut  through  this  section,  but  another  influx  of  material  moved  the  sec- 
tion, and  but  little  progress  could  be  made.  The  removal  of  the  4^-inch 
tubing  was  then  commenced,  and,  on  June  30, 1872,  664  feet  had  been 
taken  out.  Operations  were  soon  after  suspended  for  want  of  funds, 
and  have  not  since  been  resumed.  * 

FUTURE  OPERATIONS. 

In  the  annual  report  for  June  30. 1890,  an  appropriation  of  $10,000 
was  recommended  for  the  purpose  or  sinking  a  new  well. 

In  the  act  of  February  24,  1891,  an  appropriation  of  $6,000  was 
made,  but  as  this  was  insufficient  to  cover  the  cost  of  sinking  a  well 
beyond  a  depth  already  demonstrated  to  be  insufficient,  no  work  has 
been  done. 

It  is  the  opinion  of  Prof.  W.  J.  McGee,  of  the  TJ.  S.  Geological  Sur- 
vey, that  artesian  water  will,  probably  be  found  at  Fort  Monroe  at  a 
depth  of  about  1,200  feet. 

In  work  of  this  character  it  is  important  that  all  of  the  funds  needed 
for  the  well  should  be  in  hand  before  operations  are  commenced,  and  it 
is,  therefore,  recommended  that  the  additional  appropriation  of  $4,000 
be  made. 

Money  statement 

July  1,  1891,  balance  unexpended $6,000.00 

July  1,  1892,  balance  unexpended 6,000.00 

Amount  (estimated)  required  for  compl'^^ '  ^^  of  existing  project 4, 000. 00 

Amount  that  can  be  proiitably  expended  .     .seal  year  ending  June  30, 1894      4, 000. 00 


3C. 

SEWERAGE  SYSTEM. 

The  sewerage  system  of  Fort  Monroe  is  serionsly  defective.  It  drains 
only  the  buildings  within  the  walls  of  the  fort,  while  for  the  drainage 
of  the  quarters  outside  there  is  no  provision  whatever.    The  sewen 
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have  not  sufficient  incliuation  to  make  them  self-cleansing  and  are  of- 
ten obstmcted.  The  main  sewer  alone  is  flashed  by  tidal  water  im- 
pounded in  the  moat,  and  discharges  the  sewage  into  MiU  Greek,  where 
it  is  often  washed  up  along  the  shore  and  becomes  a  nuisance.  As  a 
result  of  the  existing  conations  the  health  of  the  garrison  suffers,  and 
numerous  cases  of  typhoid  fever  are  reported — a  disease  formerly  un- 
known at  the  i>ost. 

On  July  28, 1888,  Lieut.  Col.  P.  0.  Hains  made  a  report  upon  the  ex- 
isting sewerage  system — which  he  stated  to  be  defective — and  sub- 
mitted a  plan  for  a  new  system  for  draining  the  fort  alone,  the  sewage 
to  be  pumx)ed  into  Chesapeake  Bay.  The  estimated  cost  of  this  sys- 
tem was  $33,000. 

On  March  2, 1889,  Congress  made  an  appropriation  of  $25,000  <<  for 
the  construction,  complete,  of  a  sewerage  system." 

Speciflcations  for  a  complete  system  were  prepared  and  proposals  in- 
vited by  public  advertisement.  The  lowest  bid  received  was  $35,749.48, 
but  this  did  not  conform  to  the  speciflcations.  As  aJl  of  the  bids  ex- 
ceeded the  appropriation  made  by  Congress,  they  were  rejected* 

The  question  of  the  drainage  of  the  quarters  and  buildings  outside 
the  fort,  and  also  of  the  several  hotels  authorized  to  be  bu&t  by  acts 
of  Congress,  has  since  been  the  subject  of  consideration.  Various  plans 
and  projects  looking  either  to  the  construction  of  a  combined  system 
providing  for  the  drainage  of  all  these  buildings  or  of  two  separate  sys- 
tems, one  for  the  hotels  and  one  for  the  quarters,  have  received  attention* 
In  the  event  of  the  construction  of  a  combined  system,  the  manner  in 
which  the  cost  of  such  a  system  should  be  met  by  the  several  interests 
involved,  has  likewise  been  considered.  On  October  29, 1891,  the  Sec- 
retary of  War  decided  that  two  separate  systems  should  be  constructed, 
one  by  the  United  States  and  the  other  by  the  hotel,  proprietors  ana 
others  who  enjoy  the  privilege  of  residence  on  the  reservation.  The 
existing  appropriation  of  $25,000  would  only  be  sufficient,  it  was  found, 
for  draining  the  fort  proper  and  discharging  the  sewage  into  Mill  Creek 
or  Hampton  Bay,  and  would  not  provide  for  the  drainage  of  the  quar- 
ters outside  the  fort  Such  a  system  would  be  unsatisfactory  and  in- 
complete. Estimates  were  therefore  prepared  for  a  system  to  drain 
both  the  quarters  and  public  buildings  within  and  those  without  the 
fort,  the  sewage  to  be  discharged  by  pumping  into  Chesapeake  Bay. 
The  estimated  cost  of  such  a  system  was  $45,000,  and  on  March  12, 
1892,  it  was  recommended  that  an  additi  onal  appropriation  of  $20,000 
be  asked  for  with  such  legislation  as  might  be  necessary  to  render 
available  the  $25,000  appropriated  March  2, 1889,  for  a  '^complete" 
system. 

Money  statement. 

Jalj  1,1891,  balance  miezpended $24,902.10 

July  1,1892,  balance  unexpended 24,902.10 

Amonnt  (estimated)  rea  aired  for  completion  of  existing  project 20, 000. 00 

Anioimt  that  oan  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1894.    20,000.00 


^ 
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APPENDIX  No.  4. 


BEPAIB  AND  PBESEBVATION  OF  FOBT  MABION,  ST.  AUGUSTINE,  FLORTOA. 


REPOBT  OF  MAJOR  JOHN  C.  MALLEBY,  COBPS  OFENGINEEBS,  OFFICEB 
IK  CHABGE,  FOB  FISCAL  YEAB  ENDING  JUNE  SO,  189S. 

UiaTED  States  Engineeb  Offioe, 

8t  Augustine^  Fla.j  July  lly  1893. 

Obnebal:  I  have  the  honor  to  transmit  herewith  my  annnal  reports 
on  Forts  *  *  and  Marion,  Fla.,  for  the  fiscal  year  ending  Jane  30, 
1892. 

Very  respectfoUy^  your  obedient  servant, 

J.  0.  Malleby, 
Major  J  Corps  of  Ungineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  S*  A. 


BEPAIB  AND  PBESEBVATION  OF  FOBT  KABION. 

Fort  Marion,  St.  Augustine,  Fla.,  was  built  during  the  Spanish  pos- 
session. It  was  at  first  named  Fort  San  Augustin  and  later  Fort  San 
IMarcos.  For  a  description  and  an  historical  sketch  of  the  work  atten- 
tion is  invited  to  the  annual  report  for  1889. 

The  work  is  not  available  for  defense. 

In  the  act  approved  July  6, 1884,  $5,000  was  appropriated  for  the 
3)reservation  of  the  fort  and  the  inclosure  of  its  grounds. .  With  this 
appropriation  a  picket  fence  was  built  along  a  portion  of  the  reserva- 
iion  boundary  line,  the  sea  wall  and  covert  way  breast-height  walls 
repaired,  the  bastion  towers  renewed,  the  interior  walls  refaced  where 
necessaiy,  the  ramp  rebuilt,  and  a  portion  of  the  terreplein  covered 
^th  a  waterproof  pavement  for  the  protection  of  the  casemates.  In 
all  of  the  repairs  the  original  designs  were  followed  as  closely  as  possi- 
l)le. 

Under  allotment  firom  the  appropriation  for  "  preservation  and  repair 
of  fortifications,"  the  following  repairs  to  the  permanent  work  were 
made,  viz:  A  short  length  of  the  sea  wall  at  the  north  end  of  the  fort 
and  the  north  end  of  the  water  battery,  which  had  been  partly  under- 
mined by  wave  and  current  action,  was  protected;  the  sally  port,  the 
terreplein  of  the  southwest  bastion,  and  about  two-thirds  of  the  terre- 
plein of  the  south  curtain  were  covered  with  a  waterproof  pavement;  a 
concrete  drain  was  constructed  under  the  sally  port;  the  two  «^\i^ 
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towers  on  the  south  face  were  repaired ;  a  i)ortioii  of  the  inner  parapet 
wall  of  the  east  curtain  was  rebuilt;  the  two  bridges  leading  to  the  fort 
were  rebuilt,  and  a  new  floor  was  laid  in  casemate  No.  4. 

In  the  act  of  August  18, 1890,  $15,000  was  appropriated  for  this  fort. 
Work  under  this  appropriation  was  done  by  hired  labor,  using  ma- 
terials purchased  by  contract.  It  was  begun  on  October  20, 1890,  and 
continued  to  the  close  of  the  fiscal  year.  For  details  of  the  work  see 
pages  533  and  534  of  the  Annual  Report  of  the  Ohief  of  Engineers  for 
1891. 

In  order  to  complete  the  work  of  restoration  of  the  fort  and  of  im- 
provement of  the  grounds,  the  recommendation  of  Capt.  W.  M.  Black, 
Corps  of  Engineers,  is  renewed,  that  the  flimsy  modern  doors  of  the 
casemate  should  be  replaced  by  doors  similar  to  that  in  casemate  No. 
7;  a  neat  spiral  iron  staircase  should  be  placed  in  the  wateh tower; 
the  restoration  of  the  chapel  doorway  should  be  completed;  the  draw- 
bridge at  the  entrance  should  be  restored ;  the  wooden  picket  fence 
around  the  reservation  should  be  replaced  by  a  concrete  wall;  2,4^ 
linear  feet  additional  of  concrete  walks  should  be  built;  neat  iron 
benches  should  be  placed  at  intervals  in  the  grounds,  and  additional 
shrubbery  should  be  set  out.  If  the  trespassers  on  the  north  boundary 
of  the  reservation  are  removed  the  sea  wall  will  have  to  be  extended 
and  a  slight  additional  fill  made.  The  total  estimated  cost  of  these 
improvemente  is  $6,500.  Kone  of  these  items,  excepting  the  restoration 
of  the  chai)el  doorway,  were  included  in  former  estimates.  The  desira- 
bility of  these  improvements  developed  as  the  work  first  laid  out  pro- 
gressed. It  is  proposed  to  make  a  partial  restoration  of  the  chapel 
door  should  funds  for  the  work  become  available,  but  the  design  as 
shown  on  the  blue  print  of  the  original  drawing,  dated  1785,  is  too 
elaborate  to  be  reproduced  entirely. 

During  the  fiscal  year  ending  June  30, 1892,  the  entire  terreplein  was 
coated  with  a  mixture  of  paraf^  and  petroleum ;  drawings  for  the 
restoration  of  the  chapel  door  were  made;  430  Spanish  bayonets,  105 
myrtles,  20  palmettos,  and  62  elms  were  planted  on  the  reservation. 
A  covered  drain,  6  inches  square  inside,  made  of  2-inch  plank,  was  laid 
for  a  distance  of  260  feet.  This  drain  empties  into  the  diteh  near  the 
city  gates.  Sixty  feet  of  pavement  on  the  grounds  of  the  reservation 
having  settled,  on  account  of  its  having  been  laid  over  ground  where 
considerable  filling  had  been  done,  was  brought  up  to  ite  proper  level 
The  fort-keeper  has  been  kept  busy  cutting  grass  and  weeds  on  the 
reservation.  Some  of  the  trees  having  died,  the  dead  ones  have  been 
replaced  by  the  contractor. 

Money  statement 

July  L1891y balance  nnezpended $1,218. 

Jnne  90, 1892,  amount  expended  dnring  fiscal  year 1,171.4 


July  1, 1892,  balance  nnezpended 46. 

July  1, 1892,  outstanding  liabilities 28. 


July  1, 1892,  balance  avaUable 18. 


Amount  (estimated)  required  for  completion  of  existing  project 6^  500. 

Amount  that  can  bepxoutobly  eipendied  in  fiscal  year  eiuung  June  30^  1894     6^500. 
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^06T    OF    WILLETS   POINT,  NEW    YORK:    UNITED    STATES    ENGINEEB 
SCHOOL;  BATTALION  OF  ENGINEERS;  ENGINEER  DEPOT. 


0FOBT  OF  LIEUTENANT-COLONEL  W.  B.  KING,  CORPS  OF  ENGINEEB8, 

fob  the  fiscal  yeab  ending  june  so,  189t. 

United  States  Engineer  School, 
Po»t  of  WUlets  Point,  New  York  Harbor^  July  25y  1892. 

Geksral:  I  have  the  honor  to  submit  the  following  annual  report 
oathex>oBt  of  Willets  Point,  New  York  Harbor;  the  United  States 
^gineer  School,  the  Battalion  of  Engineers,  and  the  Engineer  Depot. 
Very  respectMly,  your  obedient  servant, 

W.  B.  King, 
Lieutena/nirColonel  of  Engineers j  Commanding. 

Brig.  GeiL  Thomas  L.  Casey, 

Chief  of  Engineers  J  IF.  8.  A. 


L— POST  OP  WILLETS  POINT. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  24  cominiR- 
fiioned  officers  and  353  enlisted  men,  including  the  following  general 
staff,  and  infantry  officers : 

Mjy.  Clarence  Ewen,  surgeon,  U.  S.  Aimy. 

Capt  W.  Fitzhugh  Carter,  assiii^tant  sargeon,  U.  S.  Army. 

First  Lient.  John  A.  Perry,  Eighth  Infantry. 

Second  Lieut.  WiUiam  F.  Martin,  Twenty-tifth  Iniantry. 

Second  Lient.  Charles  6.  Dwyer,  Twenty-first  Infantry. 

Second  Lient.  Harry  D.  Hninphrey,  Twentieth  In£u&t^. 
Second  Lient.  Frederic  A.  Tripp,  First  Infisntry. 
Second  Lieut.  John  C.  Gregg,  Sixteenth  Infantry. 
Second  Lient.  Edward  R.  Chrisman,  Second  Infantry. 

The  following-named  officers  were  relieved  from  duty  at  this  i)ost 
(^Btraction  in  submarine  mining)  on  the  dates  set  opposite  their  re- 
5>ectiye  names,  viz : 

Class  1890-^91. 

Capt.  Quincy  (VM.  Gillmore,  Eighth  Cavalry,  October  1, 1891. 
ttat  Lient.  Charlee  H.Cochran,  Seventh  Infsintry,  October  1, 1891. 
Second  Lient.  Samson  L.  Faison,  Thirtt-ifiith  Iiifautr>-.  October  1. 1891. 
Second  Lient.  Herbert  S.Whipple.  Tenth  Cavalry.  Ortober  1,  IMU. 
Second  Lient.  Walter  H.  Gordon,  Twelfth  Infantry,  October  1, 1^<91. 
Second  Lient.  James  H.  Frier,  Seventeenth  Infantry.  October  1, 1891. 
Second  Lient.  Herman  Hall,  Fonrth  Infantrv,  October  1, 1^1. 
Second  Ldeat.  Alfred  M.  Hunter,  Fonrth  Ariiilery,  September  25, 1S91. 
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Seven  infantry  officers  were  assigned  to  duty  at  this  post  in  para- 
graph 30,  Special  Orders,  No.  251,  H  eadquarters  of  the  Army,  Adjatant- 
General's  Office,  Washington,  October  28, 1891. 

Capt.  W.  Fitzhugh  Carter,  assistant  surgeon,  U.  S.  Army,  joined  post 
January  30,  1892,  in  compliance  with  Special  Orders,  No.  12,  Head- 
quarters of  the  Army,  Adjutant-General's  Office,  Washington,  January 
13, 1892,  and  was  assigned  to  duty  at  post  hospital  in  Orders,  No.  15, 
Post  of  Willets  Point,  January  30, 1892. 

Capt.  Henry  S.  KUboume,  assistant  surgeon,  U.  S.  Army,  was  re- 
lieved from  duty  at  post  hospital  in  Orders,  No.  12,  Post  of  Willets  Point, 
January  23, 1892,  in  compliance  with  Special  Orders,  No.  10,  Headquar- 
ters of  the  Army,  Adjutant-General's  Office,  Washington,  January  13, 
1892.    Left  post  January  23, 1892. 

The  building  of  two  new  brick  barracks  and  a  guardhouse  by  the 
Quartermastei^s  Department,  which  were  well  under  way  at  the  close 
of  the  year,  will  supply  long-felt  needs  of  the  post,  and  it  is  to  be  hoped 
that  provisions  will  be  made  for  the  third  barrack  from  funds  now 
available. 

The  new  brick  engine  house  for  fire  engines  and  appliances  is  nearly 
completed  and  will  doubtless  prove  well  adapted  to  its  purx)ose. 

The  roads  and  sidewalks  of  the  post  have  been  kept  in  fair  condition 
by  adding  broken  trap  rock  to  the  former  and  screenings  to  the  latter. 
About  1,300  feet  of  new  sidewalk  has  been  built,  extending  from  near 
the  officers'  mess  building  to  the  guardhouse.  This  walk  is  partly  of 
brick  and  partly  of  screenings  from  the  stone-crusher. 

A  section  of  the  iron  fence,  received  some  time  ago,  has  been  set  up, 
with  a  solid  concrete  base,  along  the  line  east  from  the  gate  and  extend- 
ing to  the  ditch. 

All  of  the  foregoing  improvements  have  been  made  by  Lieut.  Jervey, 
post  quartermaster,  from  frmds  allotted  by  the  Quartermaster's  Depart- 
ment. 

The  lighting  of  the  public  buildings  and  grounds  by  electricity,  the 
deaning-out  of  the  diteh  which  bounds  the  Government  lands  on  the 
southwest,  the  walUng-in  of  the  ice  pond  so  as  to  exclude  sur&ce  water, 
and  the  building  of  a  quartermaster  and  commissary  storehouse  near 
the  wharf,  as  recommended  in  my  last  report  and  for  each  of  whiclk 
items  plans  and  estimates  have  been  made,  are  respectfully  recoia- 
mended. 

In  September  last,  on  my  recommendation,  the  honorable  Postmaster*  - 
General  established  a  post-office  at  this  place,  which  has  been  found  c^ 
great  convenience  in  the  transaction  of  official  business  and  has  recentL:^ 
been  declared  a  money-order  office,  the  amount  of  revenue  fi^m  it  haviife^  £ 
reached  the  necessary  figure  for  that  purpose. 

n.— UNITED  STATES  ENGINBEB  SCHOOL. 

The  scope  and  object  of  the  school  have  been  folly  set  forth  in  previoti^ 
rex)orte  and  in  the  order  establishing  it  on  its  present  basis;  the  ord&x^ 
issued  in  pursuance  of  the  latter,  arranging  the  details  of  the  seasoD^^ 
work,  are  appended,  marked  A,  B,  and  0. 

During  the  present  year  a  class  of  five  engineer  officers  completed  the      | 
full  course  of  two  and  one-half  years  and  one  officer  of  the  artillery,  two 
officers  of  the  cavalry,  and  five  officers  of  infantry  completed  their  oonise 
of  torpedo  instruction. 
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in.— BATTALION  OF  ENGINEERS. 

The  law  provides  for  five  companies  of  engineer  troops,  having  an 
aggregate  strength  of  762  enlisted  men,  officered  by  detail  from  the 
Corps  of  Engineers.  At  present  only  four  companies,  with  a  total 
strength  of  600  enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  on  June  30, 1892,  including 
Company  E,  stationed  at  West  Point,  Was  18  commissioned  officers 
and  437  enlisted  men. 

During  the  year  Companies  A^  B,  and  0  have  been  stationed  at  Wil- 
lets  Point.  Company  D  exists  in  name  only.  Company  E  has  been 
stationed  at  West  Point  to  assist  in  the  practical  instruction  of  cadets 
of  the  Military  Academy,  in  building  nulitary  bridges,  sapping,  min- 
ing, and  signaling. 

.  •  •  •  •  •  •  • 

Second  Lieutenant  Bobert  McGregor,  Corps  of  Engineers,  was  ap- 
]>ointed  acting  battalion  adjutant  August  12, 1891,  in  Orders,  No.  74, 
Battalion  of  Engineers,  August  8, 1891 ;  relieved  from  course  of  instruc- 
tion at  U.  8.  Engineer  School,  August  12, 1891,  in  Orders,  No.  139,  Post 
of  Willets  Point,  August  13^  1891;  appointed  adjutant,  Battalion  of 
Engineers,  October  21, 1891,  m  Orders,  No.  99,  Battalion  of  Engineers, 
October  21^  1891. 

Second  Lieutenant  Jay  J.  Morrow,  Corps  of  Engineers,  was  trans- 
ferred from  Company  C  to  Company  A,  Battalion  of  Engineers,  April 
10  JL892,  in  Orders.  No.  61,  Battalion  of  Engineers,  April  10, 1892. 

The  following  taole  shows  the  changes  that  have  token  place  in  the 
personnel  of  the  officers  during  the  year,  viz: 


Itnt  lieotenant . . . 
Second  Ueatenant. . 

Do 

Do ... 

Do 

Do 

Gbptain 

Do 

lint  Uentenant . . . 

Do 

Do 

Seoond  lientenaat . . 

Do 

Do 

Do 

Do 


Wftrren,  JamM  G 

CoBby,  Spencer 

Sewell,  John  S 

EcholB,  ChAB.  P 

Mclndoe,  JamM  S  .. . . 

MoiTow,  Jay  J 

Bergland,  £lno 

Black,  William  M 

Shank,  Francis  B. . . . . 
Patrick,  Maaon  M  . . . . 
Lucas,  £.  W.  VanC. . . . 

Winslow,  Ebon  E 

D'Annit,  Albert  M... 

HardJnj^  Cheater 

Harts,  William  W.... 
Zlagler,  Clement  A.  F. 


Date. 


Avg.l2,18Bl 
Oct     1,1881 

do 

....do 

....do 

....do 

Nor.  11, 1891 
Nov.  29, 1891 
Feb.  29.1892 
Apr.  25, 1892 
Apr.  27, 1892 
May  16,1892 

!II!do  *.!"'." 

....do 

....do 


Beliered 
or  Joined. 


Believed. 
Joined . . . 
...do.... 

do 

...do.... 
...do.... 
Relieved. 
Joined... 
BeUeved. 
Joined . . . 
Believed. 
— do  — 
...do..., 
...do.... 
....do.... 
...do.... 


Bemarkii 


a  0. 177,  A.  a.  O.,  Aug.  8,  '01. 
S.  O.  210,  A.  Q.  On  Sept.  10,  '91. 

Do. 

Do. 

Do. 

Do. 
S.  O.  247,  A.  G.  O.,  Oet.  23,  '91. 

Do. 
S.  O.  45,  A.  G.  O.,  Feb.  24,  '92. 
S.  O.  83,  A.  G.  O.,  Apr.  8,  '92. 

Do. 
S.  0. 112,  A.  a.  O.,  Hay  12,  '92. 

Do. 

Do. 

Do. 

Do. 


BEOBUITINay  DISOIPLII^y  ETO. 

During  the  year  recruits  for  the  battalion  have  been  obtained  by  en- 
listments at  Willets  Point  and  West  Point  and  by  assignment  on  their 
own  application  from  recruiting  rendezvous  or  other  branches  of  the 
service. 

An  engineer  sergeant  was  detailed  to  recruit  for  the  Battalion  of 
Engineers  on  September  29, 1891,  under  authority  granted  in  letter 
from  the  Acyutant-Oeneral,  U.  S.  Army,  dated  September  16, 1888,  and 
was  attached  by  the  Superintendent  Becruiting  Service  to  rendezvous, 
146  Park  Bow,  New  York  City.  He  was  relieved  fipom  this  duty  March 
12, 1892,  only  46  recruits  being  at  that  time  required  to  complete  the 
aathoiiied  strength  of  the  companies  at  this  post,  a  number  ^bkb.^ 
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as  lacge  as  can  be  quartered  in  tlie  old  barracks  without  nncoDifortatle 
crowding. 

The  following  is  a  statement  of  changes  among  the  enlisted  men  of 
the  battalion  during  the  past  year : 

Gain: 

Recmite  from  depot 35 

Eolieted  in  the  battalion  (Willets  Point,  61 ;  Weet  Point,  22) 83 

ReBnlisted  (WUleta  Point,  37i-Weat  Point,  5) 42 

Bj  transfer 4 

From  doBortion , 4 

Total  gain 168 

Discharged  by  expiration  of  serrice 67 

Discharged  for  disability 6 

Discharged  hy  Hentence  of  general  courts -martiul 13 

Disi^hargtd  by  order .  9 

Discharged  by  ordur  (General  Orders,  80,  Adjatant-Geaeral's  Office,  series 

1890) U 

Discharged  by  order  (Gcnernl  Ordem,  61,  Adjntant-Oeneral's  Office,  series 

1890) 11 

St 

Transferred  (hospital  corps,  1;  other  raiises,  7) 8 

Retired 3 

Died 3 

Deserted 24 

Total  loss 148 

Net  gain ■ 30 

The  following  table  gives  a  comparative  statement  of  recruiting,  de- 
sertions, etc.,  during  the  past  eight  years: 


VbealTew. 

1 

§ 

■s 

BecruiUog. 

-■sx;"" 

« 

TrUli. 

j 

1 

1! 

1" 

i 

3se 

388 

m 

468 
11 

M) 

43 

8 
« 
S 

13 

33 
20 

U 

T8 

ta 

48 
33 
B3 

U 

20 
31 

i 

Ml 

SS  i 

' 

1 

The  table  shows  tbat  the  eolist^d  strength  of  the  battalion  is  greater 
than  at  any  time  in  the  last  eight  years,  exct-pt  in  1890;  that  the  num- 
ber of  enlistments  has  been  about  double  the  average  nomber;  the 
number  of  reeiilistmenta  has  been  slightly  above  the  average,  while 
the  number  in  arrest  or  confinement  and  the  number  of  sick  are  smaller 
than  at  any  other  time  during  the  period  considered. 

The  number  of  desertions  is  larger  than  last  year,  bat  is  still  below 
the  average  and  is  slightly,  less,  compared  with  the  number  of  recruits, 
than  it  was  last  year. 

The  number  of  trials  by  court-martial  is  a  little  larger  tbto  it  was 
last  year,  but  it  includes  many  cases  of  trial  for  minor  offenses  vhioh 
were  fbrmerly  punished  by  compauy  commanders  without  trial. 
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The  sammary  court  continaes  to  work  well,  and  it  is  seldom  that  a 
prisoner  demands  a  trial  by  other  courts. 

The  following  statement  shows  the  number  of  different  men  tried  by 
court-martial  and  other  facts  relative  to  the  trials: 

Trials. 

By  gOBeral  court 19 

By  summary  conrt 208 

Oqjeoted  to  trial  by  summary  court  and  tried  by  garrison  court 4 

Total 231 


Tried  onoe 

Tried  twice 

Tried  three  times. 
Tried  four  times. . 
Tried  five  times  . . 
Tried  six  times... 
Tried  seven  times. 


Total 


126 


Ko.of 

No.  of 

men. 

trials. 

75 

75 

20 

40 

15 

45 

12 

48 

2 

10 

1 

6 

1 

7 

231 


Ifumber  of  men  who  pleaded  guilty 176 

Number  of  men  who  pleaded  not  guil^ 55 

Total 231 


Number  of  acquittals 10 

Number  found  guilty 221 

Total 231 

The  combined  mess  of  the  three  companies  and  band  has  not  only 
been  successfdlly  operated,  but  has  been  greatly  improved  during  the 
year  by  Lieut.  Jadwin,  who  has  given  it  his  close  personal  attention, 
and  nothing  is  now  required  but  a  suitable  building  to  make  this  im- 
portant agency  for  the  soldiers'  welfare  all  that  could  be  desired. 

The  Post  Exchange  has  also  improved  during  the  year  and  has  been 
carefully  looked  after  by  Lieutenants  Harding  and  Cosby.  The  sug- 
gestions of  the  council  and  of  the  committees  of  enlisted  men  have 
been  carried  out  as  far  as  practicable,  and  it  is  hoped  that  a  more  suit- 
able building  will  be  available  when  the  new  barracks  are  completed. 
Steps  will  be  taken  at  an  early  day  to  fit  up  at  least  a  temporary 
gymnasium  and  a  bowling  alley  for  the  enlisted  men,  as  it  is  believed 
that  a  portion  of  the  proceeds  of  the  post  exchange  can  be  advanta- 
geously applied  in  that  way. 

For  the  reasons  given  in  my  last  rei)ort,  which  have  been  confirmed  by 
the  last  year's  experience,  I  would  respectfully  renew  my  recommenda- 
tions that  the  present  complicated  system  of  discharging  good  men 
after  three  years'  service,  while  holding  on  to  the  bad  ones,  be  changed 
by  simply  reducing  the  term  of  enlistment  to  three  years,  and  that  the 
11  o'clock  roll  call  be  changed  to  10  o'clock  or,  still  better,  to  9:30. 
Both  of  these  changes,  it  is  believed,  would  result  in  ''the  greatest 
good  to  the  greatest  number"  and  would  prove  a  great  benefit  to  the 
service. 

DRILLS  AND  INSTRUCTIONS. 

During  the  year  the  Battalion  of  Engineers  has  been  drilled  and  in- 
structed as  follows: 

1.  In  infantry  tactics:  School  of  the  soldier,  coiJipany,  and  battalion 
(new  drill  regulations). 

2.  In  target  practice:  The  practice  season  for  the  post  of  Willets 
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Point,  New  York  Harbor,  for  the  past  year  was  firom  September  25  to 
October  31, 1891.  and  at  West  Point,  JST.  Y.,  (luring  the  months  July 
and  August,  189l.  Owing  to  objections  by  citizens  living  in  the  neigh- 
borhood to  the  use  of  the  rifle  range  at  this  i>osty  no  regular  target 
practice  could  be  had. 

A  suitable  butt  with  targets  for  firing  at  short  ranges  and  with  re- 
duced charges  was  built  at  this  post  during  July  and  August,  1891. 
Target  practice  was  held  daily  by  companies  in  turn,  supenntended  by 
the  company  commanders.  The  practice  was  limited  to  those  men  who 
had  no  firing  record  in  their  company. 

3.  In  pontooniering  during  the  months  of  October  and  I^ovember. 

4.  Military  engineering:  Foot  reconnoissance,  tracing  and  profiling 
field  fortifications,  construction  of  spar  bridges,  double  lock  (including 
knots  and  lashings),  during  the  month  of  November,  1891. 

6.  Torpedo  drills  were  had  throughout  the  year,  the  winter  months 
being  devoted  to  indoor  drills  aud  practice  in  the  loading  room  and  the 
summer  months  to  outdoor  drills  and  exercises. 

The  following  number  of  men  received  instruction  during  the  winter 
months,  viz:  15  sergeants,  32  corporals,  239  privates. 

Qualification  of  privates : 

First-class  and  qualified ••••.•••• 196 

Second-class 38 

Third-class 5 

239 

Five  men  received  no  instruction  during  indoor  season :  1  post  baker, 
already  rated  qualified;  3  men  on  three  months' furlough;  1  man  in 
confinement  during  the  entire  season. 

During  the  summer  months  five  grand  groups  were  planted,  which 
required  five  difi'erent  details  by  roster,  each  detail  consisting  of  3  com- 
missioned officers,  3  noncommissioned  officers,  and  12  privates. 

6.  Photography:  Selected  details  of  noncommissioned  officers  have 
been  instructed  in  military  photography. 

7.  In  order  to  facilitate  the  learning  of  the  various  industrial  trades 
by  enlisted  men  and  to  furnish  men  qualified  for  special  duty  as  carpen- 
ters, blacksmiths,  engine  drivers,  etc.,  a  detail  of  four  men  from  each 
company  was  employed,  under  supervision  of  Lieut.  Sewell,  to  act  as 
assistants  to  the  mechanics  at  work  in  the  different  shops  on  the  post, 
when  not  on  other  duty.  This  duty  was  voluntary  and  the  men  were 
allowed  to  select  the  trade  they  were  to  learn.  If  they  made  satisfiictory 
progress,  they  were  considered  eligible  for  special  details  when  vacan- 
cies occur;  but,  if  not,  they  were  replaced  by  others,  and  a  record  was 
kept  of  the  progress  made  by  each  man  for  ^ture  reference. 

8.  In  telegraphy  and  signaling  a  class  of  12  enlisted  men  was  in- 
structed by  Lieut.  Harding,  and  considerable  progress  was  made. 

9.  The  post  schools  for  enlisted  men  and  children  living  on  the  post 
were  under  the  supervision  of  Lieut.  Winslow  and  have  been  well  con- 
ducted. Sixty  enlisted  men  and  48  children  between  the  ages  of  five 
and  fifteen  have  received  appropriate  instruction. 

I  would  respectfully  renew  my  recommendation  that  the  pay  of  all 
grades  of  noncommissioned  officers  in  the  Battalion  of  Engineers  be 
increased  to  the  following  rates,  viz: 

Sergeant-major  and  qnartermaster-sergeant I6O.O0 

First  sergeant 60.00 

Sergeant 40.00 

Corporal 25.00 
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These  rates  are  not  liigher  than  the  increased  skill,  intelligence,  and 
resx)ODsibUity  of  the  duties  call  for,  and  they  are  mnch  less  than  many 
of  these  men  can  readily  obtain  in  civil  life. 

I  would  also  respectfully  recommend  that  the  grade  of  first  sergeant 
of  engineers  be  authorized  by  law  and  that  one  chief  musician  and 
two  principal  musicians  be  authorized  for  the  Battalion  of  Engineers^ 
the  same  as  for  other  regimental  organizations. 

Engineeb  Depot. 

public  buildings  and  stbuctubes. 

L  The  fireproof  storehouse  for  pontoon,  siege,  and  torpedo  materials, 
referred  to  in  last  report,  has  been  so  nearly  completed  that  the  work 
of  removing  and  placing  in  this  building  the  large  quantities  of  prop- 
erty to  be  stored  in  it  is  now  well  under  way. 

The  building  is  40  by  120  feet  outside,  with  a  dry  and  airy  basement, 
the  walls  being  of  stone  and  brick  wilii  concrete  floors,  one  of  which 
rests  ux>on  solid  ground  and  the  other  ux)on  heavy  steel  girders  and 
brick  arches. 

The  roof  is  covered  with  slate,  supiK)rted  upon  strong  iron  trusses, 
the  underside  of  the  purlins,  which  are  of  cypress,  being  sheathed  with 
corrugated  iron,  galvanized,  securely  nailed  to  the  purlins  in  such  a 
manner  as  to  carry  to  the  side  of  the  building  any  water  that  may  pos- 
sibly leak  through  or  be  deposited  from  the  atmosphere  on  the  under- 
side of  the  slate.  The  walls  have  been  thoroughly  painted  on  the  out- 
side, and  during  the  recent  extremely  damp  weather  they  were  per- 
fectly dry  on  the  inside. 

II.  The  small  steam  tug  for  planting  torpedoes,  and  for  which  plans 
were  made  last  year,  has  been  placed  under  contract  with  Messrs.  J.  S. 
ElUs  &  Son  and  is  to  be  completed  by  the  30th  of  September  next. 

m.  The  work  of  gradually  replacing  the  old  and  worn-out  pontoon 
materials  has  been  continued  and  a  quantity  of  excellent  pine  and  oak 
lumber  has  been  procured,  which  wiU  be  sufl&cient  to  make  twenty 
boats  and  balk  and  chess  lor  400  linear  feet  of  bridge,  in  addition  to 
the  300  linear  feet  already  on  hand.  Cordage  and  mooring  rope,  lash- 
ings, etc.,  have  also  been  procured,  and  about  7,600  feet  B.  M.  of  as- 
sorted cedar,  cypress,  and  oak  timber  for  repairing  row  boats. 

IV.  The  buil(£ngs  for  boiler,  engine,  and  dynamos  for  the  trials  of 
the  new  Sims-Edison  torpedo  were  completed  and  the  machinery  was 
placed  m  position  and  used  during  the  many  runs  made  with  the  tor- 
pedo. Every  part  of  this  plant  worked  to  perfection  and  no  difficulty 
whatever  was  encountered  in  using  it. 

V.  A  concrete  tank  for  wet  storage  of  insulated  torpedo  cable  was 
built  between  the  ice  house  and  the  engineer  stables,  and  at  such  a 
level  that  it  can  be  filled  and  emptied  by  gravity,  the  water  supply 
being  taken  from  the  ice  pond. 

Thirty-four  drums  of  the  multiple  cable,  bought  through  Maj.  Post, 
have  been  placed  in  this  tank  and  a  small  building  for  testing  instru- 
ments has  been  erected  near  the  tank,  so  that  the  cables  can  be  tested 
at  any  time  with  the  greatest  facility. 

YI.  The  usual  work  of  printing,  bookbinding,  drafting,  photograph- 
ing, lithographing,  engine-driving,  repairs  of  depot  buildings  and  boats, 
and  the  general  work  of  keeping  property  and  buildings  in  a  proper 
state  of  preservation  have  been  performed,  with  some  few  exceptions, 
by  enlisted  men  of  the  Engineer  Battalion,  detailed  on  extra  duty  for 
the  purpose  at  an  aggregate  cost  of  $3;424.47. 
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DEPOT  PBOPBBTY. 

The  depot  property  includes  the  pontoon-bridge  equipage  and  tools, 
materisds,  and  appliances  required  for  experiments  and  instraction  of 
engineer  troops  in  land  and  submarine  mining,  astronomical  and  sur- 
veying instruments,  and  torpedo  materials  for  seacoast  defense. 

The  various  kinds  of  instruments  on  hand  have  been  properly  cared 
for,  and  the  following  additions  have  been  made  during  the  year  by 
purchase  under  formal  proposals,  viz: 

Three  ennneer  transits^  20  odometers,  20  binoonlar  field  glasses,  20  prisiiiatic  oam- 
passes,  1  pTanimeteTy  4  olmometers,  10  steel  tapes,  10  engineer  scales,  and  2  measur- 
ing instrnments. 

All  the  above  at  a  cost  of  $1,247.60. 

The  receipts  and  issues  during  the  past  year  of  instruments  for  the 
use  of  officers  engaged  on  surveys,  reconnoissances,  and  other  public 
works  were  continued,  and  included  quite  a  number  of  instruments 
overhauled  and  issued  for  use  on  the  International  Boundary  Survey, 
now  in  progress  between  the  United  States  and  Mexico. 

The  following  instruments  were  issued,  upon  requisitions,  duly  author- 
ized by  the  Chief  of  Engineers,  U.  S.  Army,  viz. : 

One  astronomical  transit  and  zenith  telescope  combined,  2  astronomical  transits,  8 
zenith  telescopes,  2  artifical  horizons,  2  heliotropes,  5  eng^eer  transits,  1  chronograph, 
3  theodolites,  3  snrveyors'  levels,  2  sextants,  7  chronometers,  21  prismatic  compasses, 
13  odometers,  11  aneroid  barometers,  2  barometers,  mercury  cistern,  1  case  of  in- 
struments for  repairs  of  barometers,  2  level  rods,  4  binocular  field  glaiases,  1  planim- 
eter,  10  steel  tapes,  10  engineer  scales,  4  clinometers,  6  protractors,  1  rain-gauge,  1 
thermometer,  1  psychrometer,  and  a  number  of  other  instrnments  which  were  tempo- 
rarily issued  to  surveyine  parties  for  surveying  portions  of  Lon^  Island  and  for 
hydrographio  surveys  of  the  Long  Island  Sound  in  the  vicinity  of  this  post. 

The  following  instruments  were  received  during  the  year  from  offlcen 
on  surveys  and  public  works,  viz: 

Five  theodolites,  1  theodolite-transit,  3  transits,  1  telescope,  1  watch,  4  aneroid 
barometers,  4  surveyors'  compasses,  1  surveyors'  level.  19  odometers.  10  prismatic  com- 
passes, 5  sets  drawing  instruments,  3  chains,  3  sets  ox  pins,  and  1  cnronometer. 

These  instruments,  when  returned  to  the  depot  from  field  service, 
usually  require  consiaerable  repairs  before  they  are  fit  for  reissue,  ana 
some  of  them  are  so  much  worn  that  they  are  not  worth  repairing,  in 
which  case  they  are  inspected  and  condemned  and  useM  parts  of  the 
same  are  used  for  repairing  other  instruments. 

Most  of  the  repairing  to  instruments  during  the  past  year  has  been 
performed  by  enlisted  men  of  the  engineer  battalion,  detailed  on  extra 
duty  for  the  purpose,  and  some  of  whom  acquire  sufficient  skill  to  clean 
and  repair  almost  any  instruments  required  for  our  service. 

The  following  instruments  have  been  overhauled  and  repaired  in  the 
depot  repair  shop,  viz: 

six  engineer  transits,  1  theodolite,  3  astronomical  transits,  1  chronognq>h,  1 
electrical  clock,  2  current-meters,  1  chronometer,  6  aneroid  barometers,  4  zenith  tele- 
scopes, 1  self-registering  tide-gauge,  4  steel  tapes,  3  binocular  field  glasses,  4  boa) 
compasses,  6  prismatic  compasses,  1  electric  shutter  for  photographic  camera,  22  oir 
ouit-dosers,  22  circuit-regulators,  8  galvanometers,  and  a  large  number  of  othei 
instruments  of  minor  importance. 

Some  of  these  instruments  required  thorough  overhauling  and  reiMur — 
ing  and  others  needed  only  minor  repairs. 

The  cost  of  extra-duty  pay  for  this  work  amounted,  during  the  flscaE- 
year,  to  $287,  and  the  cost  of  the  necessary  materials  to  $73.75,  or' 
$360.75  in  alL 

JSo  issues  huTe  been  made  during  the  year  under  the  authority  her^^ 
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tofore  given  to  issue  surplus  tools  to  officers  in  charge  of  public  works, 
as  they  have  all  been  disposed  of  except  axes  and  picks,  of  which  there 
is  a  large  stock  on  hand  that  will  probably  not  be  needed  here  for  many 
years  to  come. 

EXPEBIMBNTS. 

I.  Sims-Edison  ftsh  torpedo. — ^The  new  fish  torpedo  made  by  the 
Sims-Edison  company  under  contract  of  March  24,  1891,  was  delivered 
in  July  last,  and  after  being  set  up  by  Mr.  Sims  was  tested  in  some 
thirteen  runs  and  dock  triabs  during  the  year. 

•  ««««•• 

IL  Cable  tests. — Many  tests  of  submarine  cable  have  been  made 
during  the  year  by  Lieuts.  Jervey,  D'Armit,  and  Hunter,  for  the  pur- 
pose of  ascertaining  the  condition  of  cables  in  store  and  of  si)ecial  cables 
and  sample  coils  kept  under  water  for  trial  of  the  wet  storage  method. 

III.  Circuit-closers  and  self-acting  mine  mechanisms  have  been  made 
a  special  study  by  Lieut.  Jad win,  and  his  experiments  have  shown 
great  ingenuity  as  well  as  personal  interest. 

IV.  A  new  form  of  electric-current  meter,  made  by  Mr.  F.  E.  Brandis, 
was  tested  and  rei)orted  on  by  Capt.  Bergland,  who  pointed  out  cer- 
tain defects  that  the  maker  has  endeavored  to  correct.  This  meter  will 
be  still  farther  tested  during  the  hydrographic  surveys  of  the  present 
season. 

V.  Samples  of  building  stone  and  cement  have  been  tested  by  Lieut. 
D^Armit,  and  two  of  his  reports  on  stone  tested  for  Col.  CraighiU  and 
Dapt,  Fiebeger  are  forwarded  herewith,  marked  D. 

VI.  A  variety  of  electric  fuses  that  have  been  on  hand  several  years 
were  tested  and  reported  on  by  Lieut.  Cochran,  with  a  view  to  ascer- 
i^aining  their  durability  and  fitness  for  use  in  blasting. 

VII.  Other  special  tests  have  been  made  from  time  to  time,  among 
Trliich  may  be  mentioned  a  new  steel  mooring  rope  and  a  comparative 
^est  of  the  soeket  shackle  referred  to  in  a  former  report,  and  the  loop 
Mid  thimble  method  of  attaching  mooring  ropes.  A  copy  of  Lieut. 
D' Arinit's  report  on  these  tests  is  forwarded  herewith,  marked  B. 

VIII.  A  series  of  experiments  was  made  during  the  months  of  April, 
Hay,  and  June  on  the  hygrometric  condition  of  a  mining  casemate  and 
^  service  magazine,  the  results  of  which  were  forwarded  with  my  report 
yoT  the  month  of  June,  1892. 

STATEMENT  OF  FUNDS. 

I.  Engineer  depot  at  Willets  Pointy  N'ew  York. — Congress  appropriated 
~  the  fiscal  year  ending  June  30, 1892 — 

For  incidental  expenses  of  depot  (incidentals) $5, 000. 00 

For  in-jtraction  of  battalion  (materials) ^ . . .  3, 500. 00 

For  pnrchase  and  repair  of  instrumeDts  (instrnments) 2, 000. 00 

For  pnrchase  and  binding  of  professional  works  of  recent  date  on  mil- 
itary and  ciyU  engineering  (library) 500. 00 

Total 11,000.00 

Of  this  there  has  been  expended  and  pledged — 

For  incidental  expenses  of  depot  (incidentals) $4,996.75 

For  instruction  of  battalion  (materials) 3,500.00 

For  purchase  and  repair  of  instruments  (instrumentR) 2, 000. 00 

For  purchase  and  blndin<»  of  professional  works  of  recent  date  on  mil- 
itary and  civil  engineering  (library) 500.00 

Total V5,^^%.Tb 

jBNa  92^ 31 
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The  following  item  firom  the  act  approved  February  24,  1891,  and 
designated  for  the  engineer  dex>ot  at  Willets  Point,  'S.  Y.,  was  assigned 
to  me  for  disbursement  and  is  available  until  expended: 

6.  For  a  fireproof  bnilding  to  replace  engineer  depot  storehonse  destroyed 

by  fire  May  10,  1890  (storehonse) $16,000.00 

Jnne  30, 1892,  ^amonnt  expended  during  fiscal  year 12,468.34 

Jnly  1, 1892, balance  unexpended 3,531.66 

July  1, 1892,  outstanding  Uabilitiee 558.15 

July  1, 1892,  balance  available 2,973.51 

IL  Torpedoes  for  harbor  defense  {act  September  22^  1888). — Congress 
appropriated  under  the  above  act  the  sum  of  $200,000,  from  which  the 
amount  of  $98,000  has  been  assigned  to  me  for  disbursement  and  is 
available  until  expended: 

July  1,  1891,  balance  unexpended $17,816.75 

June  30,  1892,  amount  expended  during  fiscal  year $5, 484. 60 

June  30, 1892,  amount  ^tbdrawn  and  restored  to  original  appro- 
priation   : 6,743.82 

12,228.42 

July  1, 1892,  balance  unexpended 5,088.38 

July  1, 1892, balance  avai&ble 5^068.33 

III.  Torpedoes  for  harbor  defense  {act  March  2j  1889). — ^The  act  of  CJon- 
gress  making  appropriations  for  fortifications,  etc.,  approved  March  2, 
1889,  appropriated,  under  the  general  title  **  Torpedoes  for  harbor  de- 
fense," the  sum  of  $250,000  for  purchase  of  submarine  mines  and  neces- 
sary appliances,  and  $30,000  for  torpedo  experiments  and  instruction  of 
engineer  troops  in  submarine  mining.  These  amounts  were  assigned  to 
me  for  disbursement  and  are  available  until  expended: 

1.  July  1, 1891,  balance  unexpended $96,48&93 

June  30, 1892,  amount  expended  during  fiscal  year $12, 120. 34 

June  30, 1892,  amount  withdrawn  and  restored  to  original 
appropriation 54.859.26 

66,979.60 

July  1. 1892,  balance  unexpended 29,609.33 

July  1, 1892,  outstanding  liabiUties 4,509.91 

July  1, 1892,  amount  covered  by  uncompleted  contract 6, 950. 00 

11,459.91 

July  1, 1892, balance  available 18,049.42 

2.  From  the  appropriation  for  purchase  of  movable  submarine  torpe- 
does, act  of  March  2, 1889,  the  sum  of  $25,225  was  assigned  to  me  for 
disbursement  and  is  available  until  expended: 

July  1, 1891,  balance  unexpended,  but  pledged  on  account  of  Sims-Edi- 
son fish  torpedo  contract $25, 225. 00 

June  30, 1892,  amount  expended  during  fiscal  year,  part  payment  on  the 
above  contract 8,125.00 

July  1, 1892,  balance  unexpended 22,100.00 

Jnly  1, 1892,  amount  covered  by  uncompleted  contract 22, 100. 00 

3.  The  following  item  from  the  appropriation  for  "  Torpedoes  for  har- 
bor defense,"  act  March  2, 1889,  for  '^  Submarine  mines  and  necessary 
appliances,"  was  assigned  to  me  for  disbursement  and  is  available  until 
expended: 

For  the  construction  at  WiUets  Poiat  of  concrete  tanks  for  the  wet  storage 

of  submarine  cable $5,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 1,733.88 

JnljrlflS92,  balance  Ymexpended.  an^  vsoAl^ible ••.      3^266.12 
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rv.  Torpedoes  for  harhor  defense  {act  August  18j  i5.9d.)— Under  the 
above  act  the  folJowing  amounts  were  assigned  to  me  for  disbursement 
and  are  available  until  expended,  viz: 

1.  For  sabmarine  mines  and  necessary  appliances  for  storage  at  Hampton 

Roads  and  Portland,  Me.,  and  charge  bags  for  Boston,  New  York,  and 

San  Francisco $100,000.00 

Jnly  1.1891,  balance  unexpended 23,757.84 

Jnne  90,  1892,  amoant  expended  during  fiscal  year $1, 880. 75 

June  30,  1892,  amount  withdrawn  and  restored  to  original  ap- 
propriation   • 18,131.44 

20,012.19 

July  1,1892,  balance  unexpended 3,745.65 

July  1,1892,  outstanding  liabilities 2,137.50 

July  1, 1892,  balance  available 1,608.15 

2.  For  continued  torpedo  experiments,  etc. : 

July  If  1891,  balance  unexpended 30,000.00 

June  30,  18£^,  amount  withdrawn  and  restored  to  original  appropri- 
ation        7,009.30 

July  1, 1892,  balance  unexpended  and  available  ..1 22, 990. 70 

V.  Torpedoes  for  harhor  defense  {act  February  24j  1891.) — Under 
the  above  act  the  amount  of  $21,695  for  tool  boxes,  ete.,  for  storage  at 
Willets  Point,  N.  Y.,  and  for  submarine  mines  and  necessary  appliances 
for  storage  at  Charleston  Harbor,  was  assigned  to  me  for  disbursement 
and  is  avaUable  until  expended: 

July  1, 1891,  balance  unexpended $16,742.08 

June  30, 1892,  amount  unexpended  during  fiscal  year $13, 995. 23 

June  30, 1892,  amount  withdrawn  and  restored  to  original  ap- 
propriation        1,913.15 

15,908.38 

Jnly  1, 1892,  balance  unexpended 833.70 

July  1, 1892,  outstanding  liabilities 750.00 

July  1, 1892,  balance  avaOable 83.70 

VI.  Torpedoes  for  harhor  defense, — The  following  amounts,  which 
were  withdrawn  and  restored  to  their  original  appropriations,  have  been 
reaUotted  under  date  of  February  13,  1892,  and  will  be  applied  to  the 
purchase  of  American  submarine  torpedo  cable;  these  amounts  were 
assigned  to  me  for  disbursement  and  are  available  untU  expended,  viz: 

1.  Submarine  mines  and  necessary  appliances  (act  March  2, 1889) $49, 859. 26 

2.  Submarine  mines  and  necessary  appliances  (act  August  18, 1890) 18, 131. 44 

8.  Torpedo  experiments  and  instruction  of  engineer  troops,  etc.    (act 

AugufltlS,  1890) 7,009.30 

Total 75,000.00 

June  30, 1892,  withdrawn  on  account  of  item  2 38.88 

July  1, 1892,  balance  unexpended  and  available 74,961.12 

NEW  APPBOPBIATIONS. 

The  following  items  have  been  appropriated  for  the  engineer  depot 
at  Willets  Point,  ^N".  Y.,  for  the  fiscal  year  ending  June  30, 1893,  viz : 

1.  For  incidental  expenses  of  depot  (incidentals) $4,000.00 

2.  For  instruction  of  battalion  (materials) 3,500.00 

3.  For  purchase  and  repair  of  instruments  (instruments) 2, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  on 

militarv  and  civil  engineering  (library) 500.00 

6.  For  purchase  of  pontoon  materials 5|000.00 

Total U,^^.^ 
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ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 18U,  t 
following  for  engineer  depot  at  Willets  Point,  K.  Y.,  viz : 

L  For  incidental  expenses  of  denot,  inclndin^  fuel,  light,  chemicals, 
stationery,  hardware,  extra-auty   pay  to  soldiers  necessarily  em- 

fdoyed  as  artificers  on  work  in  addition  to,  and  not  strictly  in  the 
ine  of,  their  military  duties,  such  as  carpenters,  clerks,  drafts- 
men, blacksmiths,  printers,  bookbinders,  photographers,  litnograph- 
ers,  engine-drivers,  te<ini8ters,    wheelwrights,  masons,  macbinit^ts, 

E sinters,  overseers,  and  laborers,  and  for  materials  to  repafr  poblie 
uildings,  machinery,  and  unforeseen  expenses $5,00( 

2.  For  purchase  of  materials  for  the  instruction  of  engineer  troops  at 

WilletA  Point  in  their  special  duties  as  sappers  and  miners,  for  land 

and  submarine  mines,  and  pontoniers,  torpedo  drill,  and  signaling  ..      3^50 

3.  For  purchase  and  repair  ot  inHtniments  to  be  issued  to  officers  of  the 

Corps  of  Engineers  and  to  officers  detailed  on  duty  as  acting  engi- 
neer officers  for  nse  on  public  works,  surveys,  and  reconnoissances  .      3^00 

4.  For  library  of  Engineer  School:  For  purchase  and  binding  of  profes- 

sional works  of  recent  date  treating  of  military  and  civil  engineer- 
ing and  kindred  scientific  subjects S6 

Total 12,00 
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[Printed  Orders,  No.  217.] 

United  States  Engineer  School, 
Po9i  of  mileU  P&ini,  New  York  Harbor,  November  U^  m 

I.  The  following  programme  of  study  and  Instructions  for  the  ensuing  winter 
son,  commencing  Tuesciay,  December  1,  1891,  and  ending  April  26, 1892  (a  perio 
twenty-oue  weeks),  having  been  recommended  by  the  academic  staff  and  appn 
by  the  Chief  of  Engineers, ^will  be  carried  into  effect: 

COURSE  FOB  OFFICERS. 

1.  Examinations  by  the  academic  staff  will  be  held  at  the  end  of  Jannarj 
April,  and  intermediate  examinations,  as  nearly  monthly  as  practicable,  will  be 
by  committees  of  the  academic  staff.  Marks  at  examinations  will  be  on  the  ^ 
Point  system,  and  the  committees  will  report  to  the  commandant  of  the  school 
results  of  the  examinations.  As  the  efficiency  of  the  instruction  can  be  much  t 
enced  by  the  instructors,  they  will  keep  themselves  fully  advised  of  the  progre 
the  students;  will  give  them  at  any  time  any  needed  aid,  and,  when  theinfomu 
on  s]>ecial  subjects  is  difficult  to  obtain,  should  supplement  the  course  by  lect 
The  instructors  will  meet  their  classes  weekly  and  assign  the  lessons  for  tiie  fo] 
ing  week. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  wi 
Electricity  and  torpedoes,  nineteen  weeks;  surveying,  two  weeks.  For  offi« 
other  arms  of  the  service  detailed  for  special  instruction  in  the  torpedo  sei 
Electricity  and  torpedoes,  tw^enty-one  weeks. 

ELECTRICITY. 

3.  study  of,  in  its  application  to  torpedo  warfare,  arc  and  inoandescentlightin 
transmission  of  power,  supplemeutvd  by  extensive  laboratory  practice  in  wie  so 
of  the  special  problems  involved.  Text-books  nnd  books  of  reference,  as  followi 
hot's  Notes  on  Electricity;  Ayrton's  Practical  Electricity ;  Thompson's  Electrici 
MagnetiHm;  Maier's  Arc  and  Glow  Lamps;  Swinburne's  Practical  Electrical  Me 
meuts;  Kapp'n  P'lectrical  Transmission  of  Energy;  Part  II  of  Professions^  Papc 
23,  Coros  of  Engineers,  U.  S.  Array ;  (tray's  Absollite  McasuremontSy  Volume  II; 
roe  and  Jamicson's  Pocket  Book  of  Electrical  Rules  and  Tables. 
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TOBPEDOBS. 

4.  Text-book :  The  Torpedo  Manual.  Practice  will  be  had  in  making  all  the  ad- 
justments and  testa  required  in  planting  and  operating  torpedoes,  the  operations  on 
the  water  being  simulated  as  far  as  practicable  by  special  indoor  appliances.  Books 
of  reference:  Bucknill's  Submarine  Mines  and  Torpedoes  as  Applied  to  Harbor 
Defense;  ScheidnagePs  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  the  electrical  laboratory  will  be  regulated  by  the  instructor. 
Theoretical  study  will  be  done  as  far  as  practicable  in  quarters.  All  laboratory  work 
will  be  done  without  the  use  of  text-books  or  text-book  di agrams.  Ofij cers  may,  how- 
ever, use  manuscript  notes  or  diagrams  prepared  before  going  to  the  laboratory.  Lab- 
oratory practice  will  be  had  from  9  a.  m.  to  12  m.,  and  from  1  to  4  p.  m.  During  the 
last  two  weeks  of  tiie  course  each  engineer  officer  will  prepare  a  plan  (map  and 
memoir)  for  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor, 
special  attention  being  given  to  the  torpedo  defense  and  the  batteriee  protecting 
the  topedo  lines, 

SUBVETINa. 

6.  (Last  two  weeks  of  course  and  preparatory  to  actual  field  work.)  Subjects: 
(1)  Adjustment,  use,  and  care  of  instruments;  (2)  topographical  surveying  with 
transit  and  stadia;  (3)  hydrographic  surveying  and  gauging  of  rivers;  (4)  geodetic 
surveying.  Text-book :  Such  parts  as  may  be  designated  by  the  academic  staff  of 
Johnson's  Theory  and  Practice  of  Surveying. 

SECOND  WINTEE'S  COURSE. 

7.  Civil  engineering,  five  weeks;  military  engineerings  seven  weeks;  photography, 
five  weeka;  torpedoes,  four  weeks. 

OrVlL  BNGINBSRmO. 

8.  (Five  weeks.)  Subjects:  (1)  improvement  of  nontidal  rivers;  (2)  improvement 
of  tidal  rivers;  (3)  canals. 

9.  Text-books :  Vernon  Harcourt's  Rivers  and  Canals  ^  Schlichting's  Improvement 
of  Nontidal  Rivers.    Books  of  reference.    (See  third  winter's  ooozse.) 

MHJTABY  XNGDTEBRma. 

10.  (Seven  weeks.)  Subjects:  (1)  Modem  g^ns,  carriages,  and  projectiles;  (2) 
steel,  compound,  wrought  and  cast  iron  armor;  (3)  modem  ships  of  war  and  sea- 
noast  defenses;  (4)  modern  fortifications  and  their  attack  and  defense. 

11.  Text-books :  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff:  Woolwich  Text-book  of  Fortifications;  Magnire's  Attack  and 
Defense  of  Coast  Fortifications;  Fortifications  of  To-day;  Inglis's  paper  in  Pro- 
fessional Papers,  Royal  Engineers,  1884,  and  a  lecture  on  aniored  defense  in  Ordnance 
Notes,  No.  181^  Very's  Development  of  Armor ;  Naval  Intelligence  Papers,  June,  1886; 
AdAms*B  Epezia  Experiments,  1886;  Baylay's  Types  of  Modern  Guns;  The  Protection 
of  Heavy  Guns  for  Coast  Defense,  Sir  A.  Clark;  Abbot's  Lectures  on  Seacoast 
Defense;  Professional  Papers,  No.  X,  of  U.  S.  Engineer  School  of  Application. 

12.  Books  of  reference:  Articles  on  fortification  and  gunnery,  EncyclopcBdia  Bri- 
tannica;  Ordnance  Notes,  No.  135  and  Appendix ;  Volume  9,  Professional  Papers,  Royal 
Engineers;  Report  Board  on  Fortifications;  Text-books  on  Gunnery,  MoKinlay; 
Naval  Annual,  1887,  Brassy. 

HHJTABT  FHOTOGRAPHT. 

IS.  (Five  weeks.)  Practice  will  be  had  in  the  following  methods:  Negatives  by 
dry  process;  developers  and  intensifiers ;  silver  printing  and  finishing  and  mounting 
of  prints;  map  sprinting  by  the  blue  process  and  on  bromide  paper.  Each  officer  to 
submit  for  examination  two  landscapes;  negatives,  silver  and  blue  prints,  two 
copieti:  negatives,  silver  and  blue  prints;  negative  of  map,  with  three  blue  and 
three  bromide  prints.  Text-books:  Griffin's  Notes  on  Photography;  Von  Sothen's 
TIm  DeYelojment  of  the  Latent  Image  oa  Gelatino-Bromide  of  Silver. 
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TOBPEDOSS. 

14.  (Fonr  weeks.)  One  or  more  officers  of  the  second  and  third  winters'  conrae 
will  be  detailed  weekly  to  report  to  the  instractor  in  torpedoes,  as  assistant  for  test- 
ing core  joints  and  instructing  enlisted  men  on  the  torpedo  detail. 

THIRD  WINTER'S  COURSE. 

15.  Ciyil  engineering,  10  weeks;  military  engineering,  6  weeks;  torpedoes,  5 
weeks. 

dYIL  BNOINEERINa. 

16.  (Ten  weeks.)  Snhjects:  (1)  Wave  and  current  action,  and  improvement  of 
harbors ;  (2)  steam  engines  and  pumps ;  (3)  building  superintendence ;  (4)  prepara- 
tion of  project  for  or  the  history  of  the  improvement  of  some  designated  river  or 
harbor. 

17.  Text  books,  such  parts  of  the  following  books  as  may  he  designated  by  the 
academic  staff:  Veruon  Harcourt's  Harbors  and  Docks;  Edwards's  Steam  Engineers' 
Guide:  Clark's  Building  Superintendence. 

18.  Books  of  reference :  Rankine's  Civil  Engineering  and  Steam  En^ne,  Bixbv's 
Point  de  Qrave;  articles  on  hydro-mechanics  and  steam  engine,  in  £ncyelop»dia 
Britannica;  Cotter  ill's  Applied  Mechanics;  Jameison  on  Steam  Engine;  Steam  Boil- 
ers, Wilson;  Modem  Steam  Engine,  Rose;  Canal  and  River  Engineering,  D.  Steven- 
son; Construction  of  Harbors,  T.  Stevenson:  Hydraulics  of  Great  Rivers,  Revy; 
Trautwine's  En irineers' Pocket  Book;  Berg's  Safe  Building;  Bullock's  Architectare 
and  Building;  Billing's  Ventilation  and  Heating. 
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19.  (Six  weeks.)    Hamley's  Operations  of  War,  and  preparation  of  project  for  the 
defense  of  such  place  as  may  be  designated  by  the  instructor. 

TORFEDOB8. 

20.  (Five  weeks.)    (See  paragraph  on  torpedoes  in  second  winter's  oonne.) 

COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF  SNUSTBD  MEN  IN  TORPEDOES. 

21.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the 
code  for  action,  and  practice  in  the  Morse  system  of  telegraphy ;  the  duties  ot  the 
loading  room,  and,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in  the 
Torpedo  Manual,  comprising  preparing  the  pines  of  the  buoyant  and  ground  torpe- 
does; charing  the  mines:  charging  the  cut^ofiT  boxes,  three  methods;  jointing  the 
cores;  making  turk's  heads  in  the  electrical  cable;  using  the  J  unction  boxes:  attach- 
ing a  cable  stop;  splicing  and  knotting  hemp  rope;  inserting  thimble  in  wire  moor- 
ing rope.    They  will  also  receive  from  the  instructor  in  torpedoes,  or  his  assistant, 
lectures  respecting  the  fuses,  explosives,  torpedo  material  (except  that  of  the  oper- 
ating room),  voltaic  batteries,  simple  electrical  testing,  and  the  use  of  the  portable 
apparatus  for  the  electrical  ignition  of  mines. 

The  ''unit"  detail  for  this  instruction  will  consist  of  1  noncommissioned  officer 
and  4  privates.  Six  such  details  will  report  for  duty  Monday  morning,  and  will 
continue  their  instruction  during  fatigue  hours  until  their  work  has  been  inroected 
and  accepted  by  the  officer  in  immediate  charge.  One  or  two  of  the  unit  details  wiU 
probably  finish  their  tasks  by  Tuesday  evening,  when  other  details  may  be  made  to 
commence  work  Wednesday  morning.  As  soon  as  a  man  has  had  his  work  accepted, 
i.  a.,  has  received  a  rating  of  ''2.5, "  he  will  be  excused  from  further  attendance,  and 
in  case  he  has  shown  a  commendable  amount  of  skill  and  intelligence  in  his  duties 
will  be  a  candidate  for  such  special  privileges  as  it  may  be  deemed  expedient  to 

§ive  him.    A  soldier  qualifying  twice  as  "2.5"  will  be  excused  from  further  detsil 
uring  the  winter  season. 

Recruits  on  their  first  detail  will  be  kept  under  instruction  indefinitelv  until  they 
have  done  each  task  at  least  twice  and  nave  received  a  rating  of  at  least  "2.0.'' 
They  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  Airther  details. 
The  offloer  in  immediate  oharge  will  he  pieieiit  in  tiie  ^iM^fng  xoome  » Inifs  fff^ 
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tion  of  each  day,  frequently  inspecting  the  work  of  the  several  details.  He  will 
make  it  a  special  object  to  note  the  character  of  the  instruction  given  by  the  non- 
commissioned officers  who  should  know  their  duties  well,  and  who  should  be  held  to 
a  strict  account  for  any  defective  work  that  their  details  may  do.  He  will  rate  the 
men  as  they  complete  their  tasks  by  a  detailed  examination  of  their  finished  work 
and  a  more  or  less  detailed  course  of  questioning.  In  determining  a  man's  ''  mark  " 
regard  will  be  had  to  the  degree  of  intelligence  displayed  as  well  as  to  the  mechanical 
skill  with  which  the  work  has  been  done.  At  the  close  of  each  week  he  will  submit 
a  ''proficiency"  report  of  the  detail  and  state  what  verbal  or  other  instruction  was 
given  during  the  week. 

INSTRUCTION  OF  BNUBTED  MBN  IN  FHOTOGRAFHT. 

22.  Two  noncommissioned  officers  will  be  detaUed  each  week  for  instmotion  in 
photography.  Practice  will  be  had  in  the  following  methods :  Negatives  by  dry  proc- 
ess ;  developers  and  intensifiers ;  silver  printing,  and  finishing  and  mounting  of 
prints:  map  printing  by  blue  process  ana  on  bromide  paper. 

II.  The  following  assignment  of  instructors  is  made: 

Torpedoes:  Capt.  C.  B.  Sears,  Corps  of  Engineers. 

Military  engineering:  Cant.  R.  L.  Hozie,  Corps  of  EngineeTB. 

Civil  engineering:  Capt.  William  M.  Black,  Corps  of  Engineers. 

Military  photography :  Second  Lieut.  Henry  Jervey,  Corps  of  Engrneers,  battalion 
quartermaster. 

By  order  of  Lieut.  CoL  King: 

Robert  McGrbgor, 
Second  LimOenant  of  Engineere,  Foit  AifjutanU 


Afpxkdix  B.— iNSTRUCnoN  OF  Enlisted  Men  in  Mechanical  Tbadxs, 

[Printed  Orders,  No.  86.] 

United  States  Enoinber  School, 
Po9i  of  WilUU  Point,  New  York  Harbor,  March  1, 1899. 

1.  Company  commanders  are  requested  to  recommend  to  this  office  4  company 
duty  privates  each,  for  instruction  in  mechanical  trades.  In  making  the  recom- 
mendations the  wishes  of  tiie  men  will  be  consulted  as  far  as  is  practicable,  and  as 
far  as  they  accord  with  the  ideas  of  company  commanders  as  to  capacity  and  fitness. 

2.  The  instruction  of  these  men  will  be  under  the  direction  of  Additional  Second 
Lieut.  John  S.  SeweU,  Corps  of  Engineers,  who  will  examine  the  men  as  to  pre- 
liminary knowledge  and  the  work  for  which  they  are  qualified. 

3.  He  will  keep  himself  informed  as  to  their  progress  and  the  assistance  given 
them  by  the  mechanics  with  whom  they  are  employed,  examine  them,  and  give  such 
theoretical  instruction  as  they  may  need  from  time  to  time.  For  this  purpose  copies 
of  the  manuals  used  in  the  New  York  trade  schools  have  been  procured,  and  will 
be  adapted  as  far  as  practicable  to  the  needs  of  this  school. 

4.  As  fast  as  the  men  become  sufficiently  skillful  in  the  trades  upon  which  they 
may  be  employed  the  instructor  will  report  the  fact,  when  they  will  be  replaced  by 
others  from  the  same  companies,  and  will  be  enrolled  in  order  of  merit  as  mechanics, 
upon  the  list  from  which  the  mechanics  are  drawn  for  extra  and  special  duty. 

5.  The  men  under  instruction  as  above  will  report  for  duty,  as  directed  by  the  in- 
structor, during  fatigue  hours  each  day,  and  will  be  on  the  same  footing  as  regards 
exemption  from  other  duty  as  the  men  when  under  instruction  at  the  post  school. 

By  order  of  lient.  CoL  King: 

Robert  McGregor, 
Seeond  Lientenani  of  Engi/neer$,  Poet  AdjutamU 


Apfskdix  C— Pboqeammb  of  Study  and  Instruction  for  Summer  Season. 

(Printed  0rd«n  Na  74.] 

United  States  Engineer  School, 
Poet  of  mileU  Point,  New  York  Harbor,  May  i,  1892, 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  cammMio«  lii^  9  and  «ad  Noyember  li^  liBa2  (tv«a^-«ight  wmIcs),  haying  been 
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recommeuded  by  the  acadeniic  staflf  and  approved  by  the  Chief  of  Elngineera,  will  be 
carried  into  efiect : 

A  roster  of  the  student  officers  will  be  kept  by  the  XK)st  adjutant,  who  will  make 
weekly  details  for  the  various  duties  so  that  they  shall  not  conflict. 

I. — MILITARY  BN6INEBRINO. 

1.  Instmction  by  the  company  officers  in  the  nomenclature,  dimensions,  and  con- 
struction of  modem  siege  batteiies  and  saps. 

2.  A  full  course  of  trestle  and  pontoon  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 

4.  Instruction  in  military  mining. 

5.  Military  map-making.  Each  lieutenant  of  Engineers,  who  has  not  already  done 
so,  and  such  noncommissioned  officers  and  privates  as  may  be  selected  from  each 
company  will  make  satisfactorv  foot  reconnoissances  about  4  miles  long,  in  the 
vicinity  of  the  post,  the  maps  thereof  to  be  submitted  by  company  oommandcrs  to 
post  heifidquarters  on  or  before  November  14, 1892. 

n.— TORPBDO  DRILLS. 

6.  After  receiving  such  preliminary  practice  as  may  be  necessary  to  acqnaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  purpose 
of  taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes,  un- 
der the  direction  of  the  instiiuctor  In  torpedoes,  assisted  by  one  engineer  officer  of  the 
second  or  third  winter's  class. 

7.  The  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  thut 
may  occur  to  him,  looking  to  the  avoidance  of  similar  difficulties  in  the  future. 

8.  Tl'C  officers  will  frequently  interchaage  duties  so  that  each  one  shall  have  some 
experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated. 

10.  The  grand  group  being  completed  and  the  search  light  in  position,  the  post 
commander  will  order  an  eznibition  drill  illustratiug  the  operations  of  the  torpedo 
defense  a^nst  an  attempted  passage  of  the  mine  Held  by  an  enemy's  vessel  under 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled^ 
cleaned,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  judgment  filing 
drills  at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
commissioned officers  and  about  12  privates. 

14.  The  hours  of  work  will  be  from  7  to  11 :30  a.  m.,  and  £rom  1  to  4:30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  the  men  are  in  barracks,  the  latter  will  at- 
tend the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done 
by  him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  deaiie  to 
make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tracing 
out  the  author  of  defective  work  and  determining  the  deg^e  of  proficiency  developed 
by  individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  OccMionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in  act- 
ual service,  height  of  let,  effect  on  neighboring  mines  and  other  phenomena  being 
carefully  observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers 
of  the  class  will  make  practical  experiments  in  calibrating  commercial  anunetezs 
and  voltmeters,  testing  efficiency  of  dynamos  and  motors. 

m. — CIVIL  BNGINEKRINa. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  eaoh  offi- 
cer of  the  first  summer's  class.    Time  allotted,  5  weeks. 

20.  A  hydrographic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  summer's  class.    Time  allotted,  4  weeks. 

21.  Practical  problems  in  civil  engineering  by  the  second  summer's  olaaa.  Tima 
allotted^  7  weeks. 
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22.  Wli'.ln  engaged  in  the  field  work  in  topo^apMcal  and  hydrographio  snireys 
the  officers  will  be  assisted  by  details  of  enlisted  men  and  will  be  excused  firom  all 
other  duties. 

ZY.— FIELD  ASTRONOMY. 

23.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  course 
and  been  excused  from  farther  observations,  will  constitute  the  observers,  being 
called  upon  by  the  officer  in  charge  as  wanted. 

24.  The  following  system  will  goyem  the  observations  at  the  observatory.  The 
course  covers  two  seasons — the  first  including  theory  and  tise  of  astronomical  instru- 
ments, and  sextant;  transit,  and  telescope  work  with  the  instruments  in  the  east 
winff  and  on  the  outer  pier;  and  the  second  including  sextant  work,  and  transit  and 
zenith  telescope  work,  and  with  chronograph  with  the  new  combined  instruments  in 
the  west  wing. 

25.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice, 
must  apply  for  authority  to  do  so,  and  are  not  permitted  to  handle  any  instruments 
anless  speeiflcally  assigned  to  them  by  the  instructor. 

^.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported 
to  the  instructor  for  uie  action  of  a  board  of  survey. 

27.  The  following  will  be  the  ordinary  routine  of  observations  witii  the  several 
instramautB,  after  reasonable  proficiency  has  been  attained  by  prelimiary  practice. 

SEXTANT. 

After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observers  will 
dednce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star, 
using  the  time  deduced  from  an  east  and  a  west  star — each  based  on  ten  altitudes 
taken  on  the  same  nig^t.  These  observations  for  latitude  and  time  must  be  made 
at  the  observatory.  The  observer  may  get  'Hime^'  from  an  assistant,  using  a  porta- 
ble chronometer  and  will  determine,  by  comparison,  the  error  of  standard  chronom- 
eter at  observatoiy. 

CHRONOGRAPH. 

Daily  determination,  by  time  signal  from  Washington,  D.  C,  of  error  and  rate  of 
astronomical  clock,  by  the  officer  of  the  day. 

TRANSIT. 

A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two  nights, 
successive  if  possible,  determining  satisfactorily'  the  error  of  siderial  clock.  The 
jnoior  class  will  employ  the  eye  and  ear  method ;  the  senior  class  will  use  the  chro- 
nograph.   The  observer  will  not  receive  any  assistance. 

ZENITH  TELESCOPE. 

Observers  will  first  determine  the  level  correction  by  daylight,  using  a  distant 
terrestriiJ  object,  or  at  night  using  a  slow  circumpolar  star.  They  wOl  then  find 
the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation.  Lastly, 
they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory  determina- 
tion. 

28  Suitable  blank  forms  will  be  provided,hoth  for  observations  and  computations ; 
and  all  problems  must  be  bubmitted,  complete  in  every  detail,  upon  these  forms. 
The  original  records,  after  inspection  by  the  commanding  officer,  will  be  returned  to 
the  officers  as  their  personal  property. 

29.  Hours  of  attendance  at  the  observatory  will  be,  for  both  classes,  daily  except 
Saturday  and  Sunday,  from  8  to  10  a.  m.  from  2  to  4  p.  m.  and  from  8  to  10  p.  m. 
Evening  honn  will  be  extended  when  it  is  neoessary  to  secure  complete  sets  of  oDser- 
Tfttiona. 

v.— MILITARY  PHrxrOGRAPHT. 

SO.  The  officers'  laboratory  will  be  opened  daily  from  1  :dO  p.  m.  to  4  p.  m. 
81.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat- 
talion ouartermascer,  whose  duty  it  is  to  furnish  any  desired  aasiBtaiicei  and  ^ho 
'"he  held  xeepouaible  for  the  judioiouB  use  of  the  property. 
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82.  OfBcers  are  invited  to  avail  themselves  of  the  advantages  of  the  labontoiv, 
making  bucIi  arrangements  with  the  officer  in  charee  as  shall  insore  no  confusion  in 
his  official  duties,  or  in  those  of  the  men  nnder  his  instruction. 

33.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  one 
noncommissioned  officer  from  each  company. 

34.  The  battalion  quartermaster  will  submit  to  this  office  weekly  rexK>Tts  showing 
the  nature  of  the  instruction  given,  the  results  attained  and  the  progress  made. 

By  Older  of  Lient.  CoL  King: 

Robert  McObsgor, 
/Second  Litt^tetuint  of  Engiueen,  Fo9t  AdHmtamU 


Apfkndiz  D.— Tests  of  Stone. 
bxpobib  of  ueutbnamt  ▲•  m.  i>'abmlty  cobps  of  enodnbebs. 


Willets  Point,  N.  Y.,  January  16, 1S9$, 

Snt:  In  compliance  with  your  request  I  have  the  honor  to  submit  the  following 
report  of  the  tests  of  two  specimens  of  sandstone  forwarded  by  Capt.  Fiebeger,  Corps 
or  Engineers,  for  the  purpose : 

The  specimens  were  cubes,  2  inches  on  the  edge^  and  very  accurately  cat.  The  bed 
of  the  stone  was  not  marked,  however,  and  this  is  a  serious  oversight  in  preparing 
stones  for  testins.  By  mere  chance  I  managed  to  get  the  cubes  properly  placed  in 
the  machine,  and  they  were  broken,  as  they  should  be,  **  on  bed.''  Sketches  of  the 
fractures  are  not  given,  as  the  stones  broke  into  small  fragments  with  a  loud  explo- 
sion when  the  breaking  stress  was  reached. 

In  structure  and  seneral  appearance  when  crushed  this  sandstone  compares  very 
favorably  witii  the  best  specimens  that  I  have  tested.  For  definite  and  reliable  re- 
sults, however,  not  less  than  four  samples  frx>m  a  giv^en  quarry  should  be  tested,  and 
they  should  be  carefriUy  sawed  into  cubes,  as  the  blows  of  a  hammer  are  deoiaedly 
iigurious  to  small  specimens. 

Very  xespectfally,  your  obedient  servant, 

A.  M.  IVArmit, 
Seoond  Lieuionami  of  Engineen, 

CoL  W.  B.  KivOw 

Table  4^  renlU. 


Vmnbar. 

DMCziptloii. 

Strangth.. 

PoiindB 

per 
aqnare 

inch. 

Speoiflo 
graTity. 

W«lgbt 

pcreobio 

foot 

1 

Pnrp1i«1iTr.  *«...«•«.«• 

Pounds. 
88,000 
80,000 

9.500 
7,600 

2.56 
2.66 

PtmndM. 
159.1 

1 

'do  ....••••••..... 

ISflLl 

Heaa  strength,  8.600  poondi  par  iqaaze  Ineh. 
Bstio  of  sbiorptioB,  .018. 


Willets  Point,  N.  T.,  May  16, 1S9M. 

Colonel:  In  oompliance  with  the  request  contained  in  the  inclosed  letter,  I  have 
the  honor  to  submit  herewith  the  results  of  tests  made  in  tlie  usual  manner.  The 
tabulated  results  explain  themselves,  and  seem  to  call  for  no  comment.  The  emsh- 
fng  surfaces  were  pasteboard. 

Yezy  xespectfully,  your  obedient  servaiit, 

A.  M.  D'ABMiTy 

OoL  W.  B.  Man. 
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J>i. 


B 
C 


I 


Beacriptlon. 


DkvW   Qiuurry,    flnt 

ledee.  middle. 
Davir  Qnarrv,  seoond 

ledee,  middle. 
DaviB^   Ouaixy,  third 

ledge,  top. 

DaTis*   QiuuTT,  third 

ledge,  middle. 
Bavir  Qnany ,  bottom . 

Wright's  QaaiTT,  from 

bowlders  in  front  of 

ledge. 

do  

Plymoath  Qnarrr,  top 

of  hill,  down-scream 

ledse. 

......ao.... 

Elk  Quarry,  quaxrler .. 


8  n  p  e  r  i  or  fireestone, 
Bowan  County,  Ky. 


Kind. 


Gray,  slightly  green, 
rather  coarse. 

Lighter  and  consider- 
ably finer  texture. 

Whiter,  no  green, 
slightly  coarser 
thanB. 

Greenish,  a  little  finer 
than  A. 

Coarse,  gray,  stratifi- 
cation iiregnlar. 

Smooth,  even,  light, 
rather  fine  texture. 


.do 


Whitish,  rather  coarse 
f^ee  grains  of  quarts. 


do 

Slaty,  greasy,  fast, 
fine  texture,  rery 
homogeneous. 

Very  smooth  and  even 


How 
crashed 


Bed... 

.do  ... 

,.do(f) 

.do  ... 

,.do(l) 

..do ... 


Strength 
of  speci- 
men. 


.do .. 
.do .. 


.do .. 
.do .. 


..do ... 


Poundt. 
80,000 

46,000 

21,000 

88,500 
80,000 
19,000 


20,000 
26,000 


82,000 
54,000 


65,000 


Strength 

per 

square 

inch. 


Poundt. 
7,500 

11,250 

5,250 

9,825 
7,500 
4,750 


5,000 
8,250 


8,000 
18,600 


18,760 


Specific 
gravity. 


2.23 
2.40 
2.29 

2.85 
2.42 
2.80 


2.81 
2.42 


2.88 
2.44 


2.815 


Bates 

of  al>- 

sorption. 


0.058 
.058 
.05 

.046 
.036 
.047 


,048 
032 


033 
032 


044 


Appendix  E.—Tests  of  Wibb  Rope. 


BKPOBT  OV  LISUTBNANT  A.  M.  I>'ABMrT,  COBP8  OF  ENGINEBB8. 

WiiXETS  Point,  February  10,  t892, 

Coix>nel:  In  compliance  with  yonr  instmctions,  I  have  the  honor  to  submit  here- 
with the  following  report  of  the  tests  of  wire  rope  made  by  me  to-day : 

The  rope  was  ofgalyanized  steel  wire  of  the  ordinary  form  of  cross-section  adopted 
for  the  mooring  rope  in  onr  torpedo  system.  Three  samples,  3  feet  in  length  each, 
were  prepared,  altnongh  bnt  two  were  tested.  These  broke  at  26,000  and  25,000 
pounds,  respectively,  the  breaking  in  each  case  being  Inst  over  the  top  of  the  thim- 
Dle,  where  the  enter  strand  parted.  I  am  inclined  to  think  the  breaking  was  due  to 
the  excess  of  stress  brought  on  these  strands  by  the  sharp  cnrvatnre  of  the  thimble. 
This  view  is  further  supported  by  the  fact  that  between  marks  on  the  rope  14  inches 
apart  the  yielding  was  less  than  one-sixteenth  of  an  inch,  showing  that  the  rope  as 
a  whole  had  been  strained  to  nothing  like  its  elastic  limit.  The  holding  of  the  new 
form  of  shackle  was  particularly  satisfactory,  and  had  two  of  these  been  obtainable 
the  rope  would  doubtless  have  showed  a  very  high  breaking  strength. 
Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armit, 
Seeond  Lieutenant  of  Engineere. 
Ldent.  Col.  W.  B.  Kino, 

Corps  of  Engineers, 

Memoiulndum. — ^The  same  piece  of  rope  was  afterwards,  February  19, 1892,  fitted 
with  another  of  the  new  shacKles  and  stood  a  pull  of  33,000  pounds,  or  about  twice 
the  breaking  strength  of  the  ordinaiy  iron  mooring  rope  of  the  same  size. 

W.  B.  K. 


RIVERS    AND    HARBORS,  ETO< 


APPENDIX  A 


IMPROYEMEIffT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW  HAMP- 
SHIRE. 


REPORT  OF  LIEUTENANT-COLONEL  PETER  C.  HAINS,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
SO,  1S9£,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Croix  River,  Maine. 

2.  Lnbec  Channel,  Maine. 

3.  Mooeeabec  Bar,  Maine. 

4.  Pleasant  River,  Maine. 

5.  Narraguagns  River,  Maine. 

6.  Breakwater  from  Mount  Desert 

Porcapine  Island,  Maine. 

7.  Bagadnce  River,  Maine. 

8.  Penobscot  River,  Maine. 

9.  Belfast  Harbor,  Maine. 

10.  Camden  Harbor,  Maine. 

11.  Roekport  Harbor,  Maine. 

12.  Rockland  Harbor,  Maine. 

13.  Kennebec  River,  Maine. 

14.  Harraseeket  River,  Maine. 


to 


15.  Portland  Harbor,  Maine. 

16.  Channel   in   Back   Cove,  Portland, 

Maine. 

17.  Saco  River,  Maine. 

18.  Kennebunk  River,  Maine. 

19.  York  Harbor,  Maine. 

20.  Portsmouth  Harbor,  New  Hampshire. 

21.  Bellamy  River,  New  Hampshire. 

22.  Cooheco  River,  New  Hampshire. 

23.  Harbor  of  refuge  at  Little  Harbor, 

New  Hampshire. 

24.  Removing  Huuken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  HURVBTS. 


25.  Penobscot  River,  Main«. 


26.  Kennebec  River,  Maine,  from  Water- 
ville  to  steamboat  wharf  at  Au- 
gusta. 


United  States  Engineer  Office, 

Portland^  Me.j  July  J,  189:^. 

Oenebal:  I  taave  the  honor  to  forward  herewith  my  annual   report 
for  the  fiscal  year  1892,  on  harbor  and  river  works  in  my  charge. 
Very  respecfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  GoL,  Corps  of  Engineers^ 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 
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A  z. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  MAINE. 

The  river  and  harbor  act  of  Augast  11, 1888,  provided  for  an  exami- 
nation and  survey  of  the  St.  Croix  River,  the  reports  on  which  were 
published  in  Annual  Report  of  the  Chief  of  Engineers  for  1890  (page 
463.) 

When  the  survey  was  made  the  available  depth  over  the  shoals  at 
mean  low  w.iter  was  from  6.5  to  9.5  feet,  and  at  the  upper  steamboat 
wharf  at  Calais  it  was  but  1.5  feet.    The  channel  was  also  narrow. 

The  improvement  proposed  was  a  channel  12  feet  deep  at  mean  low 
water,  and  generally  200  feet  wide  (but  narrowed  to  150  and  TOO  feet  in 
the  upper  part  of  the  harbor  to  avoid  ledge)  up  to  the  upper  steamboat 
wharf,  immediately  below  the  bridge,  which  marks  the  head  of  naviga- 
tion. Such  improvement  would  enable  steamboats  to  laud  at  the  upper 
wharf  at  all  stages  of  the  tide,  and  would  also  permit  the  larger  ves- 
sels engaged  in  the  lumber  trade  to  receive  their  Ml  cargoes  at  the 
wharves,  instead  of  dropping  down  the  river  nearly  4  miles  after  being 
partially  loaded,  and  completing  their  cargoes  from  material  rafted 
down  to  them.  The  object  was  to  be  accomplished  by  dredging  and 
by  the  construction  of  a  small  jetty  and  training  wall.  The  work  pro- 
posed extends  over  about  4  miles  of  the  river.  The  difference  between 
high  and  low  tides  is  about  20  feet.  The  estimated  cost  of  the  improve- 
ment was  $280,000. 

An  examination  of  the  river  was  made  in  1867  *by  the  officer  in  charge 
of  the  district,  and  subsequently,  that  is,  between  186<;  and  1874,  ap- 
propriations were  made  for  the  improvement  amounting  to  $35,00()  in 
the  aggregate,  but  each  appropriation  provided  that  the  Dominion 
Government  oi  Canada  should  expend  an  equal  amount  on  the  improve- 
ment. In  1873  the  Dominion  Government  of  Canada  appropriated 
$25,000  for  improving  the  river,  that  being  the  amount  that  had  been 
appropriated  up  to  that  time  by  the  United  States.  A  conference  was 
held  by  the  engineer  of  the  district  with  an  agent  of  the  Dominion 
Government,  and  a  plan  of  improvement  was  agreed  upon.  The  ob- 
structions consisted  of  slabs,  sawdust,  and  other  mill  waste;  but  before 
allowing  the  expenditure  of  the  money  appropriated  by  the  Govern- 
ment of  Canada,  the  minister  of  public  works  required  that  some  guar- 
anty should  be  given  that  the  fiirther  deposit  of  this  refuse  in  the 
river  should  be  discontinued.  As  there  did  not  seem  to  be  any  law  at 
the  time  in  existence  by  which  the  deposit  could  be  prevented,  the 
money  that  had  been  appropriated  was  not  expended  on  that  improve- 
ment, but  in  1870  Congress  anthorized  th^  appropriation  made  for  the 
St.  Croix  to  be  expended  on  the  Lubec  Channel,  which  was  done. 

The  act  approved  September  19, 1890,  appropriated  $35,000  again  for 
the  improvement  of  the  St.  Croix,  "but  upon  condition  that  the  Gov- 
ernment of  the  Dominion  of  Canada  shall  expend  a  like  sum  in  the  im- 
provement of  said  river.''  On  account  of  the  proviso  contained  in  the 
act  no  expenditures  have  been  made,  and  no  work  has  been  done  under 
the  appropriation  of  September  19, 1890,  pending  action  by  the  Domin- 
ion Gt)vernment. 

Money  statement. 

Jnlyl;  1891,  balance  iinexi>en<led $35,000.00 

July  1,  1892,  balance  unexpended 35,000.00 


(  Amount  (estimat^Ml)  roquired  for  completion  of  existing  project 245, 000.00 

<  Submitted  in  compliance  with  requirements  of  seotionB  2  oi  river  and 
r    bmrbor  acts  of  1866  and  1S67. 
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OOMMKSCIAL  STATI8TIG8. 


BdoeipU  and  ihipmenU  during  oaUndar  year  1891, 


TOBM. 

BrickB 500 

Cement 1,000 

Coal 30,000 

Cotton 5,730 

Farm  prodaoe 10,000 

Grain 10,000 

Flonr 8,000 

Iron 1,000 


Tons. 

Lime 5,000 

Lumber 190,000 

Plaster 15,000 

Plaster  rock 17,000 

Miscellaueoas 100,000 

Total 393,230 


Nnmber  o/vnseU  arriving  and  departing  during  calendar  year  1891  (eeiimated). 

Vessels  of  about  150  tons  each,  coastwise  lumber  trade 657 

Vessels  in  the  plaster  trade 250 

Sloops  and  lighters 400 

Steamers  ana  foreign  cargoes 400 

Total 1,707 


A  a. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

This  channel  lies  between  the  eastern  extremity  of  the  State  of  Maine 
and  Campobello  Island,  Dominion  of  Canada.  It  has  a  length  of  be- 
tween 2  and  3  miles,  connecting  the  waters  of  Quoddy  Boads,  below, 
with  those  of  Friar  Boads,  above.  The  least  width  between  low- water 
contours  is  about  400  feet  and  between  high- water  cod  tours  about  800 
feet.  The  mean  range  of  tides  is  about  17  feet.  It  affords  a  sheltered 
route,  and  the  most  direct  one,  for  vessels  to  and  from  Eastport  and  the 
St.  Croix  Biver,  besides  being  the  only  passage  not  in  waters  belonging 
to  the  province  of  Few  Brunswick.  The  channel  is  also  important  in 
connection  with  Quoddy  Boads  as  a  harbor  of  refuge.  During  such 
storms  as  make  anchorage  in  the  latter  unsafe,  vessels  may  escape 
through  Lubec  Channel  into  sheltered  waters  above. 

The  following  appropriations  have  been  made: 

Act  of — 

March  3, 1879 $44,000 

Jane  14,  1880 20,000 

March  3.  1881 45,000 

August  2, 1882.... 20,000 

Julys,  1884 10,000 

Augusts,  1886 10,000 

August  11, 1888 20,000 

169,000 

Previous  to  1879  the  mean  low-water  depth  in  the  channel  did  not 
exceed  5  feet,  and  at  extreme  low  water  the  depth  did  not  exceed  2 
feet 

The  project  adopted  in  1879  provided  for  a  channel  200  feet  wide  and 
12  feet  deep  at  mean  low  tide,  which  would  be  equivalent  to  9  feet  at  low 
sprljig  tides.    The  estimated  cost  was  $48,000.     This  estimate  was 
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based  on  prices  below  what  the  work  was  subsequently  done  for.  This 
project  was  revised  in  1880,  the  estimated  cost  being  increased  to 
$130,000.  The  project  was  again,  in  1884,  amended  so  as  to  provide  a 
channel  275  feet  wide  and  300  feet  wide  in  the  bends,  the  depth  of  12 
feet  being  retained,  and  the  estimated  cost  of  the  entire  project  being 
increased  to  $171,500. 

At  the  close  of  the  fiscal  year  ending  Juue  30, 1891,  there  had  been 
expended  the  sum  of  $168,929.42,  completing  the  project. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
order  for  an  examination  of  Lubec  Channel,  the  report  on  which  was 
published  in  the  Annual  Kex)ort  of  the  Chief  of  Engineers  tor  1891  (page 
616).  A  new  project  is  therein  submitted  for  a  channel  having  a  least 
width  of  500  feet  and  a  depth  of  12  feet  at  mean  low  water,  the  cost, 
in  addition  to  the  amount  already  expended,  being  estimated  at 
$231,000. 

;No  work  was  done  during  the  year  ending  June  30, 1892.  The  ex- 
penditures during  the  past  year  were  $25,  and  the  total  expenditures 
since  1879  amount  to  $168,954.42. 

There  is  a  light-honse  on  CanipobeUo  Island,  at  the  nairowSi  opposite  Lnbeo. 
Lubeo  is  in  the  collection  district  of  Passamaquoddy. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $70.58 

June  30,  1892,  amount  expended  during  fiscal  year 25.00 

July  1, 1892,  balanoe  unexpended 45.58 


OOMMERdAL  STATISTICS. 


The  commerce  of  Lubec  Channel  not  beinjz  local  in  its  character,  it  is  impractica- 
ble to  obtain  statements  of  the  tonnage.  The  keeper  of  the  Lubec  Channel  Light- 
Station  has  estimated  that  not  loss  than  1,200  sailing  vessels  passed  the  station  during 
1891,  besides  a  considerable  number  of  steamers. 


A3. 

mPEOVElfENT  OF  H003ABEC  BAB,  MAINE. 

Moosabec  Bar  is  in  the  eastern  part  of  Moosabec  Kea^h,  near  Jones- 
port,  Me.  The  bar  was  the  only  obstrnction  to  navigation  in  the  reach, 
which  was  nsed  by  hundreds  of  vessels.  At  mean  low  stages  the  depth 
was  less  than  6  feet,  and  at  extreme  low  tides  the  depth  was  less  than 
4  feet.  In  fogs,  which  are  prevalent  on  this  part  of  the  coast,  naviga- 
tion was  rendered  dangerous  by  the  tortuous  route  that  had  to  be  taken 
to  keep  clear  of  the  ledges. 

A  survey,  ordered  in  the  river  and  harbor  act  of  March  3,  1879,  was 
made  by  Ool.  George  Thorn,  and  a  project  of  improvement  suggested, 
the  estimated  cost  of  which  was  $28,000.  The  project  contemplated 
the  excavation  of  a  straight  channel  running  nearly  east  and  west,  200 
feet  wide  and  14  feet  deep  at  mean  low  tide,  and  the  removal  of  a  sunken 
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ledge  near  Steamboat  Baoy  to  15  feet.  In  1881,  after  an  appropriation 
had  been  made,  the  project  was  adopted,  bat  the  estimated  cost  was 
increased  to  $35,000.  Subsequently,  in  1882,  the  project  was  amended, 
as  it  was  found  that  the  quantity  of  dredging  had  to  be  increased,  so 
that  the  cost  as  revised  was  estimated  at  $40,000.  Work  on  that  proj- 
ect was  continued  until  1888,  when  it  was  amended  so  as  to  provide  for 
a  channel  300  feet  wide  and  14  feet  deep,  the  removal  of  certain  ledges 
near  the  westerly  end  of  the  dredged  channel  to  a  depth  of  16  feet,  and 
the  construction  of  a  small  breakwater  and  beacon  to  check  cross  cur- 
rents. The  estimated  cost  of  the  additional  work  was  $110,000,  and 
that  for  the  entire  improvement  as  enlarged  $150,000.  This  latter  proj- 
ect is  the  one  now  in  process  of  execution. 
Tlie  following  appropriations  have  been  made: 

Act  of— 

March  3,  1881 $10,000 

AugU8t2,  1882 10,000 

Julys,  1884 10,000 

Augusts,  1886 10,000 

.  August  11,  1888 15,000 

September  19, 1890 15,000 

70,000 

The  expenditures  to  June  30, 1891 ,  were  $53,888.29. 

At  the  latter  date  the  300-foot  channel  had  been  completed  to  the 
full  projected  width  and  depth,  the  construction  of  the  breakwater  had 
been  commenced,  and  a  small  quantity  of  ledge  had  been  removed. 

The  expenditures  during  the  past  year  amount  to  $6,530.48,  which 
was  applied  to  the  completion  of  the  small  breakwater  included  in  the 
project.  The  work  remaining  to  be  done  consists  of  the  removal  of 
ledges  obstructing  the  channel  at  its  west  end. 

The  improvemeDt  is  in  the  collection  district  of  Machias,  Me.  The  nearest  light- 
house is  Moose  Peak.    The  nearest  port  of  entry  is  Machias,  Me. 

Money  statement. 

July  1,  1891,  balance  nnexpended $16, 111.71 

June  30,  1892, amount  expended  during  fiscal  year 6,530.48 

July  1,1892,  balance  unexpended 9,581.23 

Amoont  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  ayailable  for  fisoal  year  ending  June  30,  1893    24,581.23 

r  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  y ear  enm  n  g  June  30, 1894    50, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l     harbor  acts  of  1866  and  1867. 


COMMKRCIAL   8TATI8TI08. 

The  benefits  derived  firom  the  improvement  are  not  local,  the  thoroughfare  being 
UBed  by  coastwise  vessels  both  as  a  harbor  of  refuge  and  as  a  sheltered  route  in  bad 
weather.  It  is,  therefore,  impracticable  to  obtain  accurate  commercial  statistics. 
The  number  of  vessels  passing  through  the  reach  annuaUy  has  been  estimated  to  be 
as  great  as  25,000. 

ENa92 — ^32 
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A  4. 

IMPROVEMENT  OF  PLEASANT  RIVER,  MAINE. 

Pleasant  Eiver,  Maine,  is  a  small  stream  emptying  into  Pleasant  Bay, 
about  30  miles  to  the  eastward  of  Mount  Desert  Island  and  about  5  miles 
to  the  westward  of  the  western  entrance  of  Moosabec  Beach. 

Originally  the  channel  above  Addison  Point  was  obstructed  by  bowl- 
ders, while  below  navigation  was  rendered  dangerous  by  two  rocks  and 
a  shoal  or  ledge  of  gravel,  in  mid-rivw. 

The  act  of  September  19, 1890,  appropriated  $3,500  for  completing 
the  improvement.  The  project  was  to  mark  the  rocks  by  a  beacon,  and 
the  shoal  by  a  spindle,  the  remainder  of  the  appropriation  to  be  ex- 
pended in  removing  bowlders  from  the  channel  above  Addison  Point, 
the  work  to  be  done  by  hired  labor  and  purchase  of  materials  in  open 
market. 

The  work  was  commenced  in  June,  1891,  and  completed  during  the 
following  August.  A  stone  beacon  was  built  on  ^'  Channel  Bocks,"  and 
an  iron  spindle,  the  top  of  which  is  about  25^  feet  above  mean  low  water, 
was  established  on  the  shoal  known  as  "  Coffins  Bocks."  Seventy  large 
bowlders,  weighing  in  the  aggregate  about  55^  tons,  besides  about  100 
smaller  ones,  were  removed  from  the  river  above  Addison  Point. 

The  entire  appropriation  of  $3,500  was  exx)ended  during  the  fiscal 
year  ending  June  30, 1892,  completing  the  improvement. 

Miyney  statement 

Jnly  1, 1891,  balance  unexpended $8,500.00 

June  30, 1892,  amount  expended  during  fiscal  year 8,500.00 


As. 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER.  MAINE. 

The  part  of  the  liver  comprised  in  the  project  now  in  process  of  exe- 
cution for  improvement  is  at  the  mouth  of  the  river  proper  and  at  the 
head  of  Karraguagus  Bay  below  the  village  of  Millbridge.  The  river 
is  navigable  for  small  vessels  as  far  np  as  Gherryl&eld,  5  miles  above 
Millbridge. 

Before  the  improvement  was  commenced  the  depth  over  the  bar  at 
the  mouth  of  the  river  was  less  than  6  feet  at  mean  low  water  and  less 
than  4  feet  at  extreme  low  water. 

From  Millbridge  to  Gherryfield,  the  head  of  navigation,  a  distance  of 
about  5  miles,  the  navigation  was  obstructed  by  bowldere,  ledges,  and 
bars. 

The  following  appropriations  have  been  made: 

For  improyement  above  Millbridge : 

Act  of  March  3,  1871 $12,000 

Act  of  June  10,  1872 10,000 

For  improvement  of  river  from  its  mouth  to  Millbridge : 

Act  of  August  5,  1886 10,000 

Act  of  August  11,  1888 10,000 

Act  of  September  19, 1890 7,500 

49,500 

The  original  project  provided  only  for  the  betterment  of  navigation 
above  Millbridge  by  the  removal  of  obstructions,  such  as  mill  waste, 
snnken  bowlders,  and  projecting  ledges  and  the  construction  of  an  iron 
Bpimlle  on  Half  Tide  Bock.    This  work  was  completed  in  1874,  the 
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amount  expended  being  $22,000  (the  first  two  appropriations).  The 
resulting  improvement  is  said  to  have  been  of  great  benefit  to  naviga- 
tion. 

A  second  project  for  the  improvement  of  the  river  below  Millbridge 
was  submitted  in  1880,  but  no  appropriation  was  made  until  1886.  The 
project  for  the  improvement  of  this  part  of  the  river  has  for  its  object 
the  dredging  of  a  channel  not  less  than  200  feet  wide  from  deep  water 
in  Narraguagus  Bay  to  the  place  known  as  *<Deep  Hole,''  where  ves- 
sels anchor  in  bad  weather,  the  depth  to  be  11  feet  at  mean  low  water 
as  far  up  as  Long  Point,  and  from  thence  to  ^^Deep  Hole"  to  be  9  feet. 

The  mean  range  of  the  tides  is  11.2  feet. 

The  estimated  cost  of  this  improvement  was  $50,000. 

The  expenditures  under  the  last  project,  up  to  June  30, 1891,  amounted 
to  $22,341.57.  At  that  date  there  had  been  dredged  an  11-foot  chan- 
nel from  the  deep  water  in  the  bay  in  toward  the  new  steamboat  wharf, 
55  to  90  feet  wide,  with  a  space  in  front  of  the  wharf  300  feet  wide. 
From  the  new  steamboat  wharf  to  the  old  one  near  Long  Point  the 
channel  was  100  feet  wide,  with  a  turning  basin  in  front  of  the  old 
wharf  300  feet  wide. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892, 
dimounted  to  $5,121.85,  chiefly  for  liabilities  incurred  during  the  pre- 
vious fiscal  year.  The  contract  for  dredging,  which  was  in  progress  at 
the  date  of  the  last  Ajinual  Report,  was  completed  July  11, 1891,  and 
no  work  has  been  done  since,  so  that  practically  no  work  has  been  in 
progress  during  the  year  just  ended.  The  operations  in  July,  1891,  re- 
sulted in  obtaining  a  channel  width  of  90  feet  from  the  new  steamboat 
wharf  to  the  deep  water  of  the  bay. 

The  improvement  is  in  the  collection  district  of  Maohias.  The  nearest  port  of  en- 
try IB  Maohias.    The  neareet  light-hoose  ib  Narragnagus  Light-house  onPondlshuid. 

Money  statement. 

July  1, 1891.  balance  nnezpended $5,158.43 

June 30, 1892,  amount  expended  daring  fiscal  year 5,121.85 

Joly  1, 1892,  balance  unexpended 36.58 

Amount  appropriated  by  act  approved  July  18, 1892 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 536. 58 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  J  une  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  1867. 


OOBOfEBdAL  STATISTICS. 

Beceipt*  and  MpmenU, 


Cori 

Fish 

HidM 

Iron 

Lumber....... 

Leather 

Bait 

Stone 

HJAoeUaneoas. 


1890. 


Ibnt. 


450 


41,600 
800 


2,000 
22,250 


Total ......V     «&,«» 


1881. 


Tons. 

1,200 

782 

276 

200 

88.077 

400 

600 

2,600 

4,725 


\     ^,Wft\ 


4^VM 
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Kumher  of  vessels  arritfing  and  d^arUng, 


Tear. 


1890. 

1891. 


Steamcn. 


144 


Baflinf 


KO 

too 


The  total  tonnage  of  stoamers  dnring  1891  is  stated  to  be  172,800;  avera^  draft  of 
water,  8  feet.  The  total  tonnage  of  sailing  vessels  during  1891  is  stated  to  oe  28,000; 
average  draft  of  water,  9  feet. 


A  6. 

BREAKWATER  FROM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  MAINE. 

The  anchorage  in  front  of  the  town  of  Bar  Harbor,  Moant  Desert 
Island,  Maine,  as  well  as  the  wharves  at  which  steamers  make  their 
landings,  is  exposed  to  the  seas  from  southerly  and  southeasterly  direc- 
tions. In  southerly  gales  the  anchorage  is  insecure  in  the  harbor 
proper,  and  the  landing  of  passengers  and  freight  at  the  wharve^i  is 
said  to  be  difficult  at  such  times.  The  number  of  people  that  visit 
Bar  Harbor  in  the  summer  is  large,  but  the  amount  of  freight  delivered 
and  shipped  is  comparatively  small.  The  anchorage  is  used  chiefly  by 
yachts.  There  are  neither  factories  nor  quarries  on  this  part  of  the 
island,  and  the  trade  is  chiefly  in  supplies  of  all  kinds  for  summer 
visitors. 

The  original  project  was  the  construction  of  a  riprap  breakwater 
from  the  westerly  corner  of  Round  Porcupine  Island  to  Dry  Ledge, 
and  thence,  in  a  direct  line,  to  a  point  near  the  shore  of  Mount  Desert 
Island.  In  December,  1890,  the  project  was  amended  so  as  to  slightly 
change  the  direction  of  the  part  of  the  breakwater  west  of  Dry  Ledge, 
so  that  the  westerly  end  would  be  somewhat  farther  to  the  southward. 
Under  the  above  modification  the  proposed  line  for  the  main  part  of 
the  work  is,  from  Dry  Ledge  in  a  southwesterly  direction  to  within 
about  400  feet  of  Mount  Desert  Island  at  a  point  south  of  the  small 
cove  known  as  Cromwell  Harbor.  The  breakwater  is  to  be  built  to  the 
level  of  high  water,  that  part  from  Porcupine  Island  to  Dry  Ledge  to 
be  30  feet  wide  on  top,  with  inner  slope  of  1  on  1  and  an  outer  slope  of 
1  on  1^;  that  part  between  Dry  Ledge  and  Mount  Desert  Island  to  be 
20  feet  wide  on  top,  with  both  inner  and  outer  slopes  of  1  on  1.  The 
total  projected  length  of  the  breakwater  is  about  2,800  feet. 

The  estimate  of  the  cost  of  the  work  is  $806,000. 

The  following  appropriations  have  been  made: 

By  act  of  August  11, 1888 $50,000 

By  act  of  September  19,  1890 50,000 

The  expenditures  to  June  30,  1891,  amounted  to  $19,144.53.  Up  to 
the  latter  date  operations  had  been  confined  to  that  part  of  the  work 
between  Porcupine  Island  and  Dry  Ledge,  and  17,520  tons  of  stone  had 
been  placed  in  position — ^rather  more  than  one-fourth  of  the  entire 
quantity  f66,000  tons)  estimated  for  that  portion  of  the  l^^reakwater. 
The  work  nad  not  reached  a  stage  to  be  of  much  benefit. 

The  expenditures  during  the  last  fiscal  year  were  $15,060.84,  making 
the  total  expenditures  under  the  project  $34,205.37.  At  the  date  of  the 
l&at  Aanual  Beport  work  was  in  progress  on  the  part  of  the  breakwater 
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between  Porcupine  Island  and  Dry  Ledge,  under  contract  with  Thomas 
Rhys  Smith.  About  the  middle  of  November,  1891,  after  delivering 
19,080  tons  of  stone,  Mr.  Smith  suspended  operations.  Subsequently, 
in  March,  1892,  the  contract  was  annulled  on  the  ground  that  it  had 
been  assigned.  At  the  close  of  the  fiscal  year  1892  the  entire  quantity 
of  stone  placed  in  the  work  amounted  to  30,473  tons,  all  of  which  had 
been  dex)osited  in  that  part  between  Porcupine  Island  and  Dry  Ledge. 
At  the  latter  date  the  condition  of  the  work  was  as  follows : 

About  385  linear  feet  of  breakwater  had  been  built  up  to  high-water 
level  and  to  the  width  of  20  feet  on  top,  with  slopes  of  45  degrees  on 
each  face;  about  80  feet  more  had  been  raised  to  high  water  level,  but 
not  to  the  full  width,  and  abont  130  feet  more  was  about  7  feet  above 
low  water. 

During  June,  1892,  a  contract  was  made  with  George  M.  Keelon,  of 
Greens  Landing,  Me.,  for  completing  that  part  of  the  breakwater 
between  Porcupine  Island  and  Dry  Ledge,  and  one  with  William  S. 
White,  of  Bockland,  Me.,  for  work  on  that  part  between  Dry  Ledge 
and  Mount  Desert  Island,  operations  in  both  cases  to  be  commenced 
by  July  1,  1892. 

Bar  Harbor  is  in  the  coneotion  district  of  Frenchman  Bay.  The  nearest  port  of 
entry  is  Ellsworth.    The  nearest  light-honse  is  on  Egg  Book,  3^  milefi  distant. 

Money  statement 

July  1, 1891,  balance  nnexpended $80, 855. 47 

Jane  ^,  189^,  amount  expended  daring  fiscal  year 15,060.84 

Jnly  1^  1892,  balance  unexpended 65, 794. 63 

July  1, 1892,  outstanding  liabilities $50.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 64, 585. 00 

64,635.00 

July  1^  1892, balance  available 1,159.63 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 51, 159. 63 

(Amount  ^estimated)  required  for  completion  of  existing  project 656, 000. 00 

{Amount  tliat  can  be  prontably  expended  in  fiscal  year  enaing  J  une  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhMtraet  of  prapoaaU  far  constniciion  of  breakwater  from  Mount  Desert  to  Porcupine 

Island,  Maine,  May  14,  1R9S, 


Vanie  and  address  of  bidder. 

First. 

Second. 

Vo. 

Between  Porcupine 

laland  and  Dry 
Ledge,  11,000  tons. 

West  of  Dry 
Ledge,  50,000  tons. 

Price 
per  ton. 

Amount. 

Price 
per  ton. 

Amount. 

1 

William  8.  "WTiite,  Rockland,  Me 

$1.35 

$14,850.00 
13,585.00 
14,190.00 

$1.02 
L08| 
LIS 

$51, 000. 00 

2 

Georse  Mortimer  Noelon,  Greens  Landiu e.  Me 

1.23i 
*1.29 

61,250.00 

8 

Jrthn  F.  Hmnilton,  PortilAnd,  Me   .     . 

60,600.00 

*  Conditional  on  acceptance  of  bid  for  part  west  of  Dry  Ledgs. 

Contract  made  with  William  S.  White,  June  1,  1892,  for  second  part. 
Contraet  made  with  Qeorge  Mortimer  iCeelon,  June  8, 1892,  for  nret  park 
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Abstract  of  contracts  far  conati'uction  of  hreakvraier  from  Mount  Desert  to  Poreupms 
Island,  Maine,  in  force  during  the  fisctd  year  ending  June  SO,  tS92. 


No. 

Name  and  addreea  of  oontraotor. 

Date  of 
ooniraet. 

Snl^eot  of  contraot 

Prieeper 
ton  for 
■tone. 

♦1 
2 
8 

T.  Rhva.  Smith,  New  York,  N.  Y.. 
William  S.  Whit4^ Rockland. Me... 
George  Mortimer  Neelon,  Greene 
Landing,  Me. 

Oct.  18,1890 
June  1,1892 
June   8,1882 

Placin  g  stone  in  breakwater 

Breakwater  west  of  I>t7  Ledge 

Breakwater    between    Poroupine 
Liland  and  Dry  Ledge. 

L02 
L2S| 

*  Contract  annnlled. 


COMMBRCnAL  STATSITICS. 

The  tonnftge  for  Bar  Harbor  is  reported  to  be  practically  tiie  same  as  that  stated 
for  the  previouB  year. 

During  the  snmmer  season  there  are  steamers  f^om  Boston  and  Bangor  that  make 
daily  trips.  The  Maine  Central  Railroad  steamer  makes  three  trips  per  day  f^m  the 
Mount  Desert  Ferry,  connecting  with  through  trains.  There  has  been  a  line  direct 
from  Boston  to  Bar  Harbor  from  July  1  to  September  1.  There  are  a  number  of  small 
steamers  that  ply  between  Bar  Harbor  and  adjacent  places  of  resort.  After  the  sea- 
son closes  the  Bangor  boats  make  two  trips  per  week  until  the  Penobscot  River  is 
closed  by  ice.  The  railroad  boat  runs  all  the  year  round,  and  the  company  will  this 
season  put  on  a  new  steamer  from  Portland  toMachiasport,  touching  at  Bar  Harbor 
each  way. 

Nearly  all  the  freight  comes  to  Bar  Harbor  by  the  Maine  Central  Railroad  via  the 
Mount  Desert  Ferry. 

The  amount  of  tonnage  owned  in  sailing  craft  above  20  tons  is  small. 

In  past  years  there  have  been  numbers  of  small  craft  coasting  between  Bar  Harbor^ 
EllsworUi,  and  Bangor,  with  lumber,  bricks,  etc.,  for  cott^es  for  nonreaidents. 
There  has  not  been  w  much  carried  this  last  year  as  formerly. 


A  7. 

IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINB. 

When  the  project  for  improving  this  locality  was  adopted  the  chan- 
nel near  South  Penobscot  was  crooked  and  obstmcted  by  ledges  of 
rock,  and  the  least  depth  at  low  tide  did  not  exceed  2  feet.  The  portion 
of  the  channel  covered  by  the  project  for  improvement  is  in  the  south- 
ern part  of  Northern  Bay,  on  the  easterly  side  of  the  Penobscot  Bay. 

The  approved  project  is  to  obtain  by  dredging  and  rock  excavation, 
a  channel  100  feet  wide,  and  6  feet  deep  at  low  tide,  fix)m  Bridges  Point 
to  Bowdens  Wharf,  South  Penobscot,  a  distance  of  about  4,000  feet, 
the  cost  being  estimated  at  $45,000. 

It  was  also  intended  to  remove  a  small  quantity  of  rock  obstructing 
the  southern  channel  at  Johnson  Narrows,  at  an  estimated  cost  of 
$1^75. 

The  mean  range  of  tides  is  about  9.5  feet 

The  following  appropriations  have  been  made: 

By  act  of  August  11, 1888 $3^000 

By  aotof  September  19, 1890 4,000 

7,000 
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The  expeDditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
amounted  to  $100,  which  were  for  preparation  of  plans,  etc.  ]^o  worK 
had  been  done. 

The  first  appropriation,  $3,000,  was  too  small  to  be  judiciously  ex- 
pended. Enough  rock  excavation  to  be  of  any  practical  benefit  could 
not  be  accomplished  with  that  amount,  and  the  situation  was  such  that 
without  the  removal  of  rock  there  was  no  good  to  be  accomplislied  by 
dredging.  It  was,  therefore,  considered  advisable  to  await  additional 
appropriations. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1892,  and  no  work  was  done. 

The  improvement  is  in  the  collection  district  of  Castine.  The  nearest  port  of 
entry  is  Castine,  at  the  mouth  of  the  riyer.    The  nearest  light-house  is  at  Dice  Head. 

Mimey  statement. 
June  1, 1891,  balance  unexpended $6,900.00 

July  1, 1892,  balance  unexpended 6, 900. 00 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11,900.00 

(Amount  (estimated)  required  for  completion  of  existing  project 34, 875. 00 

Amounttiiatcanbeprofitably expendedinfiscalyearendmg j'nneSO,  1894  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 


OOMMKRCIAL  STATISTICS. 

SeoeiptB  and  akipmenU  dwring  the  calendar  year  X891» 

ToiiB.    !  Tons. 

Brieki 6,000     Hay 100 

Coal ". 2,200  '  Ice 150 

Cotton 160  j  Lumber 2,800 

Farmprodnce 150  i  Lime,  cement,  etc 300 

Fish,  oysters,  etc 150  !  Wood 6,000 

Grain 8,000  I  

General  merchandise 15,300  |  Total 41,300 


Kumher  of  veeeeU  arriving  and  departing  during  calendar  year  1891, 

Vessels  of  200  tons  to  400  tons  each 200 

Vessels  of  5  tons  to  100  ton^each 600 

Steamers  of  1,000  tons  to  1,500  tons  each 400 

Steamer8of50  tons  to  200  tons  each 800 

Barges  and  flatboats 75 

Total ^075 
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A  8. 

IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

A  survey  of  the  Penobscot  River  was  made  in  1867  under  tlie  pro- 
visions of  the  act  of  Congress  approved  June  23, 1866.  The  navigation 
at  that  time  was  obstructed  by  rocks,  ledges,  and  mill  waste,  giving  at 
mean  low  tide  only  about  8  feet  of  water  and  a  narrow,  tortuous,  and  un- 
certain channel.  At  Bangor  the  depth  was  only  about  6  feet  at  lowest 
stages,  while  numerous  rocks  and  ledges  made  navigation  dangerous. 
Col.  Thom,  under  whose  direction  the  survey  was  made,  submitted  an 
estimate  for  two  projects  of  improvement,  one  giving  a  channel  150  feet 
wide,  and  12  feet  deep  at  low  tide,  up  as  far  as  Bangor,  at  an  estimated 
cost  of  $125,000,  and  another  with  a  depth  of  18  feet  at  low  tide,  at  an 
estimated  cost  of  $665,000. 

The  improvement  or  navigation  was  not  undertaken,  however,  until 
1870,  when  the  first  appropriation  was  made  under  the  river  and  harbor 
act  of  that  year.  Work  on  the  12-foot  project  was  theii  systematically 
undertaken  and  was  continued  until  1880,  under  the  several  appropria- 
tions made  by  Congress.  The  original  project  was  amended  several 
times  during  this  period.  This  was  rendered  necessary  by  the  discovery 
of  shoals  where  before  they  were  not  known  to  exist,  and  by  work 
being  ordered  by  Congress  which  was  not  included  in  the  original  esti- 
mates. The  project  was  finally  completed  in  1880.  The  expenditures 
up  to  that  time  amounted  to  $198,000,  and  had  resulted  in  straightening, 
deepening,  and  widening  the  channel  through  the  several  shoals  and  bars 
at  Bangor  and  for  a  distance  of  about  3^  miles  downstream,  giving  it  a 
width  of  200  feet  and  a  depth  of  not  less  than  11  feet  at  low  water  in 
the  lowest  stages,  or  14  feet  at  mean  low  stages;  also  in  breaking  up 
and  removing  all  the  sunken  ledges  and  bowlders  in  the  harbor  of  Ban- 
gor, outside  the  main  channel,  down  to  the  level  of  the  general  bed  of 
the  river,  including  Independence  Bock,  Gullivers  Bock,  ledge  near 
the  steamboat  wharf,  and  those  near  Doles  Wharf,  Greens  Pier  Ledge, 
and  a  ledge  outside  of  it,  the  ledges  and  bowlders  in  front  of  the  wharves 
at  High  Head,  and  also  the  removal  of  the  shoal  at  Bucksport  known 
as  the  middle  ground,  on  which  there  had  formerly  been  only  4  feet 
of  water  at  mean  low  tide. 

No  further  work  was  done  in  the  Penobscot  Biver  until  1883,  when  a 
new  survey  was  made  by  Col.  Blunt,  under  the  provisions  of  the  river 
and  harbor  act  of  1882.    Col.  Blunt  reported  that  the  improvements 
made  were  satisfactory  as  far  as  they  went,  but  the  increasing  C(im- 
merce  of  Bangor  demanded  additional  facilities.    He  submitted  a 
project  for  widening  the  channel  at  Bangor  100  feet,  making  it  300  feet 
wide,  and  for  widening,  straightening,  and  deepening  the  river  uear 
Crosbys  Narrows,  at  an  estimated  cost  of  $75,000.    A  project  for  this 
improvement  was  adopted  in  1884,  and  work  on  it  begun.    While  it 
was  in  progress  the  river  and  harbor  act  of  1886  called  for  another  sur- 
vey of  the  Penobscot  Biver  from  Bangor  to  Bucksport  Narrows.    This 
survey  was  made  in  1887,  under  the  direction  of  Lieut.  Col.  Jared  A. 
Smith,  who  submitted  a  project,  January  11, 1888,  for  improving  the 
river  from  Winterportto  BuckRi)ort  at  an  estimated  cost  of  $3C5,0(K). 
The  project  contemplated  the  securing  of  22  feet  at  mean  low  tide 
between  Bucksport  and  Winterport,  by  means  of  contraction  works 
assisted  by  dredging.    The  estimated  cost  of  the  two  projects  cx)mbined 
was  thus  made  $440,000,  of  which  $85,000  had  already,  in  1888,  been 
appropriated.    The  act  of  September  19, 1890,  appropriated  $25,000, 
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and  provided  for  dredging  near  Sterns  MilL  This  was  no  part  of  any 
of  the  projects  submitted,  but  was  ordered  by  Congress. 

In  the  river  and  harbor  act  of  September  19, 1690,  Congress  directed 
still  another  survey  to  be  made  of  the  Penobscot  Eiver,  Maine.  This  was 
done  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  and  a  report 
was  submitted  which  was  published  as  House  Ex.  Doc.  No.  37,  Fifty- 
second  Congress,  first  session.  The  works  of  improvement  suggested 
in  this  report  are  to  still  further  widen  the  channel  at  Bangor  on  the 
Brewer  side  60  feet,  making  it  360  feet  wide,  keeping  the  same  depth  as 
before;  to  deepen  the  river  between  Wiuterport  and  Bucksport,  by  the 
construction  of  jetties,  to  22  feet  at  mean  low  tide,  and  near  Crosbys 
Farrows  to  12  feet  by  the  same  means.  The  estimated  cost  of  this  last 
project  is  $202,000. 

The  following  appropriations  have  been  made  for  the  Penobscot 
Biver: 

March  2, 1829  (for  survey) $300 

July  11, 1870  (at  Bangor  and  below) 15,000 

March  3,  1871  (at  Bangor  and  below) 50,000 

June  10,  1872 40,000 

March  3,  1873 .' 20,000 

June  23,  1874 20,000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows) 25, 000 

August  14,  1876  ($4,000  to  be  expended  at  or  near  Bucksport  Narrows) 10,  (XX) 

June  18,  1878  ($2,500,  or  so  much  thereof  as  necessary,  to  be  expended  at  or 

near  Bucksport  Narrows) 12,000 

March  3,  1879 6,000 

July  5, 1884  (for  Bangor  Harbor  and  Penobscot  River) 20, 000 

August  5,  1886  (for  widening  channel  at  Bangor  and  removing  obstructions 

near  Crosbys  Narrows) 15, 000 

August  11  1888  (^0,000  to  be  expended  between  Bangor  and  Crosbys  Nar- 
rows, and  $30,000  between  Bucksport  and  Winterport) 50, 000 

September  19,  1890  (for  continuing  improvement  and  for  dredging  near 

Stem^gMiU) 25,000 

308,300 

The  expenditures  nnder  the  various  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1891,  amounted  to  $278,746.02.  The  results 
accomplished  were  the  widening  and  deepening  of  the  channel  at  Ban- 
gor from  a  depth  of  6  feet  at  extreme  low  tide  to  12  feet;  the  removal 
of  rocks,  ledges,  and  other  obstructions;  the  removal  of  the  shoal  near 
Bucksport,  and  a  general  increase  in  depth  and  width  of  channels  from 
the  mouth  up  to  Bangor. 

The  expenditures  during  the  last  fiscal  year  were  $6,586.86,  making 
the  total  expenditures  for  the  work  $284,332.87. 

At  the  date  of  the  last  annual  report  a  contract  was  in  progress  for 
dredging  the  shoal  above  Crosbys  Narrows.  The  work  was  completed 
November  2, 1891.  The  entire  quantity  of  material  dredged  was  60,004 
cubic  yards,  of  which  60,430  cubic  yards  had  been  dredged  previous  to 
the  last  year. 

The  act  of  September  19, 1890,  appropriated  $26,000  for  continuing 
the  improvement,  and  for  dredging  near  Sterns  Mill,  which  is  between 
Bangor  and  Crosbys  Narrows.  Under  this  appropriation  it  was  pro- 
posed first  to  remove,  by  dredging,  the  shoal  at  Sterns  Mill,  and  to  apply 
any  remaining  balance  of  the  funds  to  the  removal  of  a  similar  shoal 
about  one  half  a  mile  below.  The  work  was  advertised  August  31, 1891, 
and  the  bids  opened  September  26, 1891.  The  lowest  bidder  was  An- 
drew K.  Stone,  of  Boston,  Mass.,  at  26J  cents  per  cubic  yard,  scow 
measurement,  and  a  contract  was  made  with  him  November  14,  1891, 
the  work  to  be  completed  on  or  before  November  30, 1892.    Dredging 
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under  this  contract  was  commenced  at  Stems  Mill  on  May  18, 1892, 
and  at  the  close  of  the  fiscal  year,  Jnne  30, 1892,  about  12,000  cabio 
yards  of  material  had  been  excavated. 

Bangor,  at  the  head  of  naTigation,  is  a  port  of  entry. 

Money  statement. 

Jnly  1, 1891,  balance  nnezpended $29,553.98 

Jnne90,  18SK2,  amoant  expended  daring  fiscal  year 5,586.85 

July  1,  1882,  balance  unexpended 23,967.13 

July  1, 1892,  outstanding  liabilities $415.00 

July  1, 1892,  amount  coyered  by  uncompleted  contracts 22, 500. 00 

22,915.00 

Julyl,  1892,  balance  available 1,052.13 

Amount  appropriated  by  act  approved  July  13, 1892 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 41, 052. 13 

(Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June 30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AUtraet  of  propo$aU  for  dredging  in  Penohacoi  River,  Maine,  Sipiemher  25, 1892, 


He. 


K«B«  and  addxeas  of  bidder. 


Price  per 
oabie 
y»id, 

measured 

in 


1 
9 
8 
4 
» 
6 


Moore  A  Wrigbt,  Portland,  Me 

Tbomae  Symonds,  Leominster,  Mass 

Andrew  JbL  Stone, Boston,  Mass 

Robe^  Hamilton,  Cbebeague,  Me 

A.  B.  Martin,  Boston,  Mass 

National  Dredging  Co.,  Wilmington,  Del 


10.45 

.48 

.60 
.41 


Contract  made  with  Andrew  K.  Stone,  November  14, 1881* 


Ahetraet  of  eontraete  for  dredging  in  Penobscot  Biver,  Maine,  in  force  during  ike  feoal 

year  ending  June  30, 1899, 


Ho. 

Name  and  address  of  oontiactor. 

Date  of  oon- 
traot 

Snl^eot  of  oontnot 

Prioeper 

oobie 

yard. 

measared 

insoov. 

1* 

i 

Tbomaa  Symonds,  Leominster, 

Masa. 
Andrew  K.  Stone,  Boston,  Maas — 

Apr.  22, 1880 
Nov.  14, 1801 

Dredging  shoal    above    Crosbys 

Narrows. 
Dredging  shoal  near  bteraa  Mill. . . 

taw 

*  ContEaot  completed* 
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OOMMBRCIAL  STATISTICS. 


Beoeipto  and  shipments. 


189L 


Ashes  . 
Bricks 


Coal 

Fwrmprodooe 

Fish  and  oysters 

Grain  and  floor 

General  merchandise 

Hay,  wood,  etc 

Iron,  castings,  etc 

loe 


Lime  and  cement 
Lomber 


KiseelLsneoos 
Oil 


Plaster 

Stone  and  slate 
Salt 


Total 


TOTU. 


82, 372 


27,290 

5,460 

435,000 

8,394 

414,009 

286,542 

8,010 


82,093 
2,039 


1,354,559 


Ton*. 

500 

8,575 

104,118 

2,025 

107 

11,865 

51,333 

72,220 

505 

270.000 

568 

820,000 

58.728 

2,500 

1,400 

80,500 

1,841 


931,780 


Number  of  ve98eU  arriving  in  calendar  year  1891, 


Steamers  drawing  10  feet  or  more 

Steamers  drawing  less  than  10  feet 

Sailing  vessels  drawing  10  feet  or  more  . 
Sailing  vessels  drawing  less  than  10  feet 
Barges  and  flatboats 


Tonnage. 


508.204 

120,517 

183. 155 

46,242 

16,507 


A  9« 

IMPBOYEMENT  OF  BELFAST  HABBOB,  MAINE. 

Before  the  improvement  was  begnn  the  harbor  was  not  deep  enough  to 
accommodate  the  steamers  and  other  vessels  that  visited  the  port. 
Near  Lanes  Wharf  there  was  a  shoal  on  which  the  depth  was  only 
about  4  feet  at  mean  low  tide,  but  it  deepened  toward  the  mouth  of  the 
harbor. 

A  survey  was  made  of  the  harbor  in  1875  and  a  report  submitted. 
As  a  result  of  the  survey  it  was  ascertained  that  to  so  improve  the 
harbor  as  to  afford  a  safe  ancliorage  for  shipping  in  all  storms,  and 
have  a  suitable  depth  tor  the  several  steamers  and  other  vessels  that 
touch  and  lie  there  in  all  stages  of  the  tide,  would  require  the  removal 
of  certain  shoals  and  the  construction  of  a  breakwater  or  breakwaters 
at  the  entrance  to  the  harbor.  The  estimated  cost  was  $347,000.  The 
dredging  alone  was  estimated  to  cost  $35,000.  The  latter  was  in  1876 
the  project  adopted.  The  construction  of  the  breakwaters  was  aban- 
doned. 

The  project  contemplated  dredging  the  lower  part  of  the  shoal  water 
to  12  feet  at  low  tide  between  the  channel  and  the  wharf  line  as  far  up 
as  the  wharf  of  the  Boston  and  Bangor  line  of  steamers,  and  from  thence 
between  the  channel  and  the  wharf  line  up  to  near  Lanes  Wharf  to  10 
feet  at  low  tida  That  project  was  completed  in  1879,  at  a  cost  of 
$22,000. 

A  new  survey  or  examination  of  the  harbor  was  ordered  in  the  river 
and  harbor  act  of  August  U,  1888.    This  was  made,  and  a  new  project 
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adopted  in  1890.  The  new  project  proposes  to  dredge  a  channel  from 
the  deep  water  at  the  entrance  to  the  upper  harbor  220  feet  wide  and 
15  feet  deep  at  mean  low  tide;  to  dredge  an  area  8  feet  deep  on  the 
'  north  side  of  the  harbor,  so  that  vessels  of  that  draft  can  reach  the 
wharf  in  front  of  Pierce's  ice  house  and  mills  at  low  tide;  to  dredge 
an  area  on  the  south  side  of  the  channel  to  a  depth  of  13  feet  at  mean 
low  tide,  to  accommodate  vessels  touching  at  the  Boston  and  Bangor 
Steamboat  Company's  wharf.  The  estimated  cost  of  the  new  project  is 
$62,000. 
The  following  appropriations  have  been  made: 

Act  of— 

AugUBt  14,1876 $5,000 

June  18, 1878 12,000 

March  3,  1879 6,000 

June  14,1880 3,000 

September  19,1890 10,000 

35,000 

The  total  expenditures  on  Belfast  Harbor  up  to  June  30, 1891,  were 
$23,588.95.  At  the  latter  date  a  contract  was  in  progress  for  dredging 
the  area  on  the  easterly  side  of  the  channel  to  the  8-foot  depth  proposed, 
which  was  the  first  work  undertaken  under  the  new  project.  At  the 
close  of  the  year  11,007  cubic  yards  of  material  had  been  dredged. 

The  expenditures  during  the  last  fiscal  year  were  $11,411.05,  which 
exhausted  the  funds.  The  contract  for  dredging  the  8foot  area,  which 
was  in  progress  at  the  date  of  the  last  Annual  Report,  was  completed 
October  1, 1891,  the  total  amount  dredged  being  69,110  cubic  yards, 
scow  measurement.  This  completed  the  8-foot  dredging  contemplated 
by  the  project,  and  leaves  the  13-foot  and  15-foot  dredging  yet  to  be 
done. 

Belfast  is  in  the  coUeotion  district  of  Belflftst.  The  nearest  Ught-houae  ia  Dice 
Heady  near  Castiae. 

Money  statemewU 

July  1, 1891,  balance  unexpended $11,411.05 

June  30, 18^,  amount  expended  during  fiscal  year 11,41L05 

Amount  appropriated  by  act  approyed  July  13, 1892 10,000.00 

{Amount  (estimated)  required  for  completion  of  existinj^  project 32, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  32, 000. 00 
Submitted  in  compliance  with  requirements  oi.  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMVRCIAL  STATISTICS. 


BecelpU  and  $hipmenU  during  oaUmd€w  year  1S91. 


Tons. 

Coal 10,710 

Farm  produce -   910 

Fertilizers 1,500 

Grain 5,029 

Hay 7,127 

General  merchandise 20, 112 

Lumber 3, 400 


Ice HOOO 

Lime 1,325 

Stone 7,000 

Wood 980 

Total 71,09S 


These  statistics  were  furnished  by  the  collector  of  cnatoma  and  H.  B.  PetroSi  of 
BelfMt^Mo. 
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A  xo. 

IMPROVEMENT  OF  HABBOB  AT  CAMDEN,  MAINE. 

A  sanrey  was  made  of  Camden  Harbor  in  1872,  with  a  view  to  the 
improyement  of  its  navigation,  which  prior  to  that  time  had  been 
obsxructed  by  the  shoalness  of  the  water  over  nearly  all  its  area,  Hiere 
being  less  than  12  inches  depth  over  the  most  of  it. 

The  first  project  was  for  regulating  the  entrance,  by  dredging,  between 
the  two  principal  steamboat  wharves,  which  were  located  on  opposite 
sides  of  the  entrance;  dredging  a  channel  about  1,500  feet  long,  100 
feet  wide  and  7  feet  deep  at  mean  low  tide,  from  the  entrance  up  to 
the  head  of  the  wharves  on  the  easterly  side  of  the  harbor;  and  a 
channel  1,400  feet  long,  of  the  same  width  and  depth,  extending  up  to 
the  head  of  the  wharves  on  the  westerly  side  of  the  harbor.  The  total 
excavation  required  was  about  90,000  cubic  yards,  and  the  estimated 
cost  $33,000.  The  total  amount  actually  expended  on  the  project  was 
$20,000,  and  with  the  expenditure  of  this  amount  the  project  was  com- 
pleted in  1876. 

In  the  harbor  and  river  act  of  1886,  a  new  survey  of  Camden  Har- 
bor was  ordered.  This  was  made  in  1887,  and  a  project  submitted  for 
fiorther  improvement  of  the  harbor.  The  dredged  channels  which 
bad  been  made  under  prior  appropnations,  though  they  had  not  filled 
up  to  any  appreciable  extent,  were  not  deep  and  wide  enough  to  ac- 
commodate the  increasing  commerce.  The  new  project  comtemplates: 
S)  The  dredging  of  an  area  at  the  entrance  to  the  harbor  and  near  the 
oston  Steamboat  Wharf,  to  a  depth  of  12  feet  at  mean  low  tide;  (2) 
the  dredging  of  an  area  at  the  entrance  so  as  to  afford  more  easy  access 
to  the  harbor,  to  a  depth  of  10  feet  at  mean  low  tide;  (3J  the  dredg- 
ing of  a  channel  along  the  wharf  line  on  the  west  side  or  the  harbor 
as  faff  up  as  Aldens  Wharf  to  a  depth  of  10  feet,  and  from  thence  up 
to  the  Anchor  Factory  and  to  Derow's  shipyard  to  a  depth  of  5  feet 
at  mean  low  water;  f4)  the  dredging  of  a  channel  on  the  east  side 
nearly  up  to  Oilkeys  Wharf  to  a  depth  of  10  feet,  and  from  thence  up 
to  Dailey's  shipyard  to  a  depth  of  5  feet  at  mean  low  tide.  These 
channels  to  be  about  50  feet  wide  at  the  upper  end,  where  the  depth  is 
to  be  5  feety  and  about  100  feet  wide  where  the  depth  is  to  be  10  feet. 

The  removal  of  the  middle  ground,  that  is,  the  space  between  the  two 
channels,  though  desirable,  was  not  regarded  as  an  essential  part  of 
the  project  and  was  not  to  be  undertaken  until  the  other  parts  had  been 
completed.  Subsequently  its  removal  was  included  in  the  project. 
The  estimated  cost  of  the  entire  work  was  f  60,000. 

The  following  appropriations  have  been  made: 

Act  of— 

MarchS,  1S73 $10,000 

June  23, 1874 10,000 

AnguBt  11, 1888 6,000 

September  19, 1890 6,000 

The  expenditure  of  the  first  two  appropriations  resulted  in  giving  a 
good  entrance  to  the  harbor,  and  two  channels,  one  on  each  side  along 
tiie  lines  of  wharves,  not  less  than  6  feet  deep  at  mean  low  tide. 

The  fotal  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  both  projects,  amounted  to  $25,031.17.  As  a  re- 
sult, the  western  channel  had  been  dredged  to  a  depth  of  10  feet  at 
mean  low  tide  throughout  its  entire  length,  including  the  approach. 
The  width  for  a  distance  of  about  1,150  feet  from  the  lower  end  was  75 
feet|  and  from  thence  to  the  upper  harbor  it  was  50  feet. 
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The  expenditures  during  the  last  fiscal  year  were  (5,968.83,  exhaust- 
ing the  fiinds.  The  operations  consisted  in  widening  the  western  chan- 
nel, ^he  work  was  done  by  contract,  which  was  completed  September 
3, 1891,  the  quantity  dredged  being  30,664  cubic  yards,  scow  measure- 
ment. By  this  dredging  the  approach  to  the  western  channel  was 
widened  to  a  width  of  125  feet  and  the  channel  itself  to  a  width  of  100 
feet  throughout  its  entire  length. 

Camden  is  the  coUeotion  district  of  Belfast.  The  nearest  light-house  is  on  Negro 
Island,  at  entrance  to  iiarboi. 

Money  statement. 

July  1, 1891,  balance  nnezpended $5, 968.  S3 

Jane  30, 1892,  amount  azpended  daring  fiscal  year 5,9tf8.8S 

Amoant  appropriated  by  act  approved  Jaly  13,  1892 12, 000. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project 37,000. 00 

{Amount that  oan be  pron tably  expended  in  fiscal  year  endinff  June 90, 1894    37, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  aoU  of  1866  and  1867. 


OOMKKRfiTAL   STATISTIOB. 

ISsosiptt  and  9kipmtnU  dwring  calendar  year  1891 


Tons. 

Bricks 2,000 

Coal 9,000 

Cotton 80 

Farm  produce 1,900 

Grain 6.000 

Hay 200 

Iron 7,000  j  

Lumber 9,000  |  Total 45,575 


TOBB. 

Lime 7,500 

Fish  and  oysters 40 

MisceUaneous 1,075 

Stone 1,000 

Wood 000 

Wool 180 


Number  of  vesfsb  arriving  and  departing  during  calendar  year  1891  {eetimated). 

Sailing  vessels 324 

Steamers 1,180 

Total 1,604 


A  zz. 

mPROVEMENT  OF  HABBOB  AT  BOCEPOBT,  MAINE. 

BockpoTt  Harbor  is  a  small  harbor,  though  of  considerable  cominer- 
cial  importance,  on  the  west  side  of  Penobscot  Bay. 

Before  the  improvement  was  commenced  the  available  depth  along 
the  wharves  in  the  upper  part  of  the  harbor  was  but  4  feet  at  mean  low 
tide.  ♦ 

The  project,  adopted  in  1888,  provided  for  dredging  the  shoal  area  in 
the  upper  harbor  to  a  depth  of  12  feet  at  mean  low  tide,  and  for  remov- 
ing a  small  ledge  at  the  eastern  side  of  the  area  proposed  to  be  dredged, 
to  the  same  depth.    The  estimated  cost  of  the  work  was  $14,0001 

The  mean  range  of  tides  is  9.  8  feet. 
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The  following  appropriations  have  been  made: 

By  act  of  August  11, 1888 $10,000 

By  act  of  September  19, 1890 5,000 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  amounted  to  $10,088.81.  At  the  latter  date  more  than  two-thirds 
of  the  area  included  in  the  project  had  been  dredged  to  the  full  depth 
of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  past  fiscal  year  were  $4,911.19,  exhaust- 
ing the  funds.  Work  was  commenced  under  contract  on  August  4, 
1891,  and  completed  August  18, 18!)1,  by  which  15,000  cubic  yards  of 
material,  scow  measurement,  were  dredged,  and  60  cubic  yards  of  ledge 
removed.    This  completed  the  project. 

Bockport  is  m  the  coUeotion  district  of  Belfast.    The  nearest  light-house  is  on  In- 
dian Ishuid  at  entrance  to  harbor. 

Money  staiemenU 

July  1,1891,  balance  unexpended $4,911.19 

Jane  30^  1892,  amount  expended  daring  fiscal  year • 4^911.19 


A  12. 

IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

The  locatiou  of  Bocklaud  Harbor  is  such  that,  besides  accommoda- 
tiug  its  own  commerce,  it  affords  a  couveuient  refuge  for  large  numbers 
of  coasting  vessels.  When  the  project  for  a  breakwater  was  adopted 
the  harbor  was  open  to  easterly  storms,  the  anchorage  was  unsafe,  and 
the  seas  often  broke  over  the  wharves. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Bockland  Harbor: 

Act  of  June  U,  1880 $20,000 

Act  of  August  2,  1882 40,000 

Act  of  July  6, 1884 40,000 

Act  of  August  5, 1886 - 22,500 

Actof  August  11,  1888 30,000 

Act  of  September  19, 1890 37,500 

190,000 

The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters, one  starting  from  Southwest  Ledge,  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet, 
the  other  stalling  from  Jameson  Point,  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of  each  break- 
.water  was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$650,000. 

In  1890  the  project  was  again  modified*  Instead  of  buUding  the 
second  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  hsrbor  would  secure  protection.    The  estimated  oost  of  the 
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new  project  was  $632,500,  this  being  inclasiv^e  of  the  cost  of  the  part 
already  constructed. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1891,  there  had 
been  expended  on  the  breakwater  the  sum  of  $153,058.51,  and  about 
156,500  tons  of  stone  had  been  placed  in  position.  The  above  expendi- 
tures had  resulted  in  protecting  a  part  of  the  harbor,  giving  a  secure 
harbor  of  refuge  for  many  vessels  that  trade  near  this  port. 

During  the  fiscal  year  ending  June  30, 1892,  there  has  been  expended 
the  sum  of  $16,326.97.  This  expenditure  has  added  to  a  small  extent  to 
the  area  of  protected  harbor.  During  the  year  there  has  been  deposited 
about  23,500  tons  of  stone  in  the  breakwater,  the  price  paid  being  78J 
cents  i)er  ton  of  2,000  pounds,  the  work  being  done  by  contract  by 
William  8.  White,  of  Eockland,  Me.  Up  to  the  close  of  the  year 
there  had  been  deposited  in  the  entire  breakwater  about  180,000  tons 
of  stone. 

Money  statement 

Jnly  1, 1891,  balance  nnezpended $36,941.49 

June  30, 1S92,  amount  expended  daring  fiscal  year ^ 16,326.97 

Jnly  1,  1892,  balance  nnexpended. 20,614.S2 

Jnly  1, 1892,  outstanding  nubilities 1,907.10 

Jnly  1,  1892,  amount  oovered  by  uncompleted  contracts 18, 178. 93 

20,086.03 

July  1,  1892,  balance  available 528.49 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 30, 528. 49 


'  Amount  (estimated)  required  for  completion  of  existing  project 412, 500. 00 

Amount  that  can  be  profitably  cxpendea  in  fiscal  year  on  ihug  J  uno  30, 1894  100, 000. 00 
^  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Becelpta  uid  shipments. 


Bricks,  cement,  and  sand 

Coal 

Fish,  oysters,  and  salt 

Grain  and  flour 

General  merchandise  and  miscellaneous 

loe 

Lamber 

Lime 

Stone 

Wood  and  cooperage 


Tont. 

8,709 
31,205 

2,366 

5,081 
04.318 

5,500 

23, 2'^ 

150,  O^'O 

54.200 

71,950 


411,566 


TonM. 

S.){97 
S.Tri05 

2.5» 

6.147 
67.579 

i.673 

24.:j7« 

160,000 

64.778 

76,237 


438.760 


Number  of  vessels  arriving  in  calendar  year  I89J. 

Steamers  from  400  tons  to  1,200  tons  each 343 

Steamers  from  75  tons  to  200  tons  each 8S6 

Sailing  vessels,  foreign,  avcrnire  about  90  tons  each 664 

Sailing  vessels,  coastwise  trade 2,300 

Sailing  vessels,  for  refuge  only 2;  300 

Total 6.492 

Three  new  steamboat  lines  were  established  during  the  year  from  Roekland  to  lalea- 
boro,  to  Yinalhaven,  and  to  Port  Clyde,  Me. 
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A  13. 

IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

Congress  recognized  the  importance  of  improving  the  Kennebec 
River  as  early  as  1827,  when  an  appropriatioii  was  first  made.  Appro- 
priations Aggregating  913,500  were  made  between  1827  and  1852.  From 
1852  to  1866  no  work  was  done  by  the  General  Government,  but  the 
citizens  of  Augusta  within  this  x>eriod  undertook  to  dredge  out  a 
channel  above  Sheppard's  Point,  and  they  improved  it  in  some  locali- 
ties, but  the  material  was  not  removed  a  sufficient  distance  from  the 
channel,  and  from  that  and  other  causes  it  filled  up  again. 

The  act  of  June  23, 1866,  appropriated  $20,000  for  the  improvement 
of  the  upper  part  of  the  river,  between  Sheppard's  Point  and  Augusta, 
a  length  of  about  3  miles.  The  project  for  this  improvement  consistea 
in  removing  rocks  and  straightening  and  deepening  the  channel,  which 
was  obstructed  by  several  shoals,  to  a  depth  of  8  feet  up  to  Hallowell 
and  7  feet  from  thence  to  Augusta.  The  estimated  cost  wa«  $50,000. 
The  projected  width  of  channel  was  fixed  at  first  at  75  feet. 

In  1868,  after  a  survey  of  the  river  had  been  made  from  Augusta  to 
Gardiner,  the  project  was  amended  so  as  to  include  all  that  part  of  the 
river  from  Gardiner  to  Augusta,  and  the  width  fixed  at  100  feet.  The 
amended  project  was  estimated  to  cost  $80,000,  In  1871  the  project 
was  again  extended  by  act  of  Congress,  which  appropriated  $5,000  for 
improving  the  river  between  Gardiner  and  Eichmond.  This  part  of  the 
river  it  was  proposed  to  improve  so  as  to  give  10  feet  at  low  tide  up  to 
Gardiner.  This  necessitated  tlie  removal  of  a  ledge  near  Nehumkeg 
Island,  of  ledges  and  bowlders  at  other  x>oints,  the  dredging  of  a  chan- 
nel through  the  Upper  Sands  Bar  and  one  near  the  head  of  Swan  Island. 
The  estimated  cost  of  this  additional  project  was  about  $13,000. 

By  July  1,  1872,  all  the  work  contemplated  in  the  various  projects 
for  improving  the  Kennebec  from  Eichmond  up  to  Gardiner  had  been 
completed.  There  were,  however,  several  rocks  in  the  main  channel 
of  the  river  at  Lovejoy  Narrows,  on  the  east  side  of  Swan  Island,  which 
were  a  source  of  danger  to  shipping.  One  of  them,  known  as  *' Half- 
tide  Rock"  had  been  excavated  to  a  depth  of  8  feet  at  low  tide,  but  as 
this  gave  only  about  13  to  14  feet  at  high  tide  it  was  not  sufficient  to 
accommodate  commerce.  In  the  Eeport  of  the  Chief  of  Engineers  for 
1872  the  removal  of  some  of  these  rocks  to  a  depth  of  12  feet  at  mean 
low  tide  was  suggested,  at  an  estimated  cost  of  $13,500.  A  survey  of 
two  of  the  ledges  was  made  in  1872,  when  it  was  found  they  were  larger 
than  was  expected,  so  that  the  estimate  was  increased  to  $30,603.61. 
A  more  accurate  survey  was  made  in  1874,  and  other  small  sunken 
ledges  were  found.  In  that  year  the  adopted  project  consisted  in  re- 
moving Ledges  III,  IV,  V,  and  Dry  Eock,  all  to  a  depth  of  12  feet  at 
mean  low  tide.  Ledge  I  (Half-tide  Eock)  had  been  completed  to  12  feet 
in  November,  1873,  and  Ledge  II  was  omitted  from  the  project,  as  the 
removal  of  Dry  Eock  seemed  to  render  the  removal  of  Ledge  II  unnec- 
essary. 

In  1877  all  the  dangerous  rocks  in  Lovejoy  Narrows  had  been  removed 
to  a  depth  of  12  feet  at  mean  low  tide,  which  completed  all  projected 
improvements  in  the  Kennebec  River. 

No  farther  work  was  done  on  the  river  until  1880,  when  a  survey  was 
made  in  obedience  to  the  requirement  of  the  harbor  and  river  act  of 
June  14, 1880,  of  Eichmond  Harbor,  at  the  head  of  Swan  Island,  with  a 
view  to  its  improvement.  The  project  suggested  for  this  improvement^ 
which  was  adopted  in  1881,  was  to  give  a  navigable  .c\i9Ai\i<^  \iQ\»\«e» 
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than  10  feet  deep  at  mean  low  water  on  the  shoafa  at  the  upper  end  of 
Swan  Island  and  at  Hatchs  Rock,  about  2  miles  below,  and  11  feet  at 
the  lower  end  of  Swan  Island,  about  5  miles  below  the  town  of  Rich- 
mond. 

The  estimated  cost  of  the  project  was  $20,500.  This  project  was 
completed  in  1883.  • 

In  the  harbor  and  river  act  of  1886  a  new  survey  of  the  Keimebeo 
River  was  ordered  at  Bath,  and  from  Augusta  to  the  lower  end  of  Per- 
kins Island.  This  survey  was  made  in  1887,  and  a  new  project  for  the 
imi)rovement  of  the  river  from  Bath  to  Augusta  was  submittM.  The 
project  submitted  consists  in  removing  the  shoals  at  Beef  Rock,  at 
Hatchs  Rock,  and  near  South  Gardiner  by  means  of  wing  dams  and 
training  walls,  and  dredging,  the  removal  of  rocks  at  Bath  and  at  Love- 
joy  Narrows  by  blasting,  and  the  di^edging  of  a  channel  through  the 
shoals  between  Augusta  and  Gardiner,  and  the  removal  of  the  old  piers 
of  the  bridge  at  Hallowell.  The  depths  were  to  be  as  follows:  At  Beef 
Rock  Shoal  12  feet,  at  Hatchs  Rock  9  feet,  at  Lovejoy  Narrows  18 
feet,  at  Upper  Sands  Bar  12  feet,  at  Hallowell  Shoal  10  feet,  and  from 
thence  to  Augusta,  8  feet — all  at  low  tide. 

The  estimated  cost  of  the  entire  project  was  $410,500.  In  1888,  an 
appropriation  of  $75,000  having  been  made  for  the  improvement  of  the 
Kennebec  River,  a  project  J  or  the  expenditure  of  the  appropriation  in 
improving  Hatchs  Rock  and  Beef  Rock  Shoals  was  approved.  Subse- 
quently owing  to  dredging  which  had  to  be  done,  and  which  was  not 
contemplated  in  the  original  project,  the  estimated  cost  of  the  entire 
improvement  was  increased  to  $428,500.  All  of  the  appropriation  made 
by  act  of  September  19, 1890,  was  also  expended  on  Beef  Rock  and  Hatchs 
Rock  Shoals  and  the  removal  of  the  piers  of  the  old  bridge  at  Hallowell. 

The  following  appropriations  have  been  made: 


March  2, 1827 $4,000 

March  19,  1828 3,500 

April  23, 1830 5,000 

Augii8t30,  1852 6,000 

Jiiue23,  1866 20,000 

March2,  1867 30,000 

April  10, 1869 14,850 

July  11,  1870 15,000 

March  3, 1871 15, 000 


June  10, 1872 $8,000 

March  3,  1873 12,Ol)0 

June  23,  1874 12,000 

March  3,  1875 15,000 

March  3,  1881 10.000 

August  11, 1888 75, 000 

September  19, 181)0 50, 000 

Total 295,350 


The  total  expenditures  on  the  river  up  to  June  30,  1891,  were 
$280,381.43.    The  results  accomplished  may  be  stated  thus: 

Before  the  improvements  were  commenced  the  main  channel  between 
the  foot  of  Swan  Island  and  Gardiner  (15  miles)  was  obstructed  by  a 
shoal  at  the  foot  of  Swan  Island  with  only  10  feet  on  it  at  mean  low 
tide,  by  dangerous  ledges  in  Lovejoy  !N^arrows,  by  a  shoal  below  South 
Gardiner  with  only  8  feet  of  water  on  it  at  mean  low  tide,  and  by  a 
ledge  in  the  channel  at  ^Neliumkeg  Island.  This  part  of  the  river  lia^ 
been  improved  by  dredging,  contraction  works,  and  removal  of  ledge, 
80  as  to  give  a  good  channel  12  feet  deep  at  mean  low  tide  as  far  up  as 
Gardiner,  excei)t  over  the  shoal  below  South  Gardiner.  A  channel 
was  dredged  through  this  shoal  to  a  depth  of  10  feet  at  mean  low  tide, 
but  gradual  filling  has  since  reduced  this  depth  to  9  feet. 

The  steamboat  channel  to  the  westward  of  Swan  Island  has  been 
improved  by  dredging  and  contraction  works  so  as  to  give  a  depth  of 
9  feet  at  mean  low  tide.  The  former  depth  over  the  shoals  was  but 
7J  feet. 

The  channel  between  Gardiner  and  Augusta  (6J  miles)  was  obstructed 
by  shoals  with  a  depth  of  water  on  them  of  only  3J  feet  at  low  summer 
tide.    This  depth  was  increased  by  dredging  to  7  feet  between  Giurdi- 
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ner  and  Hallowell,  and  6^  feet  between  Hallowell  and  Augusta.  Grad- 
ual shoaling  has  since  reduced  the  available  channel  depth  to  6  feet 
between  Gardiner  and  Hallowell,  and  to  5  feet  between  Hallowell  and 
Augusta.  Three  old  bridge  piers  were  also  removed  from  the  channel 
of  the  river  at  HaDoweU. 

The  expenditures  during  the  year  ending  June  30, 1892,  have  been 
$8,411.39,  which  were  applied  to  the  payment  of  liabilities  incurred 
during  the  previous  fiscal  year,  and  to  the  redredging  of  the  channel 
at  Beef  Bock,  which  had  filled  up  since  the  last  dredging  was  done. 
This  was  to  have-been  expected,  as  the  jetty  in  its  unfinished  condition 
could  hardly  be  expected  to  keep  the  channel  open.  There  have  been 
about  30,000  cubic  yards  of  sand  taken  from  this  channel  during  the 
fiscal  year.  The  work  was  done  by  contract,  at  a  cost  of  17J  cente  i>er 
cubic  yard. 

The  improvement  is  in  the  collection  district  of  Bath,  of  which  Bath  is  the  port  of 
entry.  Fort  Popham  and  the  light-house  on  Pond  Island  are  near  the  mouth  of  the 
river. 

Money  statement. 

July  1, 1891,  balance  unexpended $14, 968. 57 

JuueSO,  1892, aiQount  expended  during  fiscal  year 8,411.39 

July  1,1892,  balance  unexpended 6,557.18 

July  1, 1892, outstanding  liabilities ;P314.89 

July  1, 1892,  amounted  covered  by  uncompleted  contracts 3, 351. 07 

3,665.96 

July  1, 1892,  balance  available 2,891.22 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 102, 891. 22 

(Amount  (estimated)  required  for  completion  of  existing  project 203, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1894.. 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ho. 


1 
2 
8 


Ahstrtust  of  proposals  for  dredging  in  Kennebec  River,  Maine j  April  IS,  189S, 


Name  and  address  of  bidder. 


Moore  A,  Wright,  Portland,  Me * 

Hamilton  Sc  Sa w^-er.  Cumberland  Conn  ty.  Me 

National  Dredging  Co.,  Wilmington,  Dei 


Price,  per 

cubic  yard, 

measured 

in  soow 

(30,000  cubio 

yards). 


Amount. 


$0.17i 


$5,290 
7.500 
.21  I  6,300 


.20 


Contract  made  with  Moore  &  Wright,  April  19,  1892. 


Ah9fraci  of  contracts  for  improving  Kennebec  River,  Maine,  in  force  during  the  fiscal  year 

ending  June  30,  1892. 


Vo. 

Name  and  address  oi  contractor. 

Date  of  con- 
tract. 

Subject  of  contract. 

Price. 

•i 

Samnel  S.  Jordan.  Bath,  Me 

F.  W.  Carlton,  Woolwich,  Me 

Moore  A  W  right,  Portland,  Me . . 

Jdoc.  17,1890 
Apr.  19,1892 

Remoral  of  old  bridge  piers 

Dredging  Beef  Bock  Shoal 

$2,428 

17|c«nta  per 
cubic  yiod, 
in  soow. 

\       » 

*  Con  tract  completed. 
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GOMMEBCIA.L  STATISTICS. 


Reoeipte  and  shipments. 


Bricks 
Goal. 


T<ni9. 


Cement 

Gnun ! 

Greneral  merchandise } 

Granite 

Hay .1  8,500 

Ice i    1,000,000 

Iron I 

Lime 

Lumher 201, 8M 

Salt 

Wood 


Total. 


1, 210,  :j94 


1S9L 


Ton$, 

1,903 

123,356 

335 

150 

22,400 

12,000 

13,255 

846,165 

KW 

245 

186,523 

2,213 

1.100 

1. 210. 474 


Number  of  vesseU  arriving  and  departing  during  the  oalendur  year  1891. 

Steamers  of  about  1, 600  tons  each 384 

Steamers 730 

Steamers 480 

Sailing  vessels,  arwage  400  tons  each 7. 890 

Total 9.  4i%4 

Steam  tugs  plvine  in  the  river 17 

Yeaaels  built  anring  1891  (average  822  tons  each) 38 


A  14. 
IMPROVEMENT  OF  HARRASEEKET  RIVER,  MAINE. 

The  act  approved  March  3,  1881,  provided  that  a  survey  be  made  of 
this  river.  The  survey  was  made  in  July  of  that  year,  and  a  report 
was  submitted  in  December  by  the  engineer  of  the  district. 

The  river  empties  into  Casco  Bay  at  Stocksbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stocksbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstructions  to  navigation.  From  Westons  Point  up  to  Freeport 
Landing,  a  distance  of  4,600  feet,  the  depth  diminishes  so  that  for  the 
greater  part  of  the  distance  the  bottom  of  the  river  is  3J  feet  out  of 
water  at  mean  low  tide.  The  rise  and  fall  of  tides  here  is  9  feet.  The 
project  recommended  in  1881  was  the  dredging  of  a  channel  not  less 
than  60  feet  wide  and  3  feet  deep  at  mean  low  tide  up  to  Freeport,  and 
a  turning  basin  180  feet  wide  at  the  head  of  the  channel.  The  esti- 
mated cost  of  the  improvement  recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  harbor  and  river  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4, 1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide. 

The  estimated  cost  of  the  project  was  $36,000. 

The  following  appropriation  has  been  made:  September  19,  1890, 
$10,000. 

Ko  work  had  been  done  up  to  the  close  of  the  fiscal  year  ending 
June  30^  1891,  as  it  was  not  deemed  expedient  to  expend  any  money  od 
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it  until  sufficient  funds  had  been  appropriated  to  accomplish  some 
good  results,  which  could  not  be  done  with  the  amount  of  the  first 
appropriation  alone. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1892,  and  no  work  was  done. 

The  river  is  in  the  ooUection  distriet  of  Portland  and  Falmonth.    The  nearest 
Ught-honse  is  on  Halfway  Rock. 

Money  statement 

Jnly  1, 1891,  balance  unexpended $10,000.00 

Jnlyl,  1892,  balance  unexpended 10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 16,000.00 

■  

Amount  available  for  fiscal  year  ending  June  30, 1893 26, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
Snbmitted  in  compuance  with  requirements  of  sections  2  of  river  and 
and  harbor  acts  of  1866  and  1867. 


A  15. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  commercial  importance  of  Portland  was  recognized  in  the  early 
days  when  Congress  began  a  system  of  internal  improvements  for  the 
country.  The  first  appropriations  were  made  for  the  construction  of  a 
breakwater  on  Stamford  Ledge  in  Portland  Harbor,  according  to  the 
plan  of  John  Anderson,  of  the  Corps  of  Engineers,  in  1836.  Subse- 
quent appropriations  ran  the  aggregate  up  to  about  $166,000.  The 
breakwater  was  completed  in  1875,  according  to  the  plans  or  Col.  B.  S. 
Alexander,  which  plans  had  been  submitted  to  and  approved  by  a 
Board  of  Engineers,  consisting  of  Col.  H.  Bache,  Lieut.  Col.  George 
Thom,  and  Maj.  T.  L.  Casey,  in  1867. 

The  first  regular  appropriation  for  deepening  the  waters  of  the  har- 
bor was  made  in  1870,  though  by  joint  resolution  of  Congress,  approved 
June  5,  1868,  the  Chief  of  Engineers  was  authorized  to  expend  so 
much  of  the  unexpended  balance  of  the  appropriation  of  1866  for  the 
breakwater  as  he  might  deem  proper  in  excavating  the  middle  ground 
near  said  breakwater  and  in  otherwise  protecting  and  improving  the 
channel,  so  that  the  appropriation  of  1866  for  the  breakwater  and  sub- 
sequent appropriations  for  improving  Portland  Harbor  were  expended 
partly  on  the  breakwater  and  partly  in  dredging. 

The  first  regular  project  for  dredging  the  harbor  was  submitted  by 
Col.  George  Thom,  June  30,  1868,  in  wliich  he  recommended  the  exca- 
vation of  a  channel  300  feet  wide  through  the  southern  slope  of  the 
middle  ground  to  a  depth  of  20  feet  at  mean  low  tide  and  tlie  removal 
of  the  bar  oft'  Grand  Trunk  Wharves  to  the  same  depth.  The  project 
was  approved.    The  estimated  cost  was  $28,600. 

The  estimated  cost  of  completing  the  breakwater  at  the  time  this 
report  was  made  was  $59,984,  and  as  $92,000  of  the  appropriation  of 
1866  was  at  that  time  available,  no  additional  funds  were  needed  over 
what  had  already  been  appropriated. 

In  1869  an  extension  of  the  breakwater  190  feet  was  added  to  the 
project,  and  subsequently  a  further  extension  of  200  feet  was  ordered. 
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lu  1870  the  project  for  the  channel  improvement  wa»  amended  so  as 
to  provide  for  a  channel  400  feet  wide,  instead  of  300,  and  in  1871  it  was 
still  further  added  to  by  making  it  500  feet  wide,  the  extra  cost  of  these 
additions  to  the  project  being  $65,000. 

The  act  of  Congress  of  June  10, 1872,  made  an  appropriation  of  $45,000 
for  Portland  Harbor  and  Back  Bay.  The  approved  project  for  this  lat- 
ter improvement  was  estimated  to  cost  $15,000.  The  improvement 
contemplated  was  the  enlargement,  by  dredging,  of  the  channel  lead- 
ing from  Tukeys  Bridge  southwardly  to  the  stone  wharves. 

In  December,  1872,  there  was  added  to  the  project  a  plan  to  dredge 
the  inner  harbor  to  a  depth  of  16  feet  up  to  the  harbor  commissioner's 
lines,  beyond  which  several  wharves  extended.  The  estimated  cost  of 
this  additional  improvement  was  $110,000,  but  it  was  not  designeil  to 
expend  it  until  the  outer  endsT  of  the  projecting  wharves  had  been 
removed.  By  1876  all  the  work  projected  for  the  improvement  of  the 
harbor  had  been  completed  except  the  dredging  in  the  inner  harbor 
in  front  of  the  harbor  commissioner's  lines,  above  Merrills  Wharf. 

The  total  expenditures  up  to  1876  had  been  $306,908.07,  which  ex- 
penditures had  been  of  great  benefit  to  the  commerce  of  the  city. 

No  appropriation  was  made  between  1875  and  1881. 

A  resurvey  of  the  harbor  was  made  in  1880,  which  showed  that  the 
dredged  channels  up  to  that  time  had  not  deteriorated. 

A  new  appropriation  was  made  in  1881,  and  with  a  view  to  the  further 
improvement  of  the  harbor  a  project  and  estimat-e  for  the  removal  of 
the  entire  area  of  the  shoal  known  as  the  middle  ground  to  a  depth  of 
21  feet,  at  an  estimated  cost  of  $160,000,  was  adopted.  The  work  on 
this  latter  project  was  continued  until  1885,  when  it  was  completed. 
The  total  expenditru'cs  on  the  entire  harbor  up  to  June  30,  1885,  were 
$427,929.21.  In  1886  the  Board  of  Trade  and  other  parties  interested 
asked  for  still  further  improvement  of  the  harbor  to  a  depth  of  29  feet 
at  mean  low  tide.  A  project  for  this  improvement,  at  an  estimated 
cost  of  $135,000,  was  approved  in  1886.  In  1890  the  project  was  ex- 
tended to  include  some  dredging  in  the  upper  harbor  to  16  feet,  at  an 
estimated  cost  of  $5,000.  Work  on  the  amended  project  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

July  4,  1836,  for  breakwater $10,000.00 

March  3,  1837,  for  breakwater 25,000.00 

July?,  1838,  for  breakwater 26,366.00 

June  23,  1866,  for  extendiug  breakwater,  but  unexpended  balance  made 
available  for  excavating  middle  ground  by  joint  resolution  of  June  5, 

1868 1(^.111.05 

Julv  11,  1870,  for  improving  harbor 10,000.00 

March  3,  1871,  for  improving  harbor 40,000.00 

June  10,  1872,  for  improving  Portland  Harbor  and  Back  Bay 45,  000. 00 

March  3,  1873,  for  improving  harbor 50,  000. 00 

June  23,  1874,  for  improving  harbor 20,000.00 

March  3,  1875,  for  improving  harbor 20,000.00 

March3,  1881,  for  improving  harbor 20,000.00 

August  2,  1882,  for  improving  harbor 35,000.00 

July  5,  1884.  for  improving  harbor 30,000.00 

August  5,  1886,  for  improving  harbor 30, 000. 00 

August  11,  1888,  for  improving  harbor 40,000.00 

September  19,  1890,  for  improving  harbor 40,000.00 

546, 477. 05 

The  total  expenditures  up  to  June  30,  1891,  were  $505,360.40. 
Before  the  improvement  of  the  harbor  was  begun  the  greatest  depth 
at  mean  low  tide  across  the  bar  between  the  middle  ground  and  Stam- 
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ford  Ledge  was  16  feet,  while  the  depth  on  the  middle  ground  itself  was 
only  from  8  to  10  feet  at  mean  low  tide.  The  depth  in  the  inner  harbor 
along  tne  front  of  the  wharves  was  in  places  no  more  than  4  feet.  The 
expenditures  have  resulted  in  removing  the  entire  area  of  4he  middle 
ground  up  to  the  harbor  commissioner's  line,  giving  a  wide  and  com- 
modi<ms  entrance  29  feet  deep  at  mean  low  tide,  also  in  giving  a  depth 
of  16  feet  at  mean  low^  tide  within  the  inner  harbor  along  the  wharves 
and  up  to  the  hiarbor  commissioner's  lines  and  a  breakwater  to  protect 
the  anchorage. 

The  expenditures  in  the  fiscal  year  ending  June  30,  1892,  have  been 
$4,302.44.  This  expenditure  has  been  in  continuation  of  the  29  foot 
project,  and  when  the  existing  contract  is  completed  it  will  give  a  chan- 
nel entrance  500  feet  wide  and  29  feet  deep,  which  will  complete  that 
part  of  the  project.  There  only  remains  a  small  amount  of  dredging  in 
the  upper  harbor  to  complete  the  entire  project. 

The  total  amount  of  dredging  done  in  the  harbor  up  to  the  end  of  the 
fiscal  year  ending  June  30, 1892,  has  been  about  1,382,215  cubic  yards, 
exclusive  of  what  has  been  done  under  the  existing  contract.  The  total 
amount  of  stone  built  in  the  breakwater  is  about  45,000  tons. 

The  harbor  is  defended  by  Forts  Preble,  Gorges,  Scamme],  and  a  battery  at  Port- 
land Head.  There  is  a  light-hoase  on  the  breakwater  and  one  at  Portland  Head,  3 
miles  distant  from  the  city.  The  harbor  is  in  the  collection  district  of  Portland  and 
Falmouth,  of  which  Portland  is  the  port  of  entry. 

Money  statement. 

July  1, 1891,  balance  unexpended $41, 116. 65 

Jane  30,  1892.  amotmt  expended  during  liscal  year 4, 302. 44 

July  1, 1892,  balance  unexpended 36,814.21 

July  1,  1892,  outstanding  liabilities $763. 09 

JulV  1,  1892,  amount  covered  by  uncompleted  contrattts 33, 856. 74 

34,619.83 

July  1,  1892,  balance  available 2,194.38 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 32, 194. 38 


COMMERCIAL  STATISTICS. 


Hoceipts  and  shipmento. 


Apples 

BacoD,  porlc.  etc 

Bricks 

Coal 

Cattle  (on  the  houf ) 

Cement  and  lime 

Cotton 

Cooperage  

Fiah 

Floor  and  general  nterchHiuliMe 

Flour  and  grain 

Hay 

lee 


Iron,  pipe,  etc 

LnnilM*r 

MiAcellancwns 

Hola»8e8  and  aajirara. 
Oil ..... 

K*g» 

Salt 

Stone 

Band  and  clay 


Total. 


1890. 


Tont. 

7,400 
7,227 


450,000 


12.150 


100,530 


30.  000 

2.100 

190,  810 

209,569 

51, 638 


3.706 
13,586 


1891. 


Tons. 

107, 601 

810 

4,875 

800,000 

8,185 

14,915 

2,874 

2,845 

18,052 

482,026 

29,2113 

733 

6,154 

2,773 

89,162 

20,000 


20,862 


864 

635 

16,068 


1,078,716         1,368,237 
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Number  of  arrivals  in  calendar  year  1891. 

Steamers,  coast  trade,  from  1,100  tons  to  1,500  tons  each *810 

Steamers,  foreign  trade,  from  3,000  tons  to  6,000  tons,  each 32 

Sailing  vessels,  coastwise  trade 998 

Sailing  vessels,  for  refuge  only 5,573 

Total 7,413 

Vessels  entered  at  the  custom-house 628 

Vessels  cleared  at  the  custom-house 568 


A  i6. 
IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE.  PORTLAND,  MAINE. 

The  first  work  done  in  Back  Gove  was  ordered  in  the  river  and  harbor 
act  of  1872.  The  project  was  for  dredging  a  channel  in  "  Back  Bay'' 
100  feet  wide  and  8  feet  deep  at  mean  low  water,  from  Tukeys  Bridge 
to  the  "  Stone-shed  Wharves."  The  estimated  cost  was  $10,000.  The 
work  was  completed  in  January,  1874. 

The  act  of  August  5, 1886,  appropriated  $26,250  for  continuing  the 
improvement  of  Back  Oove.  A  survey  was  made  in  1886,  and  a  project 
adopted  having  in  view  the  straightening  and  deepening  of  the  channel 
to  a  depth  of  12  feet  at  mean  low  tide  and  to  a  width  of  300  feet,  follow- 
ing the  harbor  commissioner's  lines  along  that  part  of  the  cove  which 
borders  the  city,  a  distance  of  about  5,600  feet,  with  a  turning  basin  at 
the  upper  end.  The  estimated  cost  of  this  project  was  $181,000,  which, 
in  1888,  was  revised  in  consequence  of  a  trifling  modification  in  the  loca- 
tion, and  put  at  $180,000.    This  project  is  now  in  process  of  execution. 

The  following  appropriations  have  been  made : 

Act  of  June  10,  1872.  for  improvement  of  Portland  Harboi-  and  Back  Bav $45, 000 

Act  of  August  5,  1886 26,250 

Act  of  August  11, 1888 25.000 

Act  of  September  19, 1890 25, 000 

When  work  under  the  existing  project  was  commenced  the  channel 
had  a  depth  at  low  tide  of  about  8  to  10  feet  for  about  one-half  its  length ; 
in  portions  of  the  remaining  length  the  depth  at  low  tide  did  not  exceed 
1  foot. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
under  the  existing  project,  amounted  to  $51,634.31.  At  the  latter  date 
the  channel  had  been  extended  for  a  distance  of  4,050  feet,  12  feet  deep 
at  low  tide,  and  90  feet  wide,  and  a  turning  basin,  400  feet  wide,  exca- 
vated. 

The  expenditures  during  the  past  fiscal  year  were  $57.30.  No  work 
was  in  progress,  but  during  the  present  season  dredging  will  be  com- 
menced under  a  contract  made  in  1891  with  the  National  Dredging 
Company. 

Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  same  collection  dis- 
trict ;  is  defended  b}'  the  same  forts,  and  the  same  light-houses  are  near  it  as  are  given 
for  Portland  Harbor. 

*  This  docs  not  include  a  number  of  steamers  which  ply  from  Portland  to  points  in 
Gasco  Bay,  3  to  12  miles  distant. 
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Money  statement. 

July  1|  1891,  balance  unexpended $24,615.69 

June  30, 1892,  amount  expended  during  fiscal  year 57. 30 

July  1, 1892,  balance  unexpended 24,558.39 

July  1, 1892,  amount  covered  by  uncompleted  contracts 22, 500. 00 

July  1, 1892,  balance  available 2,058.39 

Amount  appropriated  by  act  approved  July  13,  1892 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 22,058.39 

(Amount  restimated)  required  for  completion  of  existing  project 83, 750. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1894  50, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


ReceiptH  and  shipmenta. 


Corf a. 

Clay  and  »and 
Graoite 


Total 


1890. 


Tom. 
9,552 
12,629 


22,081 


189L 


Tont, 
11,586 
15,868 
636 


28,069 


Number  of  vessels  arrived  in  calendar  year  1891. 

Bailing  vessels  from  500  tons  to  1,000  tons  each 13 

Sailing  vessels  from  250  tons  to  500  tons  each 42 

Sailing  vessels  from  35  tons  to  150  tons  each 121 

Total 176 


A  17. 
IMPROVEMKNT  OF  SAGO  RIYER.  MAINE. 

The  first  appropriation  made  for  the  improvement  of  the  Saco  River 
was  ill  1827,  when  $7,000  was  appropriated  for  the  erection  of  piers, 
placing  beacons  and  buoys,  and  removing  obstructions  at  and  near  the 
entrance  to  the  harbor.  With  the  expenditure  of  these  funds  it  appears 
that  twelve  piers  were  constructed  within  the  river,  the  object  of  which 
was  to  keep  vessels  from  drifting  on  to  the  rocks  and  ledges,  and  two 
outside  piers  which  were  evidently  intended  for  breakwaters.  ^NTo  fur- 
ther appropriations  were  made  until  1866,  when  an  appropriation  of 
$40,000  was  made  for  continuing  the  repairs  of  piers  in  the  Saco  River. 

In  1866  a  plan  was  proposed  by  Mr.  George  Davidson,  of  the  Coast 
Survey,  for  the  construction  of  two  stone  piers  conducting  the  river  to  . 
the  sea  in  a  northeasterly  direction,  at  an  estimated  cost  of  $40,000. 
In  the  same  year  Maj.  B.  S.  Alexander,  of  the  Corps  of  Engineers,  sub- 
mitted a  plan  for  the  construction  of  a  breakwater  between  the  two 
outside  piers,  2,916  feet  in  length,  12  feet  above  low  tide,  the  outer  face 
to  be  of  cut  granite  and  the  inner  of  rubble  stone,  the  estimated  cost 
of  which  was  $192,500.  The  project  of  Maj.  Alexander  was  modified  at 
the  suggestion  of  Col.  George  Thom,  Corps  of  Engineers,  by  adding  to 
it  the  repairing  and  rebuilding  of  the  inside  piers,  the  total  cost  of  the 
entire  project  being  estimated  at  $211,701.  The  latter  project  was  ap- 
proved March  28, 1867,  with  the  condition  that  the  position  of  the  break- 
water should  first  be  determined  by  a  Board  of  Engineers.  Such  a 
Board,  consisting  of  Maj.  Casey,  Lieut.  Col.  Thom,  and  Col.  H.  Bache, 
approved  the  location  proposed  by  Maj.  Alexander,  Corps  of  Engineers. 
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The  estimated  cost  was  subsequently  increased  to  $270,000,  and  in  1868 
to  $320,000. 

The  project  in  1868  was  the  construction  of  the  breakwater  at  the 
mouth  of  the  river,  the  removal  of  sunken  rocks,  and  the  rebuilding  of 
some  of  the  most  important  piers  in  the  river.  The  coping  or  paving 
of  tiie  outer  slope  of  the  breakwater  was  afterwards  dispensed  with,  and 
some  of  the  other  work  was  apparently  done  at  a  lower  cost  than  the 
estimates,  so  that  the  entire  project  was  completed  in  1873  at  a  total 
cost  of  $169,275. 

Nothing  more  was  done  from  1873  to  1882.  In  the  latter  year  a  re- 
survey  of  the  breakwater  was  ordered  by  act  of  Congress.  This  survey 
was  made  in  1883  under  direction  of  Col.  Blunt,  Corps  of  Engineers, 
and  an  estimate  submitted  for  extending  the  breakwat-er  out  to  Shan>8 
Ledge,  raising  and  repairing  the  one  in  existence,  constructing  another 
of  less  height  on  the  south  side  of  the  entrance,  and  for  dredging.  The 
total  estimated  cost  of  the  improvement  was  $356,000.  The  resuivey 
showed  that  the  breakwater  did  not  prevent  the  accumulation  of  sand 
on  the  south  side  of  it,  so  that  the  bar  had  again  become  an  obstruction. 

In  1884  an  appropriation  of  $16,000  was  made  for  improvii^  break- 
water at  mouth  of  Saco  Eiver  and  repairs  to  same.  This  was  a  single 
item  in  the  foregoing  estimate,  and  the  improvements  and  repairs  sug- 
gested were  estimated  to  cost  $70,000,  so  that  the  project  for  improve- 
ment at  the  mouth  of  the  river  became  repairing  and  raising  the  exist- 
ing breakwater  to  a  height  of  15  feet  above  mean  low  tide,  and  a  width 
of  12  feet  on  top. 

The  same  act  of  Congress  that  made  an  appropriation  for  the  break- 
water ordered  a  preliminary  exanunation  and  survey  of  Saco  River.  A 
report  of  this  survey  was  submitted  October  16, 1885,  and  a  project  for 
improving  the  navigation  of  the  river  proper  from  its  mouth  to  the 
towns  of  Saco  and  Biddeford  was  suggested,  at  an  estimated  cost  of 
$50,000.  This  amount  was  expected  to  give  a  continuous  channel  of  6 
feet  at  mean  low  tide  to  the  head  of  navigation  from  inside  the  bar. 

In  1886  two  appropriations  were  made,  one  for  the  river  proper  and 
the  other  for  the  repair  and  completion  of  the  breakwater.  The  same 
was  done  in  1888.  In  1889  the  engineer  recommended  that  the  two  proj- 
ects be  combined  in  one.  The  revised  estimate  of  the  cost  of  the  two 
was  then  put  at  $185,000 — $30,000  to  complete  the  breakwater,  and 
$155,000  to  give  6  feet  at  mean  low  tide  from  the  sea  to  Biddeford  and 
Saco  at  the  heiid  of  navigation.  This  estimate  included  the  construc- 
tion of  a  jetty  on  the  south  side  of  the  mouth  of  the  river.  The  appro- 
priation made  in  1890  is  understood  to  be  for  continuing  work  on  the 
combined  project. 

The  following  appropriations  have  been  made: 

March  2, 1827  (For  piers,  buoys,  aud  removing  obstructions  at  aud  near  en- 
trance)-   $7,000 

June  23, 1866  (for  repairing  piers) 40, 000 

March  2, 1867  (for  improvin «r  river) 40.  OOO 

July  25, 1868  (for  improving  river) 20,000 

April  10. 1869  (for  improving  river) 22, 275 

July  11,1870  (for  improving  river) 10,000 

March  3, 1871  (for  improving  river) 15^  000 

June  10, 1872  (for  improving  river) 15, 000 

July5,1884  (for  breakwater) 15,000 

Augusts,  1886  (for  breakwater) 12,500 

August  5, 1886  (for  improving  river) 12,500 

August  11,  1888  (for  breakwater) 12,500 

August  11, 1888  (for  improving  river) 10,000 

September  19, 1890  (for  improving  river  including  breakwater  and  jettj)  ..  65, 000 

296.775 
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The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1891,  have  been  $236,104.72. 

The  river  before  the  improvement  was  begun  was  obstructed  at  its 
mouth  by  a  bar  on  which  there  was  only  about  2  feet  of  water  at  low 
tide,  though  much  of  the  river  was  deeper,  and  by  ledges  and  bowld- 
ers. The  swift  currents  also  tended  to  sweep  vessels  on  the  rocks  and 
ledges. 

The  expenditures  up  to  June  30, 1891,  have  resulted  in  removing  the 
dangerous  ledges,  constructing  piers  against  which  vessels  could 
touch  without  danger  of  damage,  'the  construction  of  a  substantial 
breakwater  on  the  north  side  of  the  entrance,  and  the  partial  construc- 
tion of  a  jetty  to  contract  the  channelway  on  the  south  side.  The 
breakwater  on  the  north  side  has  made  navigation  at  the  entrance 
easier,  but  the  deepening  of  the  water,  which  it  was  expected  its  con- 
struction would  cause,  has  not  yet  been  accomplished. 

The  expenditures  during  the  fiscal  year  encUng  June  30, 1892,  have 
been  $20,832.50.  The  work  in  progress  during  the  last  fiscal  year  has 
been  the  construction  of  the  south  jetty  under  contract.  About  35,000 
tons  of  stone  have  been  placed  in  the  jetty,  8,626  tons  of  which  were 
deposited  during  the  fiscal  year  1891.  The  work  has  been  practically 
completed  for  a  length  of  about  3,000  feet  from  the  si  e,  which  is 
nearly  all  that  is  covered  by  the  existing  contract.  A  deepening  of  the 
channel  has  been  secured  as  far  as  the  jetty  has  been  built,  but  it  is 
not  long  enough,  and  proposals  have  been  invited  for  extending  it 
about  1,000  feet  farther,  out  to  deep  water,  and  for  doing  a  small  amount 
of  dredging  to  assist  the  action  of  the  currents  and  to  afford  immediate 
relief  to  commerce. 

Saco  River  is  in  the  collection  district  of  Baco,  Me.^  of  which  Saco  is  the  port  of 
entry.    The  nearest  light-honse  is  Wood  Island. 

Money  statement. 

Jnly  1,  1891,  balance  nnexpended $60,670.28 

Jniie  ^f  I9&2y  amount  expended  dnring  fiscal  year 20, 832. 60 

Jnly  1,  1892,  balance  unexpended 39,837.78 

July  1,  1892,  outstanding  liabilities $2,609.48    ' 

July  1,  1892,  amount  covered  by  uncompleted  contracts 14, 544. 60 

17,154.08 

July  1,  1892,  balance  available 22,683.70 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 47, 683. 70 

(Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 
Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  J  ime  30, 1894    72, 500. 09 
Submitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 
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Commercial  9iaH9Hc$. 


Receipts  and  shipments. 


Bricks 

Coal 

Cement  and  lime. . 

Iron 

Lumber 

Molding  sand 

Powder  and  ashee 

Roofing  gravel 

Ice 

Granite 


Total 


1890. 


Ton9. 

«,im 

33,015 

938 

1,384 

738 

585 


1,212 
75 


44.087 


1»L 


Tons. 

&000 

40.724 

485 

1.6B4 

80 

4M 

99 

230 


49,  m 


Number  of  vessels  arrimng  in  calendar  year  1891, 


Bailing  Tessels  drawing  10  feet  or  more  .. 
Bailing  vessels  drawing  less  than  10  feet. 


130 
66 


Total 196 


A  i8. 


IMPROVEMEOT  OF  KENNEBUNK  RIVER,  MAINE. 

The  KennebuDk  Biver  is  a  small  stream  that  empties  into  the  Atlan 
tic  about  30  miles  south  of  Portland.  Formerly  the  shipbuilding  in- 
dustry on  this  river  was  very  great,  though  the  river  itself  was  small 
Of  late  years  this  industry  has  fallen  off  to  almost  nothing. 

The  first  appropriation  for  the  improvement  of  the  river  by  the  Na- 
tional Government  was  made  in  1829.  This  was  for  repairing  the  pier 
on  the  east  side  of  the  channel  at  the  entrance  to  the  river,  which  had 
been  constructed  by  private  enterprise  many  years  before.  Appro- 
priations were  made  between  1829  and  1852  for  piers  at  the  mouth  of 
the  river.  These  were  designed  to  improve  the  course  and  depth  of  the 
channel  entrance,  and  a  wharf  built  a  short  distance  upstream  was  for 
the  security  of  vessels  when  they  were  detained  by  the  tide  and  storms. 

With  the  appropriations  made  in  1870  and  1871  the  piers  were  ex- 
tended and  repaired  and  the  wharf  was  also  repaired.  This  work  was 
completed  in  1872. 

In  1876  a  project  was  adopted,  the  object  being  to  afford  a  channel 
of  navigable  width  from  the  mouth  of  the  river  up  to  Kennebunkport, 
a  distance  of  about  1 J  miles,  and  of  a  depth  of  not  less  than  4  feet  at 
mean  low  tide,  or  13  feet  at  high  tide.  This  work  was  accomplished  by 
dredging  at  the  Wading  Place  and  at  Mitchells  Point,  and  removing 
sunken  ledges  below  Wards  Wharf  and  others  near  the  mouth  of  Gooch 
Creek  so  as  to  give  a  depth  of  4  feet  at  mean  low  tide.  The  project  was 
completed  in  1882,  but  the  dredged  channels  subsequently  filled  up 
again. 

The  river  and  harbor  act  of  1888  directed  a  survey  of  the  Kennebunk 
River,  which  was  made  in  1889,  and  a  new  project  submitted,  the  esti- 
mated cost  of  which  was  $20,000.  The  object  of  the  work  proposed 
was  the  repair  of  the  jetties  or  piers  at  the  mouth  of  the  river,  the 
repair  of  the  wharf  above,  at  which  vessels  tied  up  when  detained  by 
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tides  and  storms,  and  the  contraction  of  the  stream  at  Wading  Place, 
by  a  small  stone  jetty.    The  project  was  approved  December  19, 1890, 
and  its  execution  was  commenced  in  1891. 
The  following  appropriations  have  been  made: 


March  2, 1829 $6,000 

March  2, 1831 1,175 

February  24, 1832 1,700 

Jime28,  1834 10,300 

July  2,  1836 7,500 

March  3, 1837 3,000 

July  7,  1838 8,000 

August  30. 1852 7,500 

July  11,  1870 5,000 


March  8,  1871 $5,000 

August  14,  1876 5,000 

March  3,  1879 2,000 

June  14,  1880 2,000 

March  3, 1881 2,000 

September  19,  1890 20,000 

Total 85,175 


The  expenditures  up  to  June  30,  1891,  have  been  $65,759.27.  These 
expenditures  have  accomplished  the  construction  of  two  piers  or  jetties 
at  the  mouth  of  the  river  and  kept  them  in  repair  for  many  years,  the 
construction  and  repair  of  the  wharf,  and  some  dredging,  which  was 
done  years  ago. 

The  expenditures  during  the  year  ending  June  30, 1892,  have  been 
914,152.44.  These  have  been  applied  to  the  more  permanent  repair  of 
the  wharf,  most  of  which  has  been  done;  to  the  partial  protection  of 
the  base  of  the  east  jetty;  and  to  the  construction  of  the  jetty  or  dike 
at  Wading  Place, 

Proposals  were  invited  for  the  completion  of  the  work  called  for  in 
the  approved  project,  but  only  one  bid  was  received  at  the  time  ap- 
pointed for  the  opening,  and  it  was  not  accepted,  as  the  prices  were 
regarded  as  too  high.    Proposals  will  be  again  invited. 

There  is  but  little  commerce  on  the  river  and  none  is  expected  to  be 
developed  by  the  improvements.  The  place  is  visited  chiefly  by  small 
sailing  vessels  and  pleasure  craft. 

The  river  is  in  the  collection  district  of  Kennebunk,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  on  Goat  Island  near  Cape  Porpoise. 

Money  statement. 

July  1,  1891,  balance  unexpended $19, 332. 24 

June  30,  18SK2,  amount  expended  during  fiscal  year 14, 152. 44 

July  1,  1892,  balance  unexpended 5,179.80 

July  1,  1892,  outstanding  liabilities 235.00 

July  1,1892,  balance  available 4,944.80 


Abttraci  ofproposaU  for  stone  work  at  Kennebunk  Biter,  Maine^  May  2Sy  1892, 


Ho. 


Bidden. 


Dimension  stone 

for  wharf  (420 

tons). 


Price. 


G«oree  WiUett  Andrews, 
Bi&eford,  Me 


Amount. 


f2.75  $1,155.00 


Stone  for  back-  |    Stone  for  Jetty 
ing  (200  tons),    i       (7U0  tons). 


Price.    Amount.   Price.    Amount. 


$2.25 


1450.00 


$1.65 


$1,155.00 


Fender  timbers 

(5). 


Price. 


$25.00 


Amount. 


$125.00 


*  l^)ected,  prices  being  too  high. 
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COMMERCIAL  STATISTICS. 


Beceipts  and  shipmenta. 

1890. 

1891. 

Coiil 

Tons. 
2.166 
1,8U 

Tom. 
Z  685 

Liuniber. 

l.tJOO 

■ 

Total 

8.980 

4.0K 

Number  of  vessels  arriving  in  calendar  year  1891, 
Sailing  vessels  drawing  fiom  10  feet  to  12^  feet 30 


A  19. 
IMPROVEMENT  OF  HARBOR  AT  YORK,  MAINE. 

York  Harbor  is  located  at  the  mouth  of  York  River,  a  small  stream 
that  empties  into  the  Atlantic  Ocean  about  10  miles  east  of  Ports- 
mouth, N.  H. 

A  survey  was  made  in  1884  and  a  report  thereon  submitted  in  Feb- 
ruary, 1885,  in  which  a  project  of  improvement  was  suggested.  This 
project  had  for  its  object  (1)  the  removal  by  dredging  of  part  of  the 
spit  off  the  southwest  point  of  Stage  Keck ;  (2)  the  removal  of  part  of  a 
sand  shoal  off  Bragdons  Island,  and  (3)  the  removal  of  the  upper  shoal 
just  north  of  Bragdons  Island.  The  object  of  the  improvement  was  to 
widen  and  straighten  the  channel,  which  was  very  crooked  and  difficult 
to  navigate,  and  give  a  navigable  channel  of  10  feet  at  mean  low  tide. 
The  estimated  cost  of  the  project  was  $25,000. 

The  project  was  approved  in  1886,  after  the  first  appropriation  for 
the  work  was  made  and  its  execution  was  entered  upon. 

In  1887  it  was  found  that  the  prices  on  which  the  estimate  was  based 
were  too  low,  so  the  estimate  was  revised  and  increased  to  $30,000. 

Subsequently  it  was  found  that  part  of  the  spit  off  Stage  Neck  was 
ledge,  instead  of  loose  rock  and  gravel,  and  in  1888  the  estimate  was 
again  revised  and  made  $44,000. 

The  following  appropriations  have  been  made: 

Augusts,  1886 .' $15,000 

August  11, 1888 10,000 

September  19, 1890 10,000 

The  total  expenditures  up  to  June  30, 1891,  have  been  $30,972.58. 
With  these  expenditures  the  following  work  has  been  accomplished: 

Part  of  the  shoal  at  the  entrance  to  the  harbor  has  been  removed  by 
dredging  and  rock  excavation  to  a  depth  of  10  tieet  at  mean  low  tide, 
thereby  increasing  the  width  of  the  channel  at  the  narrowest  point 
from  90  feet  to  about  150  feet.  A  part  of  the  shoal  in  the  upper  part 
of  the  harbor  has  also  been  removed  by  dredging  to  the  same  depth, 
increasing  the  width  of  the  10-foot  channel  at  that  point  about  100 
feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  were 
$4,027.42,  which  were  chiefly  for  liabilities  incurred  during  the  previous 
fiscal  year.  Ko  additional  work  was  done  during  the  last  year,  as  the 
available  Ainds  had  been  exhausted. 

The  improvement  is  in  the  collection  district  of  Tork.    Ths  Bedrest  light-lioiui  It 
Cape  Neddiok,  3  miles  diatuit. 
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Money  statement 

July  1, 1891,  balance  nnexpended $4,027.42 

June  .^,  1892,  amount  expended  during  fiscal  year 4, 027. 42 

Amount  appropriated  by  act  approved  July  13, 1892 9, 000. 00 


COMMERCIAL  STATISTICS. 
[The  statiMticA  of  trade  for  1891  are  fumisUed  by  the  collector  of  customs.] 


Tons. 

Bricks 3,500 

Coal 400 

Farm  produce 100 

Fish  and  03^8ter8 100 

Grain 500 

General  merchandise 500 


Tons. 

Hay 300 

Lime 150 

Wood 800 


Total 6,350 


The  tonnage  as  thus  given  is  about  one-thipd  that  shown  in  the  annual  report  of 
1891. 


Number  of  vessels  arnving  in  calendar  year  1891. 

Sailing  vessels  drawing  10  feet  or  more 10 

Sailing  vessels  drawing  less  than  10  feet 10 

Barges  and  flatboats  from  100  to  200  tons  each 12 


A  20. 

IMPROVEMENT  OF  HARBOR  AT  PORTSMOUTH,  NEW  HAMPSHIRE. 

The  harbor  and  river  act  of  1878  directed  that  a  survey  be  made  of 
Portsmouth  Harbor,  Kew  Hampshire,  with  a  view  to  its  improvement. 
The  survey  was  made  the  same  year  and  a  report  submitted  December 
12,  1878.  The  following  project  for  the  improvement  of  the  harbor  was 
recommended : 

1.  To  close  by  means  of  a  rubblestone  breakwater  the  channel  be- 
tween Great  Island  and  Gk)at  Island,  so  as  to  prevent  the  strong  cur- 
rents of  flood  tide  from  passing  through  that  channel,  as  by  them  ves- 
sels in  going  up  the  harbor  had  often  been  thrown  upon  Goat  Island 
ledge,  which  projects  far  into  the  channel,  here  very  narrow. 

2.  The  removal  of  Gangway  Rock,  which  was  in  the  channel  be- 
tween South  Beacon  Shoal  and  the  navy-yard,  to  a  depth  of  20  feet  at 
mean  low  tide. 

3.  The  removal  in  part  of  the  ledge  at  the  southwest  point  of  Badg- 
ers Island,  upon  which  vessels  were  liable  to  be  and  often  have  been 
thrown  in  coming  down  the  harbor  on  ebb  tide. 

The  estimated  cost  of  the  project  was  $150,000. 

The  first  appropriation  was  made  in  1879,  and  work  on  the  project 
was  begun  the  same  year.  The  first  work  done  was  the  construction 
of  the  breakwater,  which  was  completed  in  November,  1880.  The  re- 
moval of  Gangway  Eock  was  completed  in  1888. 

In  1889  the  project  was  amended  so  as  to  provide  for  the  removal  of 
a  small  part  only  of  the  ledge  at  Badgers  Island,  but  to  a  depth  of  18 
feet  instead  of  10  feet.  The  removal  of  all  that  was  deemed  necessary 
of  this  ledge  was  completed  in  1891,  thus  completing  all  the  work  con- 
templated for  the  improvement  of  the  harbor. 

The  river  and  harbor  act  of  1890  made  an  appropriation  of  $13,000  for 
the  removal  of  a  ledge  known  as  Pier  Rock.  This  work  also  was  com- 
pleted in  1891. 
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The  following  appropriations  have  been  made: 


August  11, 1888 $15,000 

September  19,  1890  (for  reraoyal 
ofPierRock) 13,000 

Total 135,000 


March  3, 1879 $10,000 

Jime  14, 1880 25,000 

March  3, 1881 20,000 

August  2, 1882 17,000 

July5,1884 20,000 

August  5, 1886 15,000 

The  total  expenditures  up  to  June  30, 1891,  have  been  $113,850.^4. 
These  expenditures  have  resulted  in  making  the  navigation  of  the 
harbor  less  dangerous  than  formerly. 

The  expenditures  for  the  year  ending  June  30,  1892,  have  been 
$14,569.55. 

All  contemplated  improvements  for  this  harbor  having  been  com- 
pleted, no  further  appropriation  is  nee«;ed. 

Portsmouth  is  a  port  of  entry.  The  ]ight-houses  are  the  harbor  light  at  Fort  Con- 
stitution, and  Whale  Back,  at  the  enti^ance.  The  navy -yard  at  Kittery,  Me.,  is  on 
the  east  side  of  the  harhor. 

Money  statement 

July  1, 1891,  balance  unexpended $21,149.06 

June  30,  1892,  amount  expended  during  fiscal  year 14, 569. 35 

July  1,  1892,  balance  unexpended 6, 679.51 

July  1,  1892,  outstanding  liabilities 1,972.13 

July  1,  1892,  balance  available 4,607.89 


A  21. 

IMPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

The  Bellamy  Eiver  to  the  head  of  navigation  is  a  tidal  branch  of 
Great  Bay,  which  empties  into  the  Piscataqua  Eiver  at  Dover  Point,  4 
miles  above  the  bridge  at  Portsmouth,  INT.  H.  At  low  water  the  chan- 
.  nel  of  the  river  is  too  shoal  for  any  navigation,  except  for  a  short  dis- 
tance from  its  mouth.  The  distance  over  which  improvements  are 
projected  is  about  2J  miles. 

A  survey  was  made  of  the  Bellamy  River  in  1887,  and  a  project  of 
improvement  suggested,  at  an  estimated  cost  of  $28,000,  which  was 
increased  in  1891  to  $35,000.  The  project  is  to  secure  a  channel  50  feet 
wide,  and  5  feet  deep  at  mean  low  tide,  from  the  mouth  of  the  river  up 
to  Sawyer's  Mill  at  Dover.  The  rise  and  fall  of  tide  being  about  7  feet 
a  high- water  navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888  and  its  execution  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

August  11,  1888 $10,000 

September  19,  1890 10,000 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  ending  Juiie 
30, 1891,  have  been  $10,111.52.  These  expenditures  have  resulted  in 
giving  a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above 
Eoberts's  brickyard,  50  feet  wide,  and  5  feet  deep  at  low  tide.  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892.  have 
been  $8.82.  This  expenditure  has  not  added  to  the  facilities  of  navi- 
gation, but  a  contract  has  been  made  for  continuing  the  dredging  from 
the  point  where  it  was  stopped  the  year  previous.    The  work  provided 
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for  under  this  Contract  will  add  about  three-fourths  of  a  mile  more  to 
the  navigable  part  of  the  river. 

There  is  no  ^ade  on  the  river  at  present  beyond  the  brickyard  near 
which  the  first  dredging  was  begun,  but  it  is  thought  that  the  improve- 
ment of  the  river  in  the  upper  part  will  develop  the  manufacture  of 
bricks,  an  extra  good  quality  of  which,  it  is  reported,  can  be  made  here 
and  it  wiU  also  enable  coal  and  other  mill  supplies  to  be  shipped  to 
Sawyer's  Mill  and  the  western  part  of  Dover  at  a  less  cost  than  at 
present. 

Money  statement 

July  1, 1891,  balance  Tinexx>ended $9, 888. 48 

June  dO,  1892,  amount  expended  during  fiscal  year 8. 82 

July  1, 1892, balance  unexpended : 9,879.66 

July  1, 1892,  outetanding  liabilities $325.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 000. 00 

9,325.00 

July  1, 1892, balance  available .'. 5.54.66 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8, 054 .  66 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amouutthatcanbeprofitably  expendedinfi8calyearenaingjune30,1894      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A   32. 

IMPROVEMENT  OP  COCHECO  RIVER,  NEW  HAMPSHIRE. 

The  Cocheco  River  is  a  branch  of  the  Piscataqua,  which  empties  into 
the  sea  at  Portsmouth,  N.  H.  Dover  is  the  lieacl  of  navigation  and  here 
the  mean  rise  and  fall  of  tides  is  about  6.75  feet. 

From  Dover  to  the  lower  narrows  a  distance  of  about  IJ  miles,  the 
river  wjis  much  obstructed  by  bowlders,  ledges,  and  shoals,  the  depth 
of  water  being  only  from  6  inches  to  2  feet  at  mean  low  tide.  Appro- 
priations amounting  to  $10,000  were  made  as  early  as  1836  and  1837 
"  for  deei)ening  the  channel  of  the  Cocheco  branch  of  the  Piscataqua 
leading  in  to  Dover  Harbor,"  but  the  records  do  not  show  what  work 
was  accomplished. 

The  first  regular  project  for  the  improvement  of  the  river  was  based 
on  an  examination  made  in  1870  and  consisted  in  making  a  channel  not 
less  than  40  feet  wide  and  4  feet  deep  at  mean  low  tide  from  the  lower 
narrows  up  to  Collins'  Wharf,  at  the  head  of  the  upi)er  narrows.  The 
estimated  cost  of  the  project  was  $45,000. 

Subsequently  more  accurate  and  extended  surveys  having  shown  the 
practicability  and  importance  of  extending  the  improvement  up  to 
Packet's  Landing  and  thence  to  make  a  ehauiiel  2  feet  deep  at  low  tide, 
corresponding  to  9  feet  at  high  tide,  and  a  width  of  30  feet,  up  to  the 
bridge  at  the  head  of  navigation,  the  estimate  was  increased  to  suit 
the  latter  project  to  $85,000.  Tliis  sum  was  appropriated  between  1871 
and  1878  and  by  1879  all  the  improvements  at  that  time  contemplated 
were  completed. 

These  improvements  opened  up  a  large  commerce  employing  large 
vessels  where  formerly  flatboats  had  been  used.  Owing  to  the  abrupt 
turns,  however,  in  the  cliannel  at  the  h)wer  narrows  these  vessels  had 
difficulty  in  passing  that  place.    The  larger  vessels  that  cam^mViC^  Aaa.^ 
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required  a  wider  and  deeper  channel.  A  new  project  was  therefore 
adopted  providing  for  making  a  cut-oflf  channel  through  Alley's  Point, 
with  straight  connecting  channels  above  and  below,  and  widening  to  60 
feet  and  deepening  to  5  ^et  the  existing  channels  through  T^ickey's  and 
Clements  Point  Shoals ;  $28,000  were  appropriated  and  expended  fn  mak- 
ing the  "  cut-off"  through  Alley's  Point.  The  other  work  of  blasting 
and  removing  rock  and  dredging  in  the  upper  portions  of  the  river  was 
estimated  to  cost  $47,000  more.  This  second  project  was  completed  in 
1888. 

The  act  of  August  11,  1888,  ordered  another  survey  to  be  made  of  the 
river.  The  report  of  this  survey  is  dated  December  14,  1889.  The 
large  increase  in  trade  seemed  to  justify  still  a  further  improvement  of 
the  river,  and  accordingly  a  new  project  was  submitted,  suggesting  an 
improvement  that  looks  to  obtaining  a  channel  depth  of  7  feet,  increased 
to  7J  feet  in  rock,  the  channel  to  have  a  minimum  width  of  CO  feet 
where  confined  in  rock,  increasing  to  60  and  75  feet  where  the  material 
is  less  expensiva  to  remove.  This  last  project  is  estimated  to  cost 
$175,000. 

The  following  appropriations  have  been  made  for  the  improvement  of 
this  river: 


June  18,1878 $6,000 

August  2, 1882 28, 000 

July5,1884 28,000 

August  5, 1886 10,000 

August  11,1888 9,000 

September  19, 1890 25,000 

Total 195.000 


July  4,1836 $5,000 

March  3, 1837 5,000 

March  3, 1871 10,000 

June  10, 1872 10,000 

March  3, 1873 10,000 

June  23, 1874 10,000 

March  3, 1875 25,000 

August  14. 1876 14,000 

The  total  expenditures  on  the  improvement  of  the  river  up  to  June 
30,  1891,  have  been  $170,215.29.  These  expenditures  have  resulted  in 
giving  a  channel  through  the  rocky  bed  of  the  river  5  feet  deep,  and  40 
feet  wide  in  the  narrowest  parts,  where  before  the  depth  was  only  from 
6  inches  to  2  feet. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1892,  have  been 
$24,188.83.  The  upper  end  of  the  channel  at  Dover  has  been  deepened 
to  7  feet  at  mean  low  tide,  for  a  length  of  1,200  feet,  with  widths  vary- 
ing from  100  to  140  feet.  Portions  of  the  channel  above  and  below 
Clements  Wharf  of  a  total  length  of  600  feet  have  also  been  dredged 
to  the  same  depth. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of  great 
benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of  coal 
alone,  it  is  reported  that  not  less  than  35,000  tons  are  supplied  annually 
at  a  saving  of  50  cents  per  ton,  which  could  not  have  been  done  had  no 
improvements  been  made. 

Money  statement. 

July  1,1891.  balance  unexpended $24,784.71 

June  30, 1892,  amount  expended  during  fiscal  year 24, 188. 83 

July  1, 1892,  balance  unexpended 595.88 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 - 15, 596. 88 

i  Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    50,  000. 00 
Submitted  in  cojiipliance  Avith  requirements  of  seotiona  2  of  ziTer  and 
harbor  acts  of  1866  and  1867, 
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COMMERCIAL  STATISTICS. 


Beceipis  and  ahipmentB, 


Articles. 


Briclu 

Coal 

Cement,  lime,  and  plaster. 

Iron 

Lnmber 

Phosphates 

8«nd,  molding 


Total 


1890. 


Tont. 


40,000 


1891. 


Tons. 

40,056 

26,656 

1,810 

390 

1,500 

150 

100 


70,062 


Number  of  vessels  arriving  in  calendar  year  1891. 

Sailing  vessels  from  400  tons  to  500  tons  each 32 

SaHing  vessels  of  less  than  400  tons  each 71 

103 

Tugs  plyiM  on  the  river 3 

Barges  for  nghtering  vessels  drawing  ahove  11  feet 1 


A  23. 

HARBOH  OP  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

At  the  instance  of  members  of  the  Marine  Society,  and  the  board  of 
trade,  and  other  citizens  of  Portsmouth,  a  survey  of  this  harbor  was 
made  in  1882  by  Col.  George  Thorn,  Corps  of  Engineers.  The  improve- 
ment desired  at  that  time  was  to  have  the  channel  of  entrance  opened 
to  a  depth  of  9  feet  at  mean  low  tide,  for  a  width  of  100  feet,  and  to 
have  the  inner  basin  enlarged  to  a  width  of  300  feet  for  a  length  of 
about  700  feet,  and  the  dredged  channel  and  basin  protected  by  a  rub- 
blestone  breakwater.    The  estimated  cost  of  the  project  was  $33,000, 

The  act  of  Congress  of  July  5,  1884,  directed  a  preliminary  examina- 
tion and  survey  to  be  made  with  a  view  to  its  improvement  as  a  harbor 
of  refuge.  This  examination  was  made  in  the  latter  part  of  the  year 
1884,  and  an  enlarged  project  submitted  for  the  improvement,  the  esti- 
mated cost  of  which  was  $  150,000.  The  former  project  was  not  regarded 
by  the  district  engineer  as  sufficient  to  accomplish  satisfactory  results, 
and  the  latter  he  regarded  as  too  costly  to  justify  the  Government  in 
nndertaking  it.  The  former  project,  however,  was  adopted  in  1886,  and 
its  execution  entered  upon. 

In  1887  the  engineer  recommended  that  the  project  be  enlarged,  as 
the  old  project  did  not  seem  to  meet  the  needs  of  those  interested.  A 
new  project  was  therefore  suggested,  providing  for  the  construction  of 
two  breakwaters,  one  on  the  north  side  and  the  other  on  the  south  side 
of  the  entrance,  and  the  dredging  of  an  anchorage  behind  them  of  about 
49  acres  to  a  depth  of  12  feet  at  mean  low  tide.  The  estimated  cost 
of  the  enlarged  project  was  $235,000. 

The  act  of  1888  made  an  appropriation  for  the  work  of  $20,000,  on  the 
enlarged  plan.  Before  the  improvement  was  undertaken  the  depth  of 
water  in  the  harbor  was  only  about  6  feet  at  low  tide,  and  the  anchor- 
age was  small  in  area  and  exposed  to  the  full  force  of  the  sea^  whkk  \& 
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heavy  when  the  winds  are  strong  from  the  northeast.  The  object  of 
the  improvement  is  to  form  a  harbor  of  refuge  for  small  coasters  and 
other  vessels  that  get  canght  outside  and  are  unable  to  get  into  the 
harbor  of  Portsmouth  on  account  of  the  strong  ebb  tide  which  sets  out 
to  sea.  It  is  said  that  a  number  of  wrecks  have  occurred  which  need 
not  have  happened  if  such  a  harbor  had  been  in  existence. 
The  following  appropriations  have  been  made: 

Augusts,  1886 $10,000 

August  11,  1888 20,000 

September  19, 1890 40,000 

The  total  expenditures  up  to  June  30, 1891,  were  $33,442.44.  The 
results  accomplished  up  to  that  date  were  not  great,  being  only  the 
dredging  of  a  part  of  the  area  intended  for  anchorage  ground  under 
the  new  project,  and  the  partial  consti'uction  of  the  breakwater  on  the 
south  side  of  the  entrance. 

The  expenditures  in  the  fiscal  year  ending  June  30, 1892,  have  been 
$8,980.39.  This  has  all  been  applied  to  the  partial  construction  of  the 
south  breakwater. 

A  contract  was  made  with  Thomas  A.  Eowe,  of  Newton,  Mass.,  for 
the  construction  of  the  south  breakwater  and  a  beacon  on  the  end  of 
it.  Under  the  terms  of  the  contract  he  was  authorized  to  use  a  lot  of 
blasted  ledge  which  lay  on  the  shore  in  front  of  Fort  McClary.  Alter 
this  materiaLhad  been  exhausted,  which  was  the  case  after  he  had  taken 
13,502  tons  of  it,  the  contractor  declined  to  go  on  with  his  contract,Jclaim- 
ing  that  he  had  been  given  to  understand  that  all  the  stone  could  be 
obtained  from  Fort  McClary.  Under  the  circumstances  it  became  nec- 
essary to  annul  the  contract,  which  was  done  in  accordance  with  its 
terms,  in  May,  1892. 

The  work  was  readvertised  under  date  of  May  19,  1892,  and  in 
response  thereto  three  bids  were  received,  that  of  George  Willett  An- 
drews, of  Biddeford,  Me.,  at  $1.11  per  ton,  being  the  lowest.  The  con- 
tract was  awarded  to  him. 

There  is  no  commerce,  x>roperly  considered  as  such,  in  Little  Harbor. 
The  work  is  intended  as  a  harbor  of  refuge,  and  will  doubtless  be  used 
only  in  case  of  necessity  by  small  coasters  who  can  not  reach  Portfimouth 
Harbor  in  northeasterly  storms. 

Money  statement 

July  1,  1891,  balance  unexpended $96,557.56 

June  30,  1892,  amount  expended  during  fiscal  year 8,  HSO.  39 

July  1,  1892,  balance  unexpended 27,577.17 

June  1,1892,  outstanding  liabilities... $50.00 

July  1, 1892,  amount  covered  by  awarded  contracts 26, 640. 00 

26,690.00 

July  1,  1892,  balance  available 887.17 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  Juue  30, 1893 30, 887. 17 

{Amount  (estimated)  required  for  completion  of  existing  project 135,000.00 
Amounttbatcanbeprofitably expendedinfiscalyearendlngjune30, 1894    50^000.00 
Submitted  in  comp nance  witb  requirements  ol  aectioiifi  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ab8ira4it  of  propoaah  for  eonstruciion  of  breakwater  at  Little  Harbor,  Netc  Hampshire, 

June  18,  1892, 


Ko. 


1 
2 
3 


Name  and  address  of  bidder. 


ThomaB  Liddle,  Boston,  Mass 

John  F.  Hamilton,  Portland,  Me 

Gecvrge  Willett  Andrews,  Biddeford,  Me 


Quantity  of  stone, 
24,000  tons. 


Price  per 
ton. 


$1.24 
1.49 
1.11 


Amount. 


$29,780 
35,760 
26,640 


Contract  lias  been  awarded  to  George  Willett  Andrews. 


A  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER^ 

ING  NAVIGATION. 

During  Marcli,  1892,  the  lime-laden  schooner  Isabel  Alberto  was  sank 
in  the  southern  part  of  Eockland  Harbor,  Maine,  constituting  an  ob- 
Btruction  to  navigation.  An  allotment  of  funds,  under  the  act  of  June 
14, 1880,  has  been  made,  and  proposals  have  been  invited  for  the  re- 
moval of  the  wreck.  * 

During  December,  1891,  the  schooner  Huntress  was  sunk  off  Browneys 
Island,  to  the  southwestward  of  Moosabec  Keach,  Maine.  The  wreck 
endangers  navigation,  and  steps  have  been  taken  looking  to  its  early 
removaL 


A  25. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  PENOBSCOT  RIVER.  MAINE. 
[Printed  in  House  Ex.  Doc.  No.  37,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Washington,  D.  0.,  December  9, 1891, 

BiR:  I  have  the  honor  to  submit  herewith  copy  of  reports  dated 
March  21  and  November  28,  1891,  respectiv^ely,  upon  preliminary  exam- 
ination and  survey,  with  three  maps,*  of  Penobscot  River,  Maine,  made 
by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  in  compliance  with 
provisions  of  river  and  harbor  act  approved  September  19,  1890. 

The  works  of  improvement  on  Penobscot  River  proposed  in  the  proj- 
ect submlttod  are,  with  estimates  of  cost,  as  follows: 

1.  ImproTements  near  Bangor,  Me : 

Widening   channel   GO  feet  on  Brewer  side   and  deepening 

two  areas  near  ferry  landings $15,280 

Removing  top    of   small  ledge  in  front  of  harbor  line  off 
Bacons  Wliarf. 200 

Contingencies  and  engineeri  n  g  expenses 1.520 

$17,000 

2.  Constmction  of  two  jetties  near  Crosby  Narrows 20,000 

3.  Constmction  of  three  jetties  at  High  Head  and  Frankfort  Flats,  be- 

tween Winterport  and  Bucksport,  Me 165,000 

Total 202,000 

*  Not  reprinted;  printed  in  House  Ex.  Doe.  No.  87,  Fifty-second  Congrees,  first 
seBsion* 
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In  case  that  an  appropriation  is  made  for  the  improvement  of  Penob- 
scot River  the  question  of  construction  of  jetties  or  deepening  the  nav- 
igable channel  by  dredging  should  have  farther  consideration. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  EngineernM 

Hon.  L.  A.  Grant, 

Acting  Secretary  of  War. 


preliminary  examination  of  penobscot  rfvbby  mainb. 

United  States  Engineer  Office, 
Portland^  Jfc,  March  21, 1891. 

General  :  In  compliance  with  requirements  of  section  17  of  river 
and  harbor  act  approved  September  19, 1890,  communicated  in  De- 
partment letter  of  September  20,  1890,  I  have  the  honor  to  submit  the 
following  report  of  an  examination  of  the  Penobscot  Eiver,  Maine: 

During  the  past  five  years  I  have  visited  various  points  on  the  Pe- 
nobscot River,  with  special  reference  to  ascertaining  its  commercial 
int^ests  and  necessities,  and  on  the  6th  and  7th  of  November,  1890, 1 
visited  Bangor  and  Bucksport  to  obtain  further  information  for  this  re- 
port. 

As  nearly  as  can  be  ascertained  by  the  means  at  my  disx>osa],  the 
annual  freight  tonnage  on  the  Penobscot  Eiver  is  largely  in  excess  of 
2,000,000  tons. 

This  is  a  greater  tonnage  than  is  found  on  any  river  of  our  Pacific 
coast.  Only  six  rivers  on  our  Atlantic  and  Gulf  coast  have  a  larger 
tonnage,  and  five  of  those  include  parts  or  all  of  the  harbors  of  New 
York,  Philadelphia,  Baltimore,  Norfolk,  and  New  Orleans. 

The  city  of  Bangor,  which  is  near  the  head  of  tide  water  on  the  Pe- 
nobscot iiiver,  is  at  the  head  of  navigation  for  steamboats  and  saU 
vessels,  tliougii  the  river  is,  in  fact,  legally  a  navigable  stream,  and  is 
used  as  a  water  highway  for  rafting  logs  from  points  much  farther  in 
the  interior  of  the  State. 

The  commercial  statistics  of  the  river  cover  only  the  freights  from 
and  below  Bangor  to  the  head  of  Penobscot  Bay  at  Fort  Point,  a  dis- 
tance of  27  miles  by  the  cliannel,  though  the  entire  distance  over  river 
and  bay  to  the  coast  headlands  is  about  60  miles. 

The  Penobscot  River  thus  forms  a  most  important  communication 
with  the  interior  of  the  State.  At  Bangor  it  intersects  the  Maine  Cen- 
tral Kailroad,  which  crosses  the  State  to  the  Province  of  New  Bruns- 
wick. 

From  these  facts  it  is  my  opinion  that  the  river  is  amply  worthy  of 
improvement. 

The  improvements  required  do  not  seem  extensive  or  disproportionate 
when  the  impovtanee  of  the  navigation  is  considered. 

Various  surveys  of  i)(^rti-)ns  of  the  river  have  been  made  with  aviev 
to  ascertain  the  natiiic  and  ext^Mit  oi*  obstructions  wliich  should  be  re- 
moved. 

By  act  of  March  2,  1829,  an  appropriation  of  $300  was  made  for  a  sur- 
vey of  the  channel  from  Whitehead  to  Bangor,  but  no  improvements  were 
undertaken  until  subsequent  to  tlie  act  of  July  11, 1870,  by  which  the 
sum  of  915,000  was  appropriated  for  the  improvement  of  the  Peuobfloot 
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Ever  at  Bangor  and  below.    Thirteen  appropriations  of  an  aggregate 
amount  of  $308,000  have  been  made  for  the  improvement  of  this  river. 

The  principal  results  have  been  the  enlargement  and  straightening 
of  the  channel  at  and  near  Bangor,  so  as  to  give  a  width  of  not  less 
than  300  feet,  having  a  depth  of  11  leet  at  extreme  low  water  or  about 
14  feet  at  ordinary  low  tides. 

Also  the  removal  of  the  middle  ground  in  Bucksport  Harbor,  the 
widening  of  the  channel  near  Crosbys  Narrows,  and  deepening  and 
straightening  the  channel  at  Frankfort  Flats  below  Winterport. 

These  improvements  involved  the  removal  of  several  extensive  ledges 
of  solid  rock,  the  breaking  up  and  removal  of  many  large  bowlders,  and 
a  large  amount  of  dredgiug. 

The  works  near  Crosbys  Narrows,  and  between  Bucksport  and  Win- 
terport, are,  however,  incomplete;  it  also  appears  that  some  bowlders 
and  logs  still  remain,  or  have  recently  been  dropped  or  torn  from  the 
bottom  by  heavy  anchors  in  the  harbor  of  Bangor,  causiag  obstructions 
which  should  be  removed. 

The  projects  hitherto  submitted  for  improving  the  river  near  Crosbys 
Narrows,  and  between  Bucksport  and  Winterport,  tor  which  estimates 
were  submitted  in  my  last  annual  report,  are  thought  to  be  sufficient  for 
aU  present  necessities  at  those  places.  (Beport  Chief  of  Engineers  j  1890, 
page  434.) 

The  experiences  between  Bucksport  and  Winterport  indicate  that 
the  only  method  by  which  a  good  channel  can  be  maintained  in  that 
part  of  the  river  is  by  contraction  works,  essentially  as  recommended 
in  my  report  of  January  11, 1888,  and  December  11, 1888.  (See  Eeport 
of  Chief  of  Engineers,  1889,  page  516,  and  map  opposite.) 

In  order  to  ascertain  the  exact  extent  and  probable  cost  of  clearing 
obstructions  from  the  river  channel  at  Bangor,  a  survey  will  be  required 
for  which  the  estimated  expense  is  $300. 

Very  respectftdly,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut.  Col.y  Coiya  of  Ungineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  J7.  8.  A. 


sx7syby  of  pbnobsoot  biveb,  maine. 

United  States  Bnoineeb  Office, 

PorUandj  Me.y  November  28,  1891, 

Oenebax:  In  compliance  with  instructions  in  Department  letters, 
dated  September  20, 1890,  and  March  24, 1891, 1  have  the  honor  to  sub- 
mit the  following  report  ujwn  a  survey  of  the  Penobscot  Eiver,  Maine, 
including  a  project  and  estimate  of  the  cost  of  improvements  considered 
proper  to  be  made. 

So  far  as  I  have  been  able  to  ascertain,  the  object  of  the  requirement 
for  an  examination  or  survey  of  the  Penobscot  Eiver,  was  to  obtain  in- 
>  formation  regarding  the  necessity  for  further  improvement  of  the  river 
near  Bangor,  and  at,  or  near  Stern's  Mill,  about  3  miles  below.  The 
maps  were  already  sufficient,  save  to  note  whether  any  changes  had 
occurred  in  the  channel  at  Bangor,  and  the  survey  was  therefore  lim- 
ited to  that  part. 

Climatic  conditions,  such  as  ice  of  winter,  freshets  in  the  spring,  lum- 
ber and  numerous  vessels  In  the  way  in  the  earlier  part  of  the  season. 
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• 

and  the  necessity  for  making  the  survey  with  great  economy  npon  the 
limited  allotment,  compelled  me  to  defer  the  survey  until  the  most 
favorable  conditions  could  be  obtained,  which  was  early  in  October, 
1891. 

Mr.  A,  C.  Both,  assistant  engineer  in  this  office^  was  detailed  to 
make  a  survey  and  maps  of  the  part  of  the  river  which  extends  along 
the  front  of  the  wharves  and  forms  the  harbor  of  Bangor  and  Brewer. 

Attention  is  invited  to  the  copy  of  Mr.  Both's  report,  which  is  ap- 
pended. 

The  improvements  recommended  by  Mr.  Both  are,  that  the  channel 
be  widened  60  feet  by  dredging  on  the  Brewer  side;  that  two  smaQ 
areas  be  deepened  near  the  ferry  landings,  and  that  the  top  of  a  small 
ledge,  now  in  front  of  harbor  line  off  Bacon's  Wharf,  be  removed. 

The  improvements  recommended  by  Mr.  Both  have  been  well  con- 
sidered and  are  approved. 

A  very  interesting  point,  developed  by  Mr.  Both's  survey,  is  the 
change  in  channel  produced  by  the  upper  wharves  at  High  Head. 

The  new  wharves  form  contraction  works  and  the  change  in  the 
channel  is  entirely  produced  by  the  consequent  scour.  This  point  is 
clearly  shown  upon  sheet  No.  1  of  maps  accompanying  this  report. 

The  material  which  was  formerly  dredged  from  the  harbor  of  Bangor, 
to  afford  a  channel  width  of  300  feet,  having  a  depth  of  11  feet  at  ex- 
treme low  water,  was  deposited  near  the  shore  at  a  short  distance  above 
Crosbys  Narrows.  The  material  consisted  largely  of  coarse  gravel  and 
stones,  mixed  with  a  hard  marl  or  mud,  the  whole  forming  a  mass  which 
woidd  not  sensibly  scour  away  by  the  current. 

The  deposit,  therefore,  contracted  the  wet  section  of  the  river  at  that 
place.  The  result  has  been  somewhat  unexpected.  The  shoaling  above 
Crosbys  Narrows  was  caused  entirely  by  deposits  of  Tnill  waste,  prin- 
cipally edgings,  small  sticks,  and  some  slabs. 

While  it  was  apparent  that  a  quickened  current  would  prevent  fur- 
ther shoaling,  it  was  not  at  all  clear  that  it  would  perceptibly  improve 
the  channel  by  removing  a  tangled  mass  of  mill  waste. 

For  explanation  of  this  part  of  my  report  I  refer  to  map  on  sheet  No. 
2.  The  deposits  of  dredged  material,  as  above  stated,  extended  along 
the  shore  a  distance  of  about  2,000  feet,  making  a  considerable  con- 
traction of  the  cross  section  of  the  river.  The  river  has,  however,  re- 
adjusted its  conditions  by  widening  the  channel,  which  has  a  depth  ex- 
ceeding 12  feet  at  extreme  low  water.  The  widening  is,  in  places, 
more  than  200  feet — more  than  doubhng  the  capacity  of  the  original 
channel.  The  effect  extends  over  a  distance  of  about  3,000  feet,  and 
an  average  width  of  perhaps  150  feet.  Over  much  of  tiie  area  thus 
scoured  away  the  deepening  has  been  as  great  as  10  feet. 

Immediately  below  the  part  which  has  been  widened  by  scouring  is 
an  extension  of  the  same  shoal,  the  removal  of  which,  by  dredging,  has 
been  a  part  of  the  project  for  improvement  adopted  in  1884. 

The  area  has  been  dredged  as  shown  upon  the  map,  sheet  No.  2,  but 
it  is  found  to  refill,  and  a  portion  of  it  has  recently  been  redredged. 

The  experience  related  indicates  that  the  only  method  of  obtaining 
a  permanent  improvement  in  the  channel  width  at  this  place  is  by  con- 
traction works.  Material  dredged  is,  of  course,  unsuitable  to  make  the 
contraction,  and  for  this  reason  I  recommend  the  construction  of  two 
small  jetties  of  rough  stone,  as  shown  in  plan  and  section  upon  the 
map. 

The  estimated  cost  of  the  jetties  will  be  included  with  other  esti- 
mates at  the  end  of  this  report. 


APPENDIX    A — REPORT   OP   LIEUT.  COL.  HAINS.  537 

I  can  not  leave  this  part  of  the  river  witliont  referring  to  the  proposed 
removal  of  the  point  of  shoal  near  Stem's  Mill,  as  indicated  in  the  river 
and  harbor  act  approved  September  19,  1890. 

In  July,  1890,  the  question  of  dredging  at  Stem's  Mill  was  referred  to 
me  for  report,  and  under  date  of  July  31, 1890,  the  report  was  submitted 
with  an  explanatory  map.  The  report  has  been  included  in  my  annual 
report  for  year  ending  June  30, 1891,  and  as  it  is  of  much  importance 
in  the  matter  here  discussed,  especial  reference  is  made  thereto. 

I  also  ask  especial  reference  to  map  on  sheet  No.  2  accompanying 
this  report. 

The  facts  set  forth  in  the  report  mentioned  convinced  me  fiilly  that 
the  shoal  was  not  at  all  in  the  way  of  the  general  navigation  of  the 
river.  Nearly  all  the  large  sail  vessels  are  taken  up  and  down  the 
river  by  steam  tugs,  and  the  benefit  to  that  class  of  vessels  from  widen- 
ing the  channel  at  one  limited  place  would  be  too  small  to  be  apprecia- 
ble. On  the  other  hand,  it  is  appiu'ent  that  as  a  contraction  of  the  cross 
section  in  the  vicinity  has  largely  increased  the  navigable  width,  the 
converse  is  very  likely  to  obtain,  so  that  a  sudden  widening  of  the  chan- 
nel beyond  what  natural  conditions  have  been  able  to  maintain  is  cou- 
pled with  the  probability  that  a  shoaling  will  occur  to  a  greater  or  less 
extent  and  that  an  injury  will  thus  result  instead  of  a  benefit. 

It  will  be  observed  that  this  widening  is  on  one  side  of  a  practically 
straight  reach  8,000  feet  long,  where  natural  conditions  do  not  maintain 
a  channel  more  than  one-half  as  wide  as  will  be  produced  in  front  ot 
Stem's  Mill  by  the  dredging  now  under  contract. 

The  petition  for  the  removal  of  this  shoal,  which  is  entirely  of  saw- 
mill waste,  originated  in  the  office  of  the  proprietors  of  the  adjacent 
sawmill,  who  are  also  proprietors  of  some  large  ice  houses. 

It  may  be  incidentally  remarked  that  the  area  available  for  cutting 
ice  will  be  sensibly  increased  by  removing  the  shoal,  as  a  part  of  it  pro- 
jects above  low  water. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
for '*  Improving  Penobscot  Kiver,  Maine,  continuing  improvement  and 

for  dredging  near  Stem's  MiU,  $26,000." 

•  ••••••• 

All  the  obstructions  which  have  thus  far  been  brought  to  my  atten- 
tion on  the  Penobscot  River  below  Bangor  are  due  entirely  to  mill 
waste  and  refuse. 

Much  of  this  waste  has  doubtless  been  deposited  from  the  banks  of 
small  tributaries  which  are  not  considered  navigable  and  has  been 
carried  down  in  freshets  to  the  navigable  waters  of  the  Penobscot. 

The  worst  obstruction  at  present  in  the  river  is  the  shoal  at  High 
Head,  near  Bucksport.    (See  sheet  No.  3.) 

The  channel  depth  is  very  uncertain,  owing  to  the  material  compos- 
ing the  bar,  which  is  almost  entirely  of  sawdust.  The  extreme  varia- 
tions in  the  low-water  depth  shown  by  maps  in  this  office  is  about  9 
feet. 

The  bar  at  Frankfort  Flats  is  nearly  aU  of  the  same  kind  of  mill 
refuse.  The  results  of  dredging  in  that  bar  indicate  very  conclusively 
that  the  fluctuations  are  so  great  that  the  only  reliable  method  of  main- 
taining a  i)ermanent  and  satisfactory  channel  is  by  introducing  some 
kind  of  contraction  work  to  accelerate  or  modify  the  currents. 

The  situ  amount  of  material  above  the  grade  of  22  feet  below 
mean  low  water  in  the  channel  which  was  dredged  may  be  summarized 
as  follows: 

Cable  yards. 

In  September.  1887 V^,^1 

InAiiffiut,1888 1^\«ft 
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In  August,  1889,  dredging  was  commenced,  and,  except  a  suspension 
for  l/iuter,  was  cont-  mumI  until  July  24,  1890. 

The  dredging  was  to  an  average  depth  of  about  2  feet  below  grade, 
and  the  amount  removed  was  152,370  cubic  yards,  measured  in  scows. 

Immediately  after  the  work  was  completed  a  close  survey  showed 
about  19,500  cubic  yards  more  material  in  the  channel  than  there  was 
when  work  was  commenced. 

On  October,  1891,  another  close  survey  of  the  same  channel  showed 
still  further  filling,  so  that  the  amount  above  grade  waa  48,407  cubic 
yards  more  material  than  in  the  month  before  dredging  commenced. 

The  material  has  been  found  of  a  kind  so  easily  moved  that  the  M 
amount  of  contraction  works  planned  in  1888  does  not  seem  to  be  re- 
quired.   (See  map  opposite  page  516,  Report  of  Chief  of  Engineers,  1889.) 

A  new  project  is  therefore  submitted  as  the  result  of  several  years'  ex- 
perience and  study  of  the  situation  at  Frankfort  Flats  and  at  High  Head. 

It  should  be  stated  that  as  the  channel  at  Frankfort  Flats  is  at  present 
fiar  better  than  over  the  bar  at  High  Head,  it  gives  no  present  trouble, 
because  any  vessel  which  can  pass  over  the  bar  below  will,  of  course, 
have  no  special  difficulty  where  the  channel  is  deeper. 

The  project  now  submitted  for  accomplishing  the  result  indicated  is, 
first,  to  construct  the  jetty  0  of  rough  stone  from  the  shore  to  the  con- 
tour of  12  feet  depth. 

This  jetty  will  deflect  the  strong  flood-tide  currents  which  now  sweep 
obliquely  across  the  channel,  and  will  increase  the  ebb  currents  at  that 
point 

Second.  For  the  bar  at  High  Head,  to  construct  two  small  jetties, 
A  and  B,  of  rough  stone,  as  shown  upon  the  map,  sheet  3. 

The  estimated  cost  of  the  entire  project  here  submitted  for  the  Penob- 
scot Eiver  is  as  follows : 

For  mdeuine  channel  at  Bangor  and  dredging  at  ferry  landings : 

47,600  cubic  yards  dredging,  at  30  cents $14, 2S0 

200  cubic  yards  bowlders,  at  $5 1, 000 

Removing  small  ledge  in  front  of  harbor  line  at  Bacon's  Wharf.  200 

Contingencies  and  engineering  expenses 1, 520 

Total  for  improvements  near  Bangor $17, 000 

Second.  For  two  jetties  near  Crosbys  Narrows: 
Jetty    I,   9, 667  tons  stone  (2,000  pounds). 
Jetty  II,  8, 694  tons  stone  (2,000  pounds). 

Total,      18, 861  tons  stone,  at  $1  per  ton 18,861 

Engineering  and  contingencies,  say 1, 639 

Third.  For  three  jetties  between  Bucksport  and  Wintorport: 
Jetty  C,    78, 019  tons  of  stone. 
Jetty  B,    40, 044  tons  of  stone. 
Jetty  A,   82, 825  tons  of  stone. 

Total,       200,888  tons  of  stone,  at  75  cents 150,666 

Contingencies  of  engineering,  etc 14,334 

Total 165,000 

Total  of  estimates 2(^2,000 

My  prehminary  report,  submitted  March  21, 1891,  contained  a  general 
statement  regarding  the  situation  of  the  river,  its  tonnage,  and  commer- 
cial importance. 

For  the  year  1890  a  statement  of  the  exports  from  the  river,  procured 
from  entirely  reliable  sources,  but  of  necessity  very  incomplete,  showed 
export  shipments  of  ice,  lumber,  granite,  bricks,  aud  miscellaneous 
productions,  amounting  to  1,039,521  tons,  carried  in  vessels.    In  addi- 
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tion  to  this  large  quantities  of  lumber  are  towed  iu  rafts.  The  imports 
are  nearly  one-third  as  much  as  the  exports,  and  the  number  of  pas- 
sengers by  steamboats  amounts  to  many  thousands  annually. 

Vessels  drawing  21  feet  or  more  arrive  at  and  depart  ^om  Bangor  at 
high  water.  In  order  to  do  this,  the  points  below  must  be  passed  at 
lower  stages  of  the  tide,  and  to  prevent  delay  and  embarrassment  to 
the  large  business  of  the  river,  the  points  which  must  necessarily  be 
passed  at  low  water  should  give  as  great  a  depth  at  that  stage  as  is 
needed  at  Bangor  when  the  water  is  high.  For  these  reasons  a  chan- 
nel 22  feet  deep  is  required  at  Frankfort  Flats  and  High  Head. 

Maps  in  three  tracings,  already  mentioned,  are  forwarded  separately 
to  accompany  this  rex>ort.*  As  the  maps  are  essential  to  a  full  under- 
standing of  the  discussion  here  submitted,  I  have  specially  to  ask  that 
they  may  be  included  in  the  printed  report. 

Very  respectfully,  your  obedient  servant, 

J  ARED  A.  Smith, 

Brig.  Gen.  Thomas  L.  Casey,        ^'^*-  ^^^^  Gorp,  of  Ungineers. 
Chief  of  UngineerSy  U.  8.  A. 


bbpobt  of  mb,  ▲.  o.  both,  assistant  enornbbb. 

Unitbd  States  Enginbeb  Opficx, 

Portland,  Me.,  November  17, 1891. 

Colonkl:  I  have  the  honor  to  submit  the  following  leport  upon  an  examination 
of  Bangoi  Harbor,  Maine,  required  by  river  and  harbor  act  dated  September  19,  1890. 
The  Bnrvey  was  made  in  the  ftrst  part  of  October.  The  soundings  shown  on  the 
accompanying  map  were  aU  located  accurately  by  transit  angles  from  shore.  They 
refer  to  the  level  of  extreme  low  water,  which  is  about  8  feet  below  the  level  of  the 
average  low-water  stage  of  the  river. 

From  these  soundings  it  is  apparent  that  the  present  condition  of  the  harbor 
bottom  has  not  materi^ly  changed  since  the  time  the  improvements  were  first  com- 
menced in  1870.  The  principal  shoaling  of  any  consequence  (from  0  to  2  feet)  over 
areas  formerly  dredged  to  11  feet  at  extreme  low  wat^,  has  taken  place  in  front  of 
and  below  Smith,  Morse  &  Co.'s  wharf,  as  far  as  the  ferry  slip  in  Brewer.  The  con- 
dition for  the  deposit  of  matter  in  this  locality  is  very  favorable.  The  main  current 
of  the  river  here  sweeps  along  the  Bangor  shore,  causing  a  large  eddy  to  form  under 
the  lee  of  Smith,  Morse  S&  Co.'s  wharf,  and  as  far  down  as  the  ferry  sUp.  The  ma- 
terial which  is  thus  unavoidably  deposited  here  consists  entirely  of  fine  drift  stuff 
and  sawdust,  and  forms  no  dangerous  obstruction  to  the  anchorage  of  smaUer  coast- 
ing vessels,  which  are  mostly  anchored  in  this  locality. 

A  very  sught  shoaling  (a  tew  tenths  of  a  foot)  has  taken  place  in  the  easterly  half 
of  the  channel,  between  the  wharf  of  the  Dirigo  steam  sawmill  and  McGilvery's  ma- 
rine railway  wharf.  This  shoaling,  however,  can  be  entirely  prevented  by  a  proper 
decrease  of  the  cross  section  of  the  river  at  this  place.  The  dredged  channel  other- 
wise has  kept  its  depth  of  11  feet  at  extreme  low  water  admirably  weU,  and  haa 
proved  of  great  value  to  the  shipping  in  Bangor  harbor. 

In  order  to  make  this  examination  as  thorough  as  possible,  I  requested  aU  inter- 
ested parties,  having  knowledge  of  any  obstruction  to  the  easy  and  safe  navigation 
of  the  harbor  to  inform  me  thereof,  so  that  they  might  be  included  in  the  examina- 
tion. Through  the  courtesy  of  the  three  local  Bangor  papers,  the  request  was  pub- 
lished at  the  time. 

The  only  direct  response  to  ihis  notice  came  from  Mr.  Bacon,  coal  merchant,  who 
informed  me  that  a  smaB  point  of  ledge  in  front  of  his  wharf  had  ffiven  him  con- 
siderable trouble,  by  damaging  many  vessels  lying  at  his  wharf.  This  small  point 
of  ledge  escaped  detection  during  a  close  survey  of  this  locality  made  by  me  in  1872. 
It  is  located  210  feet  below  lower  corner  of  the  Bangor  and  Boston  steamer  wharf, 
and  36  feet  outside  of  the  face  of  Mr.  Bacon's  Wharf  (or  11  feet  outside  of  the  es- 
tablished harbor  line).  Its  shoalest  has  5.6  feet  of  water  on  it  at  extreme  low  water, 
and  is  about  4  feet  wide  and  6  to  7  feet  long,  and  slopes  down  to  the  level  of  the 
surrounding  bottom. 

I  recommend  that  this  obstructien  be  removed  to  the  depth  of  surrounding  bottom^ 
which  is  8  feet  at  extreme  low  water. 

The  improvements  made  so  far  in  Bangor  Harbor  have  proved  of  great  benefit  and 
are  highly  appreciated.  The  general  desire  for  more  room,  however,  is  expressed  by 
every  one  with  whom  I  conversed  upon  this  subject. 


*Not  reprinted;  printed  in  House  Ex,  Doc.  No.  37,  Fifty-Becoiid  CoTitst^BA^  ^s«X 
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To  meet  this  demand  for  increased  anchorage  facilitito  It  is  proposed  to  widen  the 
present  channel  by  excavating  a  strip  60  feet  wide  along  the  entire  lens^th  of  chan- 
nel at  its  easterly  or  Brewer  side,  thos  making  the  channel  360  feet  wide. 

This  would  require  the  removal  of  46,000  cubic  yards  of  material,  measured  in 
scows.    The  material  consists  mostly  of  coarse  gravel  and  rocks. 

While  dredging  under  former  contracts  quite  a  number  of  large  bowlders  were  met 
with,  and  for  this  work  it  is  estimated  that  200  cubic  yards  of  such  rocks  may  be 
found,  the  removal  of  which  is  estimated  at  $5  per  cubic  yard. 

It  has  also  been  represented  to  me  that  the  steam  ferryboat  which  plies  between 
Bangor  and  Brewer  is  very  frequently  detained  at  time  of  low  water  from  reaiching 
the  Soating  platforms  at  either  side,  to  the  great  annoyance  of  the  passengers. 

Three  hundred  thousand  passengers  were  carried  across  by  this  lerry  in  1890.  A 
very  small  amount  of  dredging  in  front  of  these  landings  would  facilitate  the  prompt 
landing  of  passengers,  and  certainly  would  be  appreciated  by  the  thousands  who 
are  often  kept  within  10  or  20  feet  of  the  landing  waiting  for  the  tide.  The  removal 
of  aboat  800  cubic  yards  of  material,  mostly  old  slabs  and  edgings,  in  fh>nt  of  either 
platform,  to  a  depth  of  4  feet  at  extreme  low  water,  will  ^ive  ample  facilities  to  the 
ferryboat  during  time  of  low  water  to  make  its  trips  without  interrapUon,  which 
is  necessary  to  accommodate  the  traffic. 

In  comparing  the  contour  lines  of  survey  of  1872  with  those  of  the  present  survey, 
In  the  vicinity  of  Fred  Ay  er's  ice-house' wharf,  opposite  High  Head  Whar^  it  will  be 
found  that  the  11-foot  contour  of  1872  has  receded  on  an  average  100  feet  toward  the 
Brewer  shore  (and  the  low-water  line  in  the  same  ratio). 

Thus  the  channel  at  this  place  is  now  over  400  feet  wide.  This  great  scour  being 
the  direct  result  of  the  building  of  the  **  Upper  High  Head  Wharf ''and  its  iuflnence 
upon  tlie  direction  of  the  current,  it  shows  conclusively  that  by  judicious  coi  frac- 
tion of  the  cross  section  of  the  river  all  the  improvements  may  not  only  be  Kept 
entirely  clear  of  deposits,  but  may  gradually  be  considerably  increased  in  width 
and  depth. 

As  it  is  evident  that  the  shoaling  in  the  dredged  channel  off  and  below  the  Dirigo 
Wharf  is  caused  by  the  abnormal  width  of  the  river  at  this  place,  it  is  suggested 
that  the  harbor  line  be  placed  some  200  feet  east  of  the  present  location,  and  thst 
the  material  to  be  excavated  from  the  east  side  of  the  channel  be  deposited  behind 
it  from  Greens  Pier  Ledge  down  toward  High  Head  Wharf.  This  suggested  new 
location  of  the  harbor  line  will  in  no  way  decrease  the  capacity  of  the  harbor,  as 
this  part  of  the  river,  having  a  very  hard  and  rocky  bottom,  is  seldom  used  u 
anchorage  for  vessels.  In  former  years  this  area  was  nsed  by  a  great  number  of 
small  coasting  vessels,  which  were  anchored  side  by  side  and  at  right  angles  to  the 
axis  of  the  river  and  loaded  there. 

With  the  employment,  generally,  of  larger  and  deeper  draft  vessels,  this  area  has 
become,  so  to  say^  useless.  By  partly  filling  it  with  the  excavated  material,  which 
consists  mostly  of  coarse  gravel  and  rocks,  being  an  excellent  and  permanent  mt^ 
terial  for  filling,  the  msiin  channel  will  thereby  be  kept  entirely  clear  of  any  deposits. 
Since  the  survey  of  the  Penobscot  River  from  Bangor  to  Crosbys  Narrows,  which  wa« 
made  in  1872-^74,  a  large  number  of  ice  houses  and  other  establishments,  with  the 
necessary  wharves  and  piers,  have  been  built  on  this  part  of  the  river. 

These  latter  doubtless  have  caused  considerable  changes  in  the  formation  of  the 
river  bottom  by  contraction  of  cross  section  and  by  diversion  of  the  currents.  It 
would  therefore  seem  appropriate  to  have  a  survey  made  from  High  Head  wharrea 
to  Stern's  Mill  (a  distance  of  about  2^  miles),  to  locate  all  the  new  wharves,  pieis, 
and  other  structures,  and  to  make  a  sufficient  number  of  soundings  to  clearly  define 
changes  and  the  location  of  the  channel. 

The  following  estimate  for  the  proposed  improvements  is  herewith  respectfully 
submitted : 

L  Widening  and  deepening  the  ship  channel  in  Bangor  Harbor,  Maine,  60 
feet  at  its  easterly  edge,  -11  feet  deep  at  extreme  low  water,  will  require 
the  removal  of  47,600  cubic  yards  of  material  measured  in  scows  (in 
eluding  1,600  cubic  yards  of  dredging  in  front  of  the  ferry  landings),  at 
30  cents  per  cubic  yard $14,280 

2«  For  removing  200  cubic  yards  of  lar^e  bowlders,  at  $5  per  yard 1,000 

3.  For  removal  of  small  ledge  in  front  ot  harbor  Une,  off  Bacon's  coal  wharf..         200 

4.  Contingencies  and  engineering  expenses If520 

Total  cost  of  improvement ., 17,000 

Very  respectfully,  your  obedient  servant, 

A.  C.  Both, 
Astiatant 
Lieut.  Col.  Jarrd  A.  Smith, 

Corps  of  Engineers,  U.  S,  A, 
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[Printed  in  House  Ex.  Doo.  No.  76,  Fifty -second  Congress,  first  session.] 

PRELIMINABT  EXAMINATION  OF  KENNEBEC  RIVER,  MAINE,  FROM  WATER- 

VILLE  TO  STEAMBOAT  WHARF  AT  AUGUSTA. 

United  States  Engineer  Office, 

Portland^  ife.,  December  12j  1890. 

General:  In  compliance  with  instructions  in  t)epartment  letter, 
dated  September  20, 1890, 1  have  the  honor  to  submit  the  fbllo%\ing 
report  of  a  preliminary  examination  of  the  Kennebec  River  from  Water- 
ville  to  the  steamboat  wharf  at  Augusta,  Me. 

On  the  2l8t  of  October  I  went  over  the  entire  distance  of  16  miles 
from  the  dam  at  Waterville  to  steamboat  wharf  at  Augusta,  and  ob- 
served the  points  bearing  upon  its  improvement  for  navigation. 

Leaving  Waterville  in  a  rowboat,  accompanied  by  Hon.  William  T. 
Haines,  secretaiy  of  the  Waterville  l^avigation  Company,  and  with  a 
river  pilot  and  a  helper  as  oarsman,  the  channel  was  first  observed  as 
far  as  Vassalboro  Lauding,  which  is  on  the  east  side  of  the  river,  some- 
what more  than  6  miles  below  Waterville. 

Nearly  all  the  channel  obstructions  are  included  in  this  part  o^  the 
river,  and  a  small  boat  afforded  better  opportunities  for  inspecting  the 
shallow  plaees. 

The  landing  at  Waterville  is  now  from  a  small  channel  behind  a  low 
island,  which  has  been  formed  below  the  large  cotton  mill. 

After  passing  out  to  the  main  channel  of  the  river  a  bar  of  sawmill 
wu.ste  is  found  projecting  beyond  the  island. 

Descending  the  river,  the  water  was  generally  found  deep  and  smooth. 
I  had  no  means  of  measuring  the  width  between  banks,  but  judged  it  to 
range  from  600  to  1,200  feet,  the  broader  places  generally  being  the  less 
deep. 

Fort  Point  Reef,  Pettys  Rips,  Carters  Rapid,  and  Six  Mile  Fall  are  all 
places  where  the  channel  is  more  or  less  obstructed,  apparently  by 
bowlders  and  small  stones  in  various  sizes. 

The  ripple  of  the  water  over  large  bowlders  was  noticed  in  many 
places  in  or  near  the  channel. 

At  one  place  in  the  river  was  a  small  machine,  which  the  Navigation 
Company  has  been  employing  in  removing  some  of  the  more  annoying 
bowlders. 

So  far  as  can  be  judged  by  observing  the  formations  of  the  banks  or 
by  prodding  the  bottom  with  a  pole  the  improvement  of  the  channel 
will  not  re^iuire  the  removal  of  solid  ledge.  This  point  can  be  defi- 
nitely determined  only  by  an  examination  of  the  bottom  by  borings  or 
by  driving  rods. 

At  Vassalboro  Landing  I  took  passage  on  the  steamer  City  of  Water- 
rillej  in  company  with  Mr.  Haines  and  others. 

There  are  no  obstructions  of  any  great  present  imi)ortance  between 
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Vassalboro  and  the  dam  at  Augusta.,  about  10  miles  below.  The  river 
is,  however,  dotted  with  piers  which  have  been  built  by  lumber  com- 
panies at  whatever  points  suited  their  convenience  for  booming  logs  with- 
out reference  to  any  channel  for  commercial  navigation. 

At  one  point  the  bank  on  the  east  side  of  the  river  was  observed  to 
be  "caving  in,"  and  thus  widening  the  river,  as  a  result  of  the  increased 
current  thrown  against  the  shore  by  the  piers. 

Much  of  the  time  in  summer  the  river  in  places  is  practically  filled 
with  logs,  which  extend  from  shore  to  shore.  Many  times  in  passing 
along  the  shore  I  have  observed  the  accumulations  of  logs,  which  seemed 
to  cover  the  water  for  miles. 

In  the  autumn  the  amount  of  logs  is  naturally  reduced  to  a  miTiimnTn^ 
and  yet  on  arriving  near  the  dam  at  Augusta  the  steamer  was  unable 
to  reach  the  lock,  owing  to  the  logs  which  were  held  by  a  boom  entirely 
inclosing  the  approaches. 

The  lumber  companies,  which  have  done  so  much  injury  to  naviga- 
tion and  other  interests  by  the  waste  from  their  mills,  not  only  use  Sie 
river  for  its  legitimate  purpose  as  a  public  highway  for  transporlatiou, 
but  use  its  channel  to  store  and  preserve  the  logs  for  an  indef^te  time, 
until  they  can  be  manufactured  into  lumber  or  pidp. 

The  dam  at  Augusta  was  built  under  a  charter  originally  granted  by 
the  State  of  Maine,  March  7, 1834.  By  an  act  of  March  13. 1887,  the 
name  of  the  corporation  was  changed  to  the  "  Kennebec  liocks  and 
Oanals  Company,"  and  the  capital  stock  was  limited  to  $600,000. 

The  first  boat  passed  through  the  lock  on  the  12th  day  of  October, 
1837. 

As  a  description  of  the  dam  and  lock  are  of  interest  in  this  connec- 
tion, and  as  the  record  should  be  preserved,  I  quote  the  foHowing  from 
"Tht^  History  of  Augusta,"  published  in  1870,  by  James  W.  North, 
pages  579  and  580. 

The  dam  at  this  time  was  600  feet  in  lenfrth  between  the  abntmentSy  with  a  base  of 
127  feet  and  height  of  16  feet  above  ordinary  hlffh  water.  It  was  built  m  the  most 
8ul)Htantial  manner,  with  cribs  of  timber  boltea  and  treenailed  together  and  filled 
with  ballast.  The  upper  slope  was  covered  with  5-inch  pine  plank,  jointed:  the 
lower  with  5  and  3  inch  hemlock  plank.  The  top  was  covered  with  stone  8  feet  long, 
secured  with  iron  straps  and  bolts.  The  oentral  portion  for  60  feet  was  depressed 
20  inches  for  a  sluice  way. 


LoiroiTUDDrAL  Section  of  Dax. 

L  Csnals;  2.  Gravel  bed  of  river;   8.   Look;  4.  Top  of  dam;  5.  Hlgli 

below  dam. 


Tbaksvsssb  Section  of  DjlM. 
1.  Sheet  piling;  2.  Upper  slope  graveled ;  8.  Stone  cap;  4.  Lower  dope. 

The  wnlls  of  the  lock  were  of  granite,  170  feet  in  length,  its  chamber  being  lOlftet 
long  by  28i^  feet  wide  in  the  clear,  with  a  single  lift.  The  west  waU  of  the  lock 
formed  the  eastern  abutment  of  the  dam  and  was  28  feet  ftt  the  base  and  26  ftet  ai 
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fhe  top.  The  east  and  head  walls  were  of  corresponding  thickness.  The  face  conrsea 
of  the  walls  were  hanimered  bed  and  joint,  rabbeted,  and  laid  in  cement  and  the 
rabbet  filled  with  cement.  The  floor  of  the  lock  was  laid  with  5-inch  pine  plank, 
tongued  and  grooved,  on  timbers  15  inches  deep.  The  main  gates  of  the  lock  ana 
canals  were  of  Chesapeake  white  oak,  with  wickets  of  cast  iron.  The  large  stone 
piers  above  the  dam  to  protect  the  lock  and  abutment's  were  30  feet  square  at  the 
base,  25  feet  at  the  top,  and  34  feet  high,  strongly  clamped  and  strapped  with  iron. 
The  canals  on  each  side  of  the  river  were  50  feet  wide,  carrying  10  feet  of  water  from 
the  level  of  the  top  of  the  dam.  The  walls  were  22  leet  high,  7^  feet  thick  at  the 
base,  and  5  feet  at  the  top.  They  were  finished  as  far  as  and  including  the  guard 
eates,  from  which  sheet  piling  extended  across  and  25  feet  into  each  bank  and  was 
driven  10  feet  below  the  bottom  of  the  canals.  The  bank  walls,  extending  about  500 
feet  above  and  below  the  dam,  were  of  the  same  height  as  the  canal  walls,  and  were 
8  feet  thick  at  the  base.  The  upper  side  of  the  dam  was  secured  by  a  sheet  of  tim- 
ber piling,  tongiiod  and  grooved,  passing  into  the  western  bank  and  con nectin«j  with 
the  pilinsc  crossing  the  lock  into  the  eastern  bank.  Above  this  and  covering  tne  en- 
tire planking  of  the  upper  slope  was  a  heavy  mass  of  gravel. 

Abont  25  tons  of  iron,  75,000  tons  of  ballast^  and  2,500,000  feet  of  timber  were  used 
in  constructing  the  dam,  and  800,000  cubic  feet  of  granite  on  the  lock,  piers,  canal, 
and  bank  walls. 

At  a  time  peculiarly  favorable  for  measuring  the  water,  when  the  space  through 
which  the  river  flowed  was  contracted  to  17  feet  wide  and  24  feet  deep,  repeated  ob- 
servations were  made  upon  the  velocity  of  the  current,  to  ascertain  the  quantity  of 
water  passing,  and  at  no  time  was  it  found  to  be  less  than  2,500,000  cubic  feet  per 
second.  This  was  in  1837,  a  year  remarkable  for  the  small  quantity  of  water  run- 
ning in  all  the  streams  in  the  neighborhood.  The  pond  formed  by  the  dam  covers 
1,200  acres.  It  is  16  miles  long,  with  an  average  depth  of  16  feet.  This  magnificent 
water  power  cost  the  large  sum  of  $300,000. 

The  exact  lift  of  the  lock  is  not  given,  but  the  height  of  the  dam  is 
sufRv;ient  to  afford  practically  a  slack- water  navigation  for  10  miles 
above,  and  to  reduce  the  surface  declivity  and  therefore-  increase  the 
depth  over  much  of  the  remaining  distance  to  Waterville. 

Below  the  dam  the  water  is  quite  rapid  over  a  distance  of  perhaps 
one-fourth  of  a  mile  and  the  navigable  channel  is  narrow. 

The  dam  lurnishes  a  water  power  for  extensive  cotton  mills  on  the 
west  side  and  for  a  mill  for  the  manufacture  of  wood  pulp  adjacent  to 
the  lock  on  the  east  side  of  the  river. 

The  water  from  the  mills  returns  to  the  channel  at  points  somewhat 
below  the  dam,  so  that  in  low  stages  of  the  river  the  channel  at  the  foot 
of  the  lock  has  a  smaller  depth  than  would  otherwise  be  found.  On 
the  day  of  my  visifcthedepthin  thischannel  was  probably  from  6  to  6  feet. 

A  lock-tender  18  employed  andtoUs  are  charged  for  the  passage  of  boats. 

In  February,  1870,  the  old  dam  at  Augusta  was  carried  away  in  a 
freshet  and  some  modifications  were  doubtless  introduced  in  renewing 
it.    The  lock,  however,  remains  essentially  as  first  constructed. 

The  bridge  of  the  Maine  Central  Eailroad  and  the  highway  bridge 
belonging  to  the  city  of  Augusta  cross  the  river  between  the  dam  and 
the  steamboat  landing.  The  city  bridge  has  recently  been  entirely  re- 
built and  some  part  of  one  or  more  of  the  old  piers,  as  well  as  some 
loose  stones  which  have  been  taken  from  them,  are  more  or  less  in  the 
channel  way.  Some  stones,  originally  intended  for  use  in  piers  of  the 
railroad  bridge,  are  also  in  the  channel  near  the  east  shore.  Neither  of 
the  bridges  are  provided  with  draws,  but  at  present  they  are  not  re- 
quired, because  tlie  bridges  are  sufficiently  high  to  permit  the  passage 
of  small  steamboats  underneath,  and  there  is  no  present  demand  for 
vessels  with  masts  to  carry  freight  to  points  above. 

A  survey  or  reconnaissance  of  the  Kennebec  River  from  Augusta  to 
Skowhegan,  several  miles  above  Waterville,  was  made  under  direction 
of  Colonel  Abert,  of  the  United  States  Topographical  Engineers,  in  the 
summer  of  1826.  There  are  no  maps  or  other  record  of  that  survey  in 
this  ofi&ce. 
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A  considerable  amount  of  navigation  lias  at  times  extended  over  the 
river  as  far  up  as  Waterville,  both  before  and  after  tbe  construction  of 
the  lock  and  dam. 

North's  History,  already  mentioned,  states  that  the  steamboat  TTatW'- 
vilUj  built  at  Bath,  was  running  on  the  river  in  1825.  In  June  of  that 
year  she  took  passengers  to  Portland  on  the  occasion  of  the  visit  of 
Lafayette.  The  steamer  could  only  run  to  Waterville  when  the  river 
was  swollen. 

The  steamer  City  of  Waterville^  now  running  upon  the  river  above 
Augusta,  is  registered  as  of  32  tons  burden,  but  its  actual  capacity  is 
much  larger.    The  boat  is  90  feet  long  and  24  feet  wide. 

The  trips  of  the  steamer  have  been  very  seriously  impeded  and  some- 
times made  quite  impracticable  by  the  \  ast  storage  of  logs  sdready 
mentioned.  Notwithstanding  the  difficulties  the  stumer  has  run  most 
of  the  time  and  has  carried  freight  and  passengers.  I  was  informed 
that  the  running  expenses  of  the  steamer  have  been  paid  by  receipts 
from  passengers  only,  at  rates  about  one-half  those  charged  by  the 
railroad  for  equal  distances. 

The  river  from  Waterville  to  Augusta  is  very  direct,  and  its  surround- 
ings give  it  a  rare  beauty.  The  west  bank  rises  abruptly  to  a  consid- 
erable height  and  where  not  too  steep,  the  slope  is  wooded.  The  east 
bank  is  lower  and  the  adjoining  lands,  rising  more  gently,  are  covered 
with  good  farms. 

Waterville  is  the  natural  head  of  steam  navigation,  though  Augusta 
is  at  the  head  of  tidewater. 

It  was  not  practicable  to  obtain  an  exact  statement  of  all  the  articles 
of  Ireight  upon  which  cheaper  rates  may  be  expected  by  improving  the 
channel  for  navigation. 

In  the  evening  of  October  20  I  held  an  informal  conference  with  sev- 
eral representative  citizens  of  Waterville, who  assembled  in  the  office  of 
Hon.  William  T.  Haines.    The  following  x)oints  were  developed: 

Waterville  is  a  prosperous  business  and  manufacturing  city  of  7,500 
inhabitants.  It  is  also  the  seat  of  Oolby  University.  Other  towns  and 
villages  within  the  radius  of  a  fewnules  and  having  a  common  interest 
with  Waterville  in  obtaining  cheaper  transportation  increase  the  ag- 
gregate population  of  the  communities  to  more  than  26,000. 

There  are  but  few  rivers  in  the  United  States  whose  tonnage  exceeds 
that  of  the  Kennebec.  The  latest  statistics  indicate  that  &e  annual 
freight  tonnage  on  this  river  below  Augusta  exceeds  2,500,000  tons.  In 
the  freight  tonnage  statistic8  the  vast  amount  of  lumber  floated  down 
in  single  logs  and  rafts,  both  above  and  below  Augusta,  is  not  counted. 

The  annual  consumption  of  coal  sold  at  Waterville  for  manufacturing 
and  domestic  use,  as  stated  by  dealers,  is  17,000  tons.  Of  miscella- 
neous hardware  there-  is  1,500  tons.  In  addition  to  these,  nearly  the 
entire  consumption  of  flour,  meal,  com  and  grain,  lime,  cement,  and 
plaster,  groceries,  dry  goods,  clothing,  rolled  and  cast  iron,  tin,  glass,  and 
many  other  articles,  go  to  make  up  the  freights  which  would  be  received 
by  water,  or  obtain  cheaper  rates  of  freight  by  having  a  water  com- 
munication. The  total  of  such  freights  received  may  be  estimated  at 
30,000  tons  annually. 

Exports  are  comparatively  small,  but  would  doubtless  be  increased 
with  cheaper  facilities  for  transix)rtation.  They  consist  of  granite, 
slate,  some  lumber,  and  various  agricultural  productions.  The  passen- 
ger traffic  is  also  an  item  of  some  importance  in  both  directions. 

At  present  a  large  part  of  the  freight  for  Waterville  and  dex)end6nt 
communities  is  brought  to  Gardiner  or  Augusta  by  water  and  thenoe 
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transferred  to  cars  and  carried  by  rail.  Freight  over  the  above  dis- 
tance upon  coal,  when  all  loading  and  unloading  is  done  at  the  expense 
of  consignee,  is  $1.25  per  ton  by  the  vessel  cargo,  or  $1.50  per  ton  tor 
a  single  carload.  The  handling  costs  35  cents  jier  ton.  Other  freights 
in  general  occupy  more  room  per  ton  and  the  rates  are  higher. 

The  probable  effect  of  navigation  on  freight  rates,  by  rail  as  well  as 
water,  may  be  surmised  from  the  statement  made  to  me,  that  freight 
rates  to  Bangor,  52  miles  beyond  Waterville  on  the  same  road,  are  con- 
siderably less  than  to  Waterville,  where  there  has  hitherto  been  no  ade- 
quate competition  by  boats. 

Experience  of  the  past  season  indicates  that  coal  and  other  freights, 
before  mentioned,  may  be  readily  transported  by  water,  when  having  a 
clear  channel  of  say  5  feet  minimum  depth,  at  rates  which  would  save 
an  average  of  not  less  than  $1  per  ton  on  the  present  cost. 

Upon  tiiis  basis  $30,000  per  annum  would  be  a  moderate  estimate  of 
the  probable  benefits  to  be  expected  on  the  present  amoxmts  of  business. 
Doubtless  with  such  rates  business  would  increase,  but  to  what  extent 
is  a  matter  for  conjecture  only. 

After  fully  considering  the  subject,  it  is  my  opinion  that  the  Kennebec 
River  from  Waterville  to  steamboat  whaa:f  at  Augusta,  Me.,  is  worthy 
of  improvement. 

The  kind  and  extent  of  improvements  necessary  can  only  be  deter- 
mined after  a  complete  survey  covering  the  entire  distance.  It  is  es- 
sential for  a  fdU  understanding  of  the  subject  that  the  survey  should 
not  be  abridged,  and  that  it  should  include  differences  of  level,  character 
of  the  bottom  and  banks,  and  current  velocities.  To  make  such  a  sur- 
very  and  to  complete  the  maps  and  records  will  cost  $2,500. 
Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut.  Col.j  Corps  of  Engineers. 

Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


8UBVEY  OF  KENNEBEC  RIVER,  MAINE,  FROM  WATERVILLE  TO  STEAM- 
boat wharf  at  augusta. 

United  States  Engineer  Office, 

Portland,  Me.,  January  7,  1892. 

General:  The  harbor  and  river  act,  approved  September  19, 1890, 
contains  an  order  for  an  examination,  or  survey,  or  both,  of  the  Kenne- 
bec Eiver,  from  Waterville  to  the  steamboat  landing  at  Augusta,  Me. 
This  work  was  assigned  to  my  predecessor,  Lieut.  Col.  Jared  A.  Suiitli, 
Corps  of  Engineers.  He  made  a  preliminaiy  examination  and  reported 
that,  in  his  opinion,  the  river  is  worthy  of  improvement,  aiul  on  liis 
recommendation  a  survey  was  ordered,  which  survey  was  made  under 
his  direction  by  Mr.  P.  8.  Burrowes,  assistant  engineer.  The  maps  of 
the  survey  were  not  completedin  timefor  Colonel  Smith  to  make  a  report 
before  being  reUeved  from  duty  in  this  district,  and  the  work  was 
transferred  to  me  Deceniber  3, 1891. 

From  the  repori;  of  Mr.  Burrowes,  appended,  it  will  be  seen  that  the 
navigation  of  the  Kennebec  River  between  Augusta  and  Waterville  is 
obstructed  at  the  following  places: 

At  Augusta  itself,  the  head  of  tide  water,  and  at  present  the  head  of 
navigation,  there  is  a  dam  and  lock.    These  were  built  by  the  State 
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some  years  ago,  but  are  now  the  property  of  a  private  corporation. 
There  are  also  two  bridges,  one  belonging  to  the  Maine  Centa-al  Kail- 
road  Company  and  the  other  a  bridge  built  by  the  city  of  Augusta. 
There  is  28  feet  headroom  under  one  of  these  bridges  at  high  tide,  and 
more  than  that  under  the  other,  but  neither  is  provide!  with  a  draw. 
The  dam  is  about  17  feet  high,  and  the  lock  has  a  lift  of  15^  feet,  the 
depth  on  the  lower  miter  sill  being  5  feet  at  ordinary  low  tide,  but  less 
than  this  at  extreme  low  water.  The  dam  famishes  water  x)ower  for  a 
pulp  mill  on  the  east  side  of  the  river  and  a  cotton  mill  on  the  west  side. 
The  lock  is  110  feet  long  and  28.4  feet  wide.  At  the  foot  of  the  lock 
there  is  shoal  water,  the  depth  in  extreme  low  stages  being  only  1.7  feet. 
From  thence  down  to  the  steamboat  landing  the  depth  varies,  the  avail- 
able depth  for  purpose  of  navigation  being  about  2  feet  at  low  tide.  The 
low  tide  referred  to  is  the  lowest  stage  of  the  river  observed  at  the 
time  of  the  survey.    The  water  sometimes  gets  to  be  at  least  a  foot  lower. 

Above  the  dam  there  is  a  pool  of  still  water,  the  depth  of  which  in 
no  place  is  less  than  about  5  feet  for  a  distance  of  14^  ,miles,  viz,  to  the 
foot  of  Carters  Ledges. 

The  next  obstruction  is  at  Carters  Ledges,  about  3^  miles  below 
Waterville.  These  ledges  extend  entirely  across  the  river,  but  there  is 
a  channel  about  100  feet  wide,  and  with  a  depth  of  4.4  feet  in  it  at  ordi- 
nary summer  level.  The  amount  of  excavation  to  get  5  feet  over  this 
shoal  is  not  large,  but  it  is  all  ledge  and  will  have  to  be  blasted. 

The  next  obstruction  is  a  small  shoal  just  below  Pettys  Eips.  There 
is  a  depth  here  of  4.1  feet  at  summer  level,  and  the  material  to  be  re- 
moved to  secure  5  feet  consists  of  bowlders  and  graveL 

From  thence  to  Pettys  Eips  there  is  5  feet.  At  the  rips  the  depth 
is  2^  feet  only,  the  material  bowlders  and  gravel.  Here  the  fall  in  the 
river  is  gieat  and  the  current  rapid.  At  this  place  the  logging  inter- 
ests and  steamboat  interests  will  conflict,  as  one  is  certain  to  interfere 
with  the  other. 

From  Pettys  Eips  to  Fort  Point  Eips  there  is  fall  5  feet,  except  at 
one  place,  where  the  depth  is  4.5  feet,  the  material  on  the  snoal  l^ng 
bowlders  and  gravel. 

At  Fort  Point  the  depth  is  only  1.8  feet,  and  in  dry  seasons  it  is 
doubtless  not  over  1  foot,  the  material  to  6  feet  being  bowlders  and  graveL 

A  5-foot  navigation  would  satisfy  the  demands  of  those  interested  in 
the  navigation  of  the  river,  and  a  greater  depth  can  only  be  secured  at 
a  greatly  increased  cost,  as  it  would  necessitate  the  removaJ  of  large 
quantities  of  solid  rock.  The  estimated  cost  of  securing  a  5-foot  navi- 
gation from  the  steamboat  landing  at  Augusta  to  Wat^viUe,  Me.,  is 
$45,800. 

Whether  it  should  be  constructed  by  the  Government  is  another 
matter.  The  State  has  assumed  jurisdiction  over  the  river  above  An- 
gusta  by  authorizing  the  construction  of  dams  across  it,  and  while  a 
lock  was  built  in  the  one  at  Augusta,  the  company  owning  it  is  au- 
thorized and  does  charge  toll  for  vessels  going  through  it. 

The  amount  of  trade  that  would  be  developed  is  problematicaL  Colonel 
Smith  estimates  the  saving  in  freight  at  about  $30,000  annually.  On 
the  other  hand,  the  question  would  arise  whether  steamboat  navigation 
would  not  interfere  with  logging  on  the  river.  This  is,  alter  all,'  the 
greatest  industry. 

The  river  between  Augusta  and  Waterville  is  sometimes  filled  with 
logs,  so  that  navigation  would  be  practically  suspended  for  the  time 
being.  The  logging  industry,  it  is  estimated,  has  a  valne  of  not  lesa 
than  1^1,000,000  per  annum,  from  which  it  will  be  seen  that  this  indus^ 
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Bhonld  not  be  made  to  suffer  from  the  proposed  improvements.  The 
State  lias  chartered  a  company  that  brings  these  logs  down  the  river 
and  raftB  them  only  after  passing  Aiigasta.  At  the  place  known  as 
Pettys  Eips  the  channel  is  narrow,  and  it  is  sometimes  filled  with  logs 
for  days  at  a  time. 

I  am  informed  that  the  lock  at  Augusta  is  not  of  sufficient  length  for 
the  class  of  boats  that  would  go  up  to  Waterville.    To  lengthen  it  so 
that  it  would  meet  the  requirements  would  add  $25,000  to  the  estimated 
cost  of  the  improvement,  making  the  total  $70,800. 
I  inclose  herewith  two  tracings*  showing  the  survey. 
Very  respectfully,  your  obedient  servant, 

Peteb  C.  Hains, 
Ideutenant' Colonel  J  Corps  of  Engineer$. 
Brig.  Cten.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 


bepobt  of  mb.  f.  b.  burrowes,  assistant  enorftbeb. 

United  States  Engineer  Office, 

Portlandf  Me,,  January  6, 189B, 

COLONSI.:  I  have  the  honor  to  snbmit  the  foUowing  report  of  a  survey  of  Kenne- 
bec Kiver,  Maine,  from  WaterviUe  to  the  steamboat  wharf  at  Augusta: 

The  survey  was  begun  at  WaterviUe  August  3,  and  completed  to  Augusta  Septem- 
ber 19, 1891,  the  total  length  of  river  surveyed  being  18  miles.  A  triangulation  was 
made  to  cover  the  entire  length  of  river  surveyed  and  consisted  of  114  triangles. 
The  triangulation  points,  wherever  practicable,  were  marked  by  driU  holes  in  ledge 
or  large  bowlders  alon^  the  banks  of  the  river,  88  of  them  being  so  marked.  Each 
angle  was  read  three  times  and  the  angles  in  each  triangle  made  to  balance  within 
one  minute  or  less.  Five  base  lines  were  measured  with  a  standard  steel  tape  200 
feet  long  at  nearly  equal  intervals  in  the  length  of  the  survey.  The  track  of  the 
Maine  Central  Railroad,  which  follows  the  river  closely,  afforded  ^ood  opportunities 
for  the  measurement  of  the  base  lines.  The  shore  line  between  triangulation  points 
was  run  in  by  stadia  measurement. 

The  depths  were  measured  either  with  a  graduated  rod  or  with  a  9-pound  lead  on 
»  graduated  brass  chain,  and  each  sounding  was  located  by  intersection  with  two 
transits  on  shore.  The  depths  on  the  tidal  portion  of  the  river,  below  the  dam  at 
Augusta,  are  referred  to  the  surface  of  the  water  at  the  lowest  tide  observed  daring 
the  survey.  Above  the  dam  the  soundings  are  referred  to  the  surface  of  the  water  at 
the  time  of  the  survey,  which  was  then  at  ordinary  summer  level.  From  the  best 
information  I  could  obtain  at  that  time  I  should  judge  there  would  be  about  1  foot 
less  depth  on  the  shoals  in  the  upper  part  of  the  river  at  extreme  low- water  stages. 
Bench  marks  for  the  reestablishniont  of  the  water  surface,  to  which  the  soundings 
have  been  referred,  were  marked  by  drill  holes  along  the  banks  of  the  river. 

Owing  to  lack  of  time,  levels  were  run  only  from  Waterville  to  the  foot  of  the 
rapids  at  Carters  Ledges,  a  distance  of  ^  mUes,  and  from  the  dam  to  the  steamboat 
wharf  at  Augusta,  a  mrther  distance  of  three-fourths  of  a  mile.  Within  this  total 
length  of  4^  miles  are  included  aU  the  shoals  which  seriously  interfere  with  the  navi- 
gation of  the  river. 

The  survey  was  plotted  to  a  scale  of  1 : 6,000  and  two  tracings,  showing  the  whole 
length  of  the  river  surveyed,  are  submitted. 

The  four  worst  shoals  were  also  plotted  separately  to  scales  of  1 : 1,000  and  1 : 2,000, 
and  from  these  larger  charts  the  estimates  have  been  made. 

The  tidal  portion  of  the  river  extends  from  the  steamboat  wharf  at  Augusta  to  a 
point  4,000  feet  above  where  there  is  a  dam  with  a  look  at  its  eastern  end  capable  of 
passing  a  boat  90  feet  long  and  28  feet  wide.  This  dam  was  built  for  the  purpose 
of  yielding  power  for  manufacturing  purposes,  which  is  at  present  utilized  by  a 
large  cotton  miU  on  the  west  and  a  wood-pulp  mill  on  the  east  bank.  The  lock  and 
dam  are  kept  in  repair  by  the  company  operating  the  cotton  mill,  and  a  toll  is 
charged  for  the  passage  of  boats  through  the  lock.  This  company  is  known  hh  the 
Edwards  Manufacturing  Company.  The  lock  is  built  of  cut  granite  masom  ,  and 
is  in  ^rly  good  condition.  From  the  west  side  of  the  lock  a  timber  orib  woi  a  with 
its  top  8  feet  above  low  tide  extends  down  tlic  river  227  feet.  This  was  built  to  ijive 
a  slack-water  pool  at  the  entninrc  to  the  lock,  but  as  the  water  from  the  wheels  of 
the  pulp  mill  is  discharged  with  great  v^ooity  directly  opposite  thia  «tarafi\ivix^S^ 
fails  to  serve  its  purpose. 

*Not  Teprmted;  printed  in  House  Ex.  Doc.  No.  76,  ¥i£t;y-M(Mni!9L  0<niccfi«»)^3S^ 
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At  the  time  of  the  survoy  the  surface  of  low  tide  at  the  dam  was  3.29  feet  higher 
than  at  the  steamboat  wharf.  High  tide  at  the  steamboat  wharf  rose  5  feet,  aud  at  the 
foot  of  the  dam  only  1.8  feet,  thns  making  the  high-water  snrface  nearly  level.  The 
lower  miter  sill  of  the  lock  is  5.5  feet  below  low  tide  at  the  foot  of  the  dam,  and 
only  2.21  feet  below  low  tide  at  the  steamboat  wharf.  The  difi'erence  in  level  be- 
tween miter  sills  of  the  lock  is  15.39  feet.  The  top  of  the  dam  is  17.11  feet  above  low 
tide,  and  15.31  feet  above  high  tide  at  its  foot,  and  7.22  feet  above  the  level  of  the 
upper  miter  sill  of  the  lock. 

One  thousand  and  fifty  feet  above  the  steamboat  wharf  the  river  is  crossed  by  a 
wagon  bridge,  and  850  feet  farther  up  it  is  crossed  by  the  bridge  of  the  Maine  Central 
Railroad.  Neither  of  these  bridges  have  drawspans.  The  lower  chord  of  the 
wagon  bridge  is  33.4  feet  above  low  tide,  and  2bA  feet  above  high  tide.  The  lower 
chord  of  the  railroad  bridge  is  46.86  feet  above  low  tide,  and  43.60  feet  above  high 
tide.  About  two  years  ago  the  wagon  bridge  was  rebuilt.  The  old  bridge  had  two 
spans  with  one  pier  near  the  middle  of  the  river,  and  the  new  bridge  has  three  spans 
with  two  piers  in  the  river,  one  on  either  side  of  the  old  central  pier.  The  masonry 
of  this  old  pier  was  taken  down  but  the  crib-work  foundation  still  remains  and 
there  is  only  1^  feet  of  water  on  it  at  low  tide.  The  channel  between  this  old  founda- 
tion and  the  new  easterly  pier  has  a  width  of  only  75  feet. 

From  the  steamboat  wharf  to  the  wagon  bridge  there  is  a  channel  depth  of  10  feet 
or  more  at  low  tide.  Between  the  bridges  there  is  a  shoal  500  feet  long  with  a 
depth  on  it  of  only  2^  feet  at  low  tide.  Just  above  the  railroad  bridge  there  is  a 
shoal  300  feet  long  with  a  least  depth  of  2  feet,  and  at  the  entrance  to  the  lock  an- 
other shoal  with  a  depth  of  less  than  2  feet  on  it  at  low  tide.  The  great  difference 
in  level  of  3.29  feet  between  low  tide  at  the  foot  of  the  dam  and  at  the  steamboat 
wharf  of  course  gives  rise  to  a  very  strong  current.  Most  of  this  difference  in  level 
is  taken  up  on  the  shoals  above  and  below  the  railroad  bridge,  and  the  current  is  so 
strong  at  low  tide  that  it  is  almost  impossible  to  row  up  in  a  small  boat. 

From  the  dam  to  Vassalboro,  12  miles  above  the  steamboat  wharf  at  Augusta,  the 
river  is  simply  a  mill  pond,  and  has  a  barely  perceptible  current.  This  portion  of 
the  river  varies  in  width  from  500  feet  to  1,100  feet,  and  has  a  navifi^able  channel 
from  10  feet  to  30  feet  deep.  Five  miles  above  Augusta  there  is  a  smaU  island  in  the 
river  kno-wn  as  Five  Mile  Island.  There  is,  however,  a  ^ood  navigable  channel  on 
either  side  of  it.  From  Vassalboro  to  the  foot  of  the  rapids  at  Carters  Ledges,  a  dis- 
tance of  2^  miles,  the  river  shoals  rapidly,  and  there  is  a  navigable  channel  through 
this  portion  of  only  6  feet  depth.  Between  the  foot  of  the  rapids  at  Carters  Ledges 
and  Waterville,  a  distance  of  3^  miles,  the  water  surface  has  a  slope  of  8.63  feet. 
Most  of  this  slope  occurs  on  the  three  shoals  with  which  this  part  of  the  river  la 
obstructed,  and  which  are  known  as  ''Carters  Ledges,"  "  Pettys  Rips,"  and  "Fort 
Point  Rips."  At  the  time  of  the  survey  the  current  over  these  shoals  was  so  swift 
that  the  only  way  to  ascend  them  with  a  small  boat  was  by  towing  along  shore. 

Opposite  the  steamboat  landing  at  Waterville  there  is  a  basin  having  a  depth  of 
more  than  17  feet.  At  the  lower  end  of  this  basin,  and  about  one-fourth  of  a  mile 
below  the  steamboat  landing,  there  is  the  shoal  known  as  "  Fort  Point  Rips,"  which 
has  a  least  depth  on  it  of  1.8  feet.  In  a  length  of  2,100  feet  on  this  shoal  the  slope 
of  the  water  surface  was  2.5  feet.  From  the  foot  of  Fort  Point  Rips  to  the  head  of 
Pettys  Rips,  a  distance  of  6,100  feet,  there  was  a  fall  of  1.74  feet.  Between  these 
shoals  there  is  a  navigable  channel  5  feet  deep,  obstructed  at  one  point  only  by  a 
shoal  100  feet  long  on  which  there  is  a  least  depth  of  4.6  feet.  At  Pettys  Rips  the 
channel  is  very  narrow  and  has  a  least  depth  of  2.5  feet.  In  a  length  of  2,800  feet 
over  this  shoal  there  is  a  fall  of  2.44  feet  and  1.5  feet  of  this  fall  is  taken  ap 
in  a  distance  of  900  feet  at  the  head  of  the  shoal.  From  the  foot  of  Pettys  Rips  to 
Carters  Ledges,  a  distance  of  4,200  feet,  there  is  a  fall  of  0.8  foot.  Through  this  pool 
there  is  a  channel  5  feet  deep  obstructed  at  one  point  by  a  shoal  350  feet  long,  on 
which  there  is  a  least  depth  of  4.1  feet.  At  Carters  Ledges  the  bottom  of  the  river 
is  almost  all  solid  rock,  and  ledge  crops  out  above  the  water  surface  in  a  num- 
ber of  places.  There  is  a  practicable  channel  between  these  ledges  which  has  a 
depth  almost  the  entire  distance  of  6  feet  or  more,  but  at  one  point  it  is  obstructed 
by  ledge,  on  which  there  is  only  4.4  feet.  For  a  length  of  1,000  feet  over  this  shoal 
there  is  a  fall  in  the  water  surface  of  1  foot  and  a  farther  fall  0.15  foot  to  the  foot  of 
the  rapids,  a  distance  of  800  feet. 

At  Fort  Point  Rips  the  shoal  is  caused  by  bowlders  and  coarse  gravel.  Nine  tests 
of  the  bottom  were  made  on  this  shoal  bv  driving  a  steel  rod  from  6  to  8^  feet  below 
the  water  surface  without  encountering  ledge  above  a  depth  of  6  feet. 

At  Pettys  Rips  an  irreg^ar  leef  of  ledge  extends  iroiu  the  eastern  bank  nearly 
across  the  river,  leaving  a  channel  only  75  feet  wide  along  the  westerly  shore.  This 
channel  is  obstructed  by  bowlders  and  coarse  gravel,  and  by  tests  made  with  the  steel 
rod  underlying  ledge  was  found  to  extend  across  the  head  of  the  channel  at  a  depth 
of  5  feet  below  the  water  surface. 

The  width  of  the  river  between  Vassalboro  and  Waterville  varies  from  400  to  800 
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feet,  the  general  width  being  500  feet.  The  banks  of  the  river  thronghont  the  en- 
tire distance  £rom  Augusta  to  Wateiville  are  stable,  being  generally  coarse  gravel 
or  ledge,  with  sand  a  small  part  of  the  distance.  At  only  three  places  is  any  marked 
caving  taking  piaoe^  and  at  these  points  it  is  not  great  enough  to  be  of  any  serious 
consequence. 

For  a  number  of  years  past  the  riveihas  been  used  almost  exclusively  for  the  float- 
ing of  loose  logs  from  tne  headwaters  of  the  Kennebec  and  its  tributaries  to  the 
miUs  along  the  hanks,  or  to  a  point  2  miles  below  Augusta,  where  they  are  made 
into  rafts  to  be  transported  fartner  down  the  river,  llie  value  of  these  logs  when 
sawed  is  estimated  at  over  a  million  dollars  annually.  This  industry  is  managed  by 
a  company  which  has  almost  com]iletely  appropriated  the  river  as  a  flume  for  its 
logs  during  Ave  or  six  months  of  the  year,  and  has  by  means  of  piers,  buoys,  and 
chained  logs  constructed  booms,  which,  in  several  places,  have  entirely  closed  the 
channel  to  navigation  during  the  logging  season.  At  the  time  of  the  survey  the 
''drive"  was  at  its  height,  and  the  logs  interfered  greatly  with  the  work,  and  in 
three  or  four  places  were  so  jammed  as  to  make  a  satisfactory  examination  impracti- 
cable. 

The  present  steamboat  navigation  of  the  river  consists  in  a  li^ht-drafb  stern -wheel 
boat  built  between  two  and  three  years  a^o  by  a  company  of  citizens  of  Waterville,  to 
ply  between  Augusta  and  that  point.  This  boat  proved  to  be  of  greater  draft  than  was 
expected,  drawing  when  loaded  about  2^  feet  of  water.  For  this  reason  it  could 
only  run  for  a  month  or  two  in  the  spring  and  before  the  water  had  dropped  to 
summer  level.  Beside  the  shoal  water  it  had  to  contend  with  the  floating  logs  which 
at  some  of  the  worst  places,  especially  Pettys  Rips  and  Carters  Ledges,  occupy  the 
entire  channel. 

The  improvement  desired  seems  to  be  for  practicable  navigation  for  light-draft  boats 
and  barges  from  Augusta,  the  present  actual  head  of  navigation,  to  Waterville. 
These  boats  and  barges  would  be  used  for  transporting  bulky  freight,  mostly  coal, 
np  the  river.  The  Maine  Central  Railroad  follows  the  river  closely  from  Augusta  to 
Waterville,  but  it  is  claimed  by  citizens  of  Waterville  that  by  making  the  river 
navigable  the  saving  in  freight  rates  to  Waterville  would  be  large  enougn  annually 
to  justify  a  moderate  expencQture  for  the  improvement.  The  trouble  caused  by  float- 
ing logs  would  have  also  to  be  in  some  way  abated  to  make  navigation  safe.  To 
force  tne  logging  company  to  raft  their  logs  below  Waterville  would  be  so  expensive  as 
to  seriously  c  ripple  the  industry .  The  only  practicable  method  would  appear  to  be  to 
compel  the  logging  company  to  construct  a  boom  almost  the  entire  length  of  the 
river  which  would  leave  a  channel  free  from  logs  and  sufficient  for  safe  steamboat 
navigation.  At  the  narrow  places  where  it  would  be  impracticable  to  divide  the 
channel  a  sufficient  force  of  men  would  have  to  be  kept  on  duty  by  the  logging  com- 
pany to  check  back  the  logs  at  such  times  as  steamboats  wished  to  pass. 

The  simplest  improvement  for  the  upper  part  of  the  river  would  be  the  construc- 
tion of  a  lock  and  dam  at  Carters  Ledges,  or  at  Vassalboro,  but  the  cost  (roughly 
$125,000)  would  be  out  of  proportion  to  the  benefits  to  be  derived  and  would  still 
leave  the  part  of  the  river  below  the  dam  to  be  improved.    Another  objection  to  this 

Slan  of  improvement  is  that  by  raising  the  water  high  enough  to  give  a  navigable 
epth  at  Fort  Point  Rips  the  water  power  at  WaterviUe  would  be  to  some  extent  in- 
terfered with. 

The  estimate  herewith  submitted  is  to  obtain  a  channel  60  feet  wide  on  the  bottom 
and  5  feet  deep  at  the  stage  of  water  to  which  the  soundings  on  the  map  are  referred. 
Such  channel  could  be  obtained  by  dredging,  at  all  the  shoals  except  Carters  Ledges 
where  the  removal  of  a  small  amount  of  ledge  would  be  necessary.  This  width  and 
depth  for  the  channel  was  fixed  upon  'as  they  are  the  greatest  which  can  be  secured 
without  removing  large  quantities  of  ledge. 

At  extreme  low- water  stages  there  would  be  at  least  1  footless  depth  on  the  shoals, 
leaving  a  navigable  depth  of  not  more  than  4  feet  at  such  stages  after  the  improve- 
ment is  completed.  The  material  to  be  dredged  is  all  coarse  gravel  and  bowlders. 
The  rock  to  oe  removed  at  Carters  Ledge  is  solid  ledge. 

The  prices  given  in  the  estimate  are  based  on  the  expectation  of  the  work  being 
done  by  contract,  and  above  the  dam  competition  would  be  limited  to  such  smafl 
dredges  as  can  pass  through  the  look.  A  lump  sum  of  $500  is  added  to  the  estimate 
for  tne  removal  of  bowlders  from  the  channel  between  tiie  points  to  be  dredged. 

The  channels  proposed  have  been  made  as  nearly  straight  as  practicable  while  fol- 
lowing closely  the  line  of  deepest  water.  The  locations  of  the  proposed  oats  aia 
markM.  on  the  tracings  submitted. 

KBTIMATS. 

Dredging  coarse  gravel  and  bowlders  below  dam  at  Augusta,  11,548  cnbio 

yards,  in  scows,  at  $1.25 $14,486.00 

At  shoaj  below  Pettys  Rips,  1,100  cubic  yards,  in  scows,  at  $1.50 1,650.0^ 

At  Petl^s  Rips,  5,225  cubic  yards,  in  scows,  at  $1.50 1s^»V.^ 


550         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

At  shoal  above  Petty  Rips,  300  cubic  yards,  in  scows,  at  $1.50 450. 00 

At  Fort  Point  Rips,  10,667  cnbic  yards,  in  scows,  at  $1.50 55, 850. 50 

Removal  of  led  <i:e  at  Carters  Ledges,  165  cnbic  yards,  at  $5 825. 00 

Removing  bowlders  from  channel 500.00 

Contingencies 4,252.00 

Total 45,800.00 

If  it  shonld  be  thought  advisable  to  add  50  feet  to  the  length  of  the  lock  at  An- 
ffusta,  an  improvement  which  is  said  to  be  desired,  $25,000  would  have  to  be  added 
to  this  estimate,  making  a  grand  total  of  $70,800  as  the  cost  of  the  whole  improve- 
ment. 

Very  respectfully,  your  obedient  servant^ 

F.  8.  BuRRowxs, 

Lient.  Col.  Peter  C.  Hains, 

Corps  of  Engineers,  U.  8.  A. 


APPENDIX  B. 


IMPROVEMENT  0F:CEETAIN  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 


SEFOBT  OF  LIEUTENANT'COLONEL  8.  M.  MANSFIELD,  CORPS  OF  ENGIN- 
EERS,  OFFICER  IK  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30, 189$,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Newburyport  Harbor,  Massacbusetts. 

2.  Merrimac  River,  Massachasetts. 

3.  Powow  River,  Massachusetts. 

4.  Ipswich  River.  Massachusetts. 

5.  Harbor  of  refuge,  Sandy  Bay,  Cape 

Ann,  Massachusetts. 

6.  Gloucester  Harbor,  Massachusetts. 

7.  Manchester  Harbor,  Massachusetts. 

8.  Salem  Harbor,  Massachusetts. 

9.  Lynn  Harbori  Massachusetts. 


10.  Winthrop  Harbor,  Massachusetts. 

11.  Boston  Harbor,  Massachusetts. 

12.  Weymouth  River,  Massachusetts. 

13.  Hiugham  Harbor,  Massachusetts. 

14.  Scituate  Harbor,  Massachusetts. 

15.  Plymouth  Harbor,  Massachusetts. 

16.  Wellfleet  Harbor,  Massachusetts. 

17.  Provincetown  Harbor,  Massachusetts 

18.  Chatham  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

Boston^  Mass.,  July  8y  1892, 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieutencmt-  Colonel  of  Engineer $. 

'   Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  U.  8.  A. 


Bx. 

improvement  OP  HARBOR  AT  NEWBURYPORT,  MASSACHUSETTS. 

Newburyport  is  situated  on  the  south  bank,  2J  miles  approximately, 
from  the  mouth  of  the  Merrimac  Kiver.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel,  variable  in 
position,  direction,  and  depth,  was  maintained  by  the  current  of  the 
river,  increased  by  the  tidal  prism  in  a  large  interior  basin,  due  to  a 
range  of  tides  equaling  7^  feet. 

For  1,000  feet  outward  from  the  gorge  toward  the  crest  of  the  bar 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  13 
feet  deep  at  mean  low  water,  and  for  a  further  distance  of  1,500  feet  a 
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cliannel  12  feet  deep.  From  the  18-foot  contonr  line  on  the  inside  to 
the  same  on  the  outside  the  distance  was  4,000  feet,  and  between  the 
32-foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide,  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at  high 
tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubblestone  jetties,  their  outer  ends  parallel  for  1,000  feet,  and  about 
the  same  distance  apart,  and  the  protection  of  the  beach  in  their  vicin- 
ity. This  was  modified  in  1882  so  as  to  provide  for  the  partial  closing 
of  Plum  Island  Basin,  with  a  timber  dike  about  800  feet  long  and  5| 
feet  above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883.  The  north  jetty,  from  Salisbury  Beach, 
is  to  be  4,000  feet  long^  approximately,  and  the  south  jetty,  from  Plum 
Island,  is  to  be  2,400  feet  long,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above  mean 
low  water.  The  two  jetties  have  slopes  of  1  on  2  on  the  sea  side,  and 
of  1  on  1  on  the  harbor  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1885. 

Their  form  and  dimensions  are  shown  in  the  Eeport  for  1881.  The 
location  and  details  of  construction  of  the  dike  are  given  in  the  Report 
for  1883.    The  estimated  cost  of  the  improvement  was  $375,000, 

The  total  appropriations  to  date  have  been  $257,500. 

The  amount  expended  to  June  30, 1891,  was  $234,712.75. 

On  June  30, 1891,  the  condition  of  the  improvement  was  as  follows: 
The  north  jetty  was  completed  for  2,300  feet  in  length,  and  376  feet  in 
addition  were  partly  completed:  the  south  jetty  had  been  completed 
1,077  feet,  and  partly  completed  for  an  additional  length  of  223  feet, 
and  its  shore  end  had  been  strengthened  by  a  durable  sand  catch;  the 
dike,  had  been  completed  so  far  as  was  prudent  at  the  time  for  it» 
safety.  It  was  817  feet  long,  5J  feet  high  above  mean  low  water,  except 
that  near  its  center  a  weir  had  been  left  150  feet  long  and  2  feet  above 
mean  low  water.  The  least  depth  in  the  channel  across  the  bar  was 
12. 1  feet  at  mean  low  water.  Operations  were  in  progress  under  a  con- 
tract with  Mr.  J.  H.  White  to  deposit  in  the  north  jetty  10,000  tons, 
more  or  less,  of  rubblestone. 

This  contract  was  completed  during  the  year;  a  total  of  11,445  tons 
of  rubblestone  was  deposited  under  it,  and  the  north  jetty  was  com- 
pleted for  a  length  of  2,485  feet. 

During  the  latter  part  of  Jxme,  1892,  a  survey  of  the  bar  was  made. 
It  shows  that  the  channel  crossing  the  bar  has  changed  but  slightly  in 
direction  since  the  survey  of  1891,  but  has  deepened  so  that  the  least 
depth  at  mean  low  water  is  13. 1  feet  in  a  navigable  channel  at  least 
200  feet  wide.  The  distance  across  the  bar  between  the  18-foot  con- 
tours is  2,100  feet.  On  the  outside  of  the  bar  some  advance  of  the 
deep-water  contours  is  noticed.  Inside  the  bar  and  between  the  jet- 
ties, no  important  change  is  noted  in  the  deep-water  contours. 

At  the  date  of  this  report  the  north  jetty  is  completed  for  a  length  of 
2,485  feet,  and  partly  completed  for  190  feet  in  addition.  The  sout^ 
jetty  and  the  dike  are  in  the  same  condition  as  on  June  30, 1891« 

jFrom  notes  fornislied  by  Mi.  Hk^m  F.  Mills,  engineer  of  the  Essex 
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Company  at  Lawrence,  Mass.,  it  is  seen  that  the  spring  freshet  in  the 
Mernmac  Eiver  this  year  was  less  than  the  average  spring  freshet  in 
dnration  and  extent. 

To  complete  the  improvement,  an  appropriation  of  $117,500  will  be 
required,  all  of  which  conld  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1894,  in  tiie  extension  of  both  jetties  to  their  fuU 
projected  lengths. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  reftige  on  the  inside  of  Salisbury  Beach,  and  giving 
easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
drawing  17  feet,  approximately. 

This  work  is  located  in  the  collection  dlBtrict  of  Newburyport,  Mass.,  of  which 
Newbnryport  is  the  port  of  entry.  The  nearest  light-house  is  on  Plom  Island,  at 
the  entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  frirnished  by  the  collector  of  customs  for  New- 
bnryport, Mass. 

The  dates  and  amount  of  appropriations  for  this  work  are  as  follows: 

Act  of— 

Angust  11,1888 $25,000 

September  19,1890 25,000 


Act  of— 

Jnnel4,1880 $50,000 

March  3, 1881 iO,  000 

August  2,1882 40,000 

July  5,1884 40,000 

August  6, 1886 37,500 


Total 257,500 


Money  statement. 

July  1, 1891,  balance  unexpended $22, 787. 25 

June  30, 1892,  amount  expended  during  fiscal  year 16, 311. 04 

July  1,  1892,  balance  unexpended 6,476.21 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 476. 21 


'  Amount  (estimated)  required  for  completion  of  existing  project 97, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ug  J  une  30, 1894    97, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


compj 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1890,  $1,955.68;  1892,  $364.96. 


Sntrancea : 

l)onic8tic 
Clearancpfl : 
Foreign  . 
DoineHtic . 


Shipping. 


1890. 


No. 

21b 

321 

41 

309 


To-M. 

2,425 

88,825 

6,411 

85,384 


1891. 


No. 


8 


8 

4 


892 


913 

780 


1892. 


No. 
3 


4 
16 


Twns. 
387 


485 
4,083 


OmI 

Lainber 

MisceUaiieoiiB 


Imported. 


1890. 


Ton9. 

208,000 

1,000 

340 


1891. 


Tons. 
1,470 


190 


1892. 


Tonf. 

563 
*  135, 000 


'Feet. 


Average  draft  of  vessels  entering  the  harbor  is  10  feet ;  maximum  draft,  15  feet. 
The  coal  business  at  this  port  is  annually  increasing,  but  there  beini^uo  Vsis^^cXfiit 
statistics  can  not  be  given. 
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B  a. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  mouth  of  the  Merrimac  Biver  is  15  miles  northwest  firom  Gape 
Ann,  Massachusetts.  Tide  water  extends  up  it  a  distance  of  19  miles, 
or  to  the  foot  of  the  "Upper  Palls,^  IJ  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  nulls  in  Kew  England  are 
directly  interested  in  its  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific 
appropriations  for  improvement  of  Ifewburyport  Harbor,  while  many 
sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar  have 
been  removed  by  general  appropriations  for  the  improvement  of  the 
river. 

The  object  of  the  Merrimac  River  improvement  is  to  straighten, 
widen  and  deepen  the  natural  channel  from  the  bar  to  head  of  tide 
water  at  the  upper  falls  of  a  group  known  as  "Mitchells  Falls." 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet^  at  Haverhill 
Bridge,  4  feet. 

No  plan  of  the  river  above  ITewburyport  has  been  published  in  the 
reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  prox>osed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Mitchells  Falls,  and  to  remove  the 
gangway  rock  and  the  "  Boilers  "  in  Newburyport  Harbor. 

The  cost  wjis  estimated  to  be  $69,025. 

This  project  was  modified  in  1874  so  as  to  include  the  removal  of 
rocks  in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  abore 
Ifewburyport,  and  Eocks  Bridge,  and  at  Little  Curriers  Shoal,  East 
Haverhill,  so  that  the  channel  should  have  the  following  depths  at  or- 
dinary high-water  stages  of  the  river : 

From  the  mouth  to  Deer  Island  Bridge,  5  nules,  16^  feet;  thence  to 
Haverhill  Bridge,  12^  miles,  12  feet;  thence,  to  the  foot  of  Mitchefls 
Falls,  Hazeltine  Eapids,  1}  miles,  10  feet;  thence,  through  Mitchells 
Falls  to  the  head  of  the  Upper  Falls,  2^  miles,  not  less  than  4^  feet^ 
when  the  mill  water  at  Lawrence  is  running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $240,866.72. 

The  total  expenditures  to  June  30, 1891,  were  $230,866.72. 

The  excess  of  expenditures  over  the  estimate  is  due  to  the  removal 
of  rocks  and  other  obstructions  that  were  unknown  and  removal  not 
contemplated  when  the  estimate  was  made,  and  by  the  expense  of 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  June  30, 1891,  was  as  follows: 

The  modified  project  of  1874  was  completed  with  the  exception  of  the 
removal  of  the  "Boilers,''  upon  which  no  work  had  been  done. 

During  the  year  ending  June  30,  1892,  no  active  operations  have 
been  in  progress.  The  funds  made  available  by  the  act  of  September 
19, 1890,  were  appropriated  for  the  improvement  of  Mitchells  FaUs,  and 
as  the  amount  was  deemed  insufficient  for  any  practicable  benefit  to 
commerce,  my  reconunendation  that  the  funds  be  retained  in  the  Treas- 
ury until  further  funds  are  provided^  or  until  by  subsequent  legisIatioB 
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it  can  be  applied  to  some  otlier  part  of  the  river  where  its  expenditure 
will  be  of  benefit  to  commerce,  was  approved  by  the  Secretary  of  War 
August  29, 1891. 

^e  project,  as  modified  in  1874,  has  been  completed  with  the  excep- 
tion of  the  removal  of  the  "  Boilers,''  but  from  1883  to  1886  additional 
improvements  were  recommended  as  follows: 

For  that  part  of  the  river  below  Mitchells  Falls — 

(1)  To  remove  sunkeii  rocks  and  shoals  from  Mitchells  Falls $1, 500 

(2)  To  remove  the  ''Boilers''  to  a  depth  of  5  feet  at  mean  low  water, 

850  cubic  yards,  at  $25 8,750 

Contingencies 1,250 

Total : 11,500 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
now  obtained  through  Mitchells  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls)  was  in  1882  estimated  to 
cost,  for  dredging  through  Oages  Shoal  and  Andover  Bar  and  remov- 
ing bowlders  and  ledges,  $11,000. 

The  improved  channel  is  in  good  order. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Kewbnryport  is  the  nearest  port  of  entry.  The  nearest  light-hoases  are  the  Plum 
Island  Lights  and  the  Newbnryport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newbiu-yport 
Harbor. 

Ko  increase  in  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
Iowa: 


Act  of— 

May  23, 1828 $32,100.00 

April  23, 1830 3,506.72 

March  2,1831 16,000.00 

March  2, 1833 4,900.00 

June  28,1834 3,860.00 

July  11, 1870 25,000.00 

March  3, 1871 25,000.00 

June  10,1872 25,000.00 

March  3, 1873 25,000.00 

June  23,1874 10,000.00 

Appropriations  made  since  1870  have  been  expended  on  the  approved 
project  of  that  date  and  its  modifications. 


Act  of— 

March  3,1875 12,000.00 

June  18,1878 10,000.00 

March  3, 1879 5,000.00 

June  14,1880 12,000.00 

March  3, 1881 9,000.00 

August  2,1882 9,000.00 

Jlilv  5,1884 3,500.00 

September  19, 1890 10, 000. 00 

Total 240,866.72 


Money  statement. 

July  1, 1891,  balance  unexpended $10,000.00 

June  ^,  189@,  amount  expended  during  fiscal  year 9.48 

July  1,1892,  balance  unexpended 9,990.52 

Amount  appropriated  by  act  approved  July  13, 1892 1, 500. 00 

Amoimi  available  for  fiaoal ye«r  ending  June  30,1893 $11,490.62 
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B3- 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  River  is  a  tributary  of  the  Merrimac  River,  which  it  joins 
from  the  north  about  3J  miles  above  Ifewburyport.  The  tide  enters 
the  river  a  distance  of  about  9,600  feet,  following  the  channel  or  to  a 
dam  just  above  the  town  of  Amesbury,  Mass. 

The  present  channel  is  narrow,  exceedingly  crooked,  and  is  not  nav- 
igable at  low  water.  The  mean  range  of  the  tide  at  the  mouth  of  the 
river  is  6.7  feet. 

The  general  project  for  the  improvement  of  the  river  was  proposed 
January  24, 1885.  It  was  based  on  the  survey  provided  for  in  the 
river  and  harbor  act  of  July  5, 1884. 

This  project  proposed  to  make  a  channel  9,600  feet  long,  60  feet  wide 
on  the  bottom,  and  12  feet  deep  at  mean  high  water,  at  an  estimated 
cost  of  $77,000. 

Two  appropriations  have  been  made  for  this  improvement,  viz,  by 
the  river  and  harbor  act  of  August  11, 1888,  which  apprOjjriated  $3,000 
for  dredging: 

Provided,  That  this  sum  shall  not  be  exx>6nded  until  the  towns  of  Amesbniy  and 
Salisbury,  or  either  of  them,  shall  have  caused  such  a  draw  to  be  placed  in  the  prea- 
ent  bridge  over  said  river  as  may  be  approved  by  the  Secretary  of  War. 

And  by  the  river  and  harbor  act  of  September  19, 1890,  $5,000,  with 
a  similar  proviso. 

On  April  10, 1889,  the  Secretary  of  War  approved  the  plan  of  the 
proposed  bridge. 

On  May  11, 1892,  the  chairman  of  the  selectmen  of  the  town  of  Ames- 
bury,  Mass,  stated  that  the  bridge  over  the  Powow  River  had  been  re- 
constructed in  accordance  with  the  approved  plans. 

The  available  funds  are  insufficient  to  afford  any  appreciable  benefit 
to  commerce  by  their  expenditui-e,  and  they  will  be  retained  in  the 
Treasury  until  additional  funds  are  provided. 

To  complete  the  improvement  will  require  an  appropriation  of  $69,000. 
Of  this  amount  $30,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1894. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Newboryport  is  the  nearest  port  of  entry.  The  nearest  light-nonses  are  the  New- 
buryport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newburyport 
Harbor.  ¥o  increase  in  the  tonnage  of  the  river  is  apparent  and  no 
new  lines  of  water  transportation  have  been  established. 

Money  statemenL 

Jnlyl,  1891,  balance  nnexpended $8,000.00 

July  1, 1892,  balance  unexpended 8,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12,000.00 

'  Amount  ^estimated)  required  for  completion  of  existing  project 65, 000. 00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    SO,  000. 00 
^  Submitted  in  compliance  with  requiremonta  of  sectiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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B  4. 

IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  Eiver  empties  into  Plum  Island  Sound  9  miles  south  of  Kew- 
buiyport,  Mass.^  and  at  the  same  distance  west  of  Gape  Ann.  The  head 
of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  2  miles  east  of  the  mouth  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to  Barras 
Turn,  a  distance  of  2  miles,  was  at  least  60  feet  wide  and  4  feet  deep 
at  mean  low  water.  From  Barras  Turn  to  the  town  wharves,  a  dis- 
tance of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at  some 
places  but  1 J  feet  depth  at  mean  low  water.  The  mean  rise  or  faU  of 
the  tide  is  8.4  feet. 

The  original  project  for  imi)roveraent  was  submitted  December  C, 
1875.  It  proposed  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low 
water  from  Barras  Turn  to  the  town  wharves,  at  an  estimated  cost 
of  $25,000. 

On  November  5, 1883,  the  original  project  was  divided  into  three  par- 
tial projects : 

1.  The  removal  of  the  ledges  at  Heards  Point  and  opposite  Nabbys 
Point  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable 
channel  of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  Labor-in-Vain  and  The  Shoals  so  as  to 
open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  Barras  Turn, 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  annual  report  of  1887  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
channel  60  feet  wide  and  4  feet  deep  through  The  Shoals  and  Labor- 
in- Vain,  and  extendiQg  it  to  the  Deep  Hole  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Eeport  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is: 

By  act  of— 

August  6,1886 $2,500 

August  11, 1888 2,500 

Total 5,000 

The  amount  expended  to  June  30, 1891,  was  12,537  08,  and  a  channel 
had  been  dredged  4  feet  deep  at  mean  low  water,  60  feet  wide  at  Labor- 
in-Vain,  and  40  feet  wide  at  The  Shoals. 

During  the  fiscal  year  no  operations  were  in  progress. 

Proposals  were  twice  invited  during  the  year  1889,  and  it  is  evident 
that  the  work  will  cost  more  than  the  original  estimate.    The  expendi- 
ture of  the  small  amount  available  would  result  in  no  appreciable  ben- 
efit to  commerce;  it  therefore  will  be  retained  in  the  Treasury  until  ad 
ditional  funds  are  provided. 

T]ie  condition  of  the  improvement  at  date  is  the  same  as  on  June  30. 
189L 
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To  complete  the  original  project  would  require  an  appropriation  of 
$20,000,  but  the  present  proposed  partial  project,  it  is  believed,  will 
fully  meet  aU  the  reasonable  demands  of  the  present  commerce  of  ^e 
river,  and  this  it  is  estimated  can  be  effected  by  an  additional  appro- 
priation of  $2,500. 

Ipswich  River  is  in  the  coUeotion  district  of  Newboryport,  Mass.  The  nearest 
light-house  is  the  Ipswich  Ldght  on  Castle  Neck,  about  li  miles  southeast  from  the 
mouth  of  the  river. 

Commercial  statistics  are  included  in  those  of  Newburyport  Harbor. 
Ko  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

Money  statement. 

July  1, 1891,  bahmoe  unexpended $2^469.92 

July  1, 1892,  balance  unexpended 2,462.92 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 962.92 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894      2, 600. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B5. 

HARBOE  OP  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

.  Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Gape  Ann^  which  forms  the  northern  limit  of  MassachnaettB 
Bay.  The  shore  lines  of  the  bay  form  a  little  less  than  a  right  angle, 
and  their  directions  are  nearly  north  and  south,  and  east  and  west 
The  rocky  island  of  Straitsmouth  forms  the  eastern  extremity  of  one 
shore  line,  and  the  steep  headland  of  Andrews  Point  the  northern  end 
of  the  other. 

Following  the  line  of  the  proposed  breakwater,  the  bay  is  2}  mOes 
wide,  and  it  has  a  depth  of  2  miles  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep  high  hOlS) 
but  it  fronts  the  northeast,  and  is  open  to  the  fcdl  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  tiie 
sunken  rocky  ledges  called  Avery s  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  month 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unobstrocted) 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay,  showing  the  proposed  breakwater,  vms  published 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  188o,  page  682. 

The  original  project  for  improvement  was  submitted  in  18I&.  It  pro- 
posed a  continuous  breakwater  9,000  feet  long,  divided  into  two 
branches;  one  starts  at  Averys  Ledge  and  runs  in  a  direction  a  little 
west  of  north  to  Abners  Ledge,  a  distance  of  3,600  feet ;  the  other  extends 
5,420  feet  from  Abners  Ledge  in  a  northwesterly  direction,  and  termi- 
nates at  the  84-foot  contour  off  Andrews  Poiut. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
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edge  of  the  ledges  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  fU'st  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrews  Point,  is 
2,700  feet  wide  and  80  feet  deep. 

They  are  so  located  with  reference  to  each  other  that  vessels  can 
enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  original  project  proposed  to  build  the  substructure  of  the  break- 
water to  the  level  of  22  feet  below  low  water  of  a  mound  of  rubble- 
stone,  40  feet  wide  on  top. 

On  March  2,  1892,  the  project  was  modified  to  include  the  entire 
breakwater  by  a  report  of  the  special  board  of  engineers  constituted 
for  that  purpose. 

This  project  was  approved  March  17, 1892,  and  it  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone,  with  the  following  sec- 
tion :  On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low  water, 
a  slope  of  1  on  IJ;  thence,  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20  feetj  and  the 
rear  slope  1  on  ^^q  to  mean  low  water;  thence,  to  the  bottom,  1  on  1. 

The  axis  of  the  eastern  branch  of  the  breakwater  is  indicated  by  an 
iron  spindle  on  Averys  Ledge  when  in  rjinge  with  the  south  light-house 
on  Thatchers  Island.  Gross  ranges  are  established  by  iron  pipes  let 
into  the  rocks  on  Dry  and  Little  Salvages,  which  mark  points  at  inter- 
vals of  100  feet  from  the  spindle  (initial  point)  on  Averys  Ledge. 

The  axis  of  the  north  branch  is  cross  range  3,640. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  than  10  per  cent  of  the  original  estimates  of  cost. 

Should  operations  be  susjiended  at  any  time  from  want  of  ftinds,  or 
annual  appropriations  be  reduced  to  small  sums  for  a  series  of  years, 
the  expense  for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  appropriated  to  date  is  $450  000. 

The  total  amount  expended  to  June  30, 1891,  was  8322,321.37.  At  that 
date  407,173  tons  of  rubblestone  had  been  deposited  in  the  breakwater, 
essentially  completing  its  substructure  between  cross  ranges  140  and 
"3,740. 

During  the  fiscal  year  108,515  tons  of  rubblestone  were  deposited  in 
the  breakwater,  under  a  contract  dated  December  4,  1890,  with  the 
Bockx>ort  and  Pigeon  Hill  Granite  companies,  essentially  c^ompleting 
the  substructure  of  the  breakwater  between  cross  ranges  140  and  4,740. 

On  June  10,  1892,  this  contract  was  extended  three  months  from  July 
1, 1892,  at  the  request  of  the  contractors. 

To  complete  the  project  will  cost  $4,550,000,  approximately. 

During  the  year  ending  June  30, 1894,  $250,000  could  be  expended 
to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  to  lile  and  property, 
and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  U  situated  in  the  collection  district  of  Gloucester,  Mass. 
The  nearest  light-honse  is  Straitsmouth  Light,  situated  on  Straitsmouth  Island,  at 
the  sonthej-n  entrance  to  the  bay. 
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The  accompanying  commercial  statistics  for  tlie  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  Mr.  Charles  S.  Eogers,  Bockport, 
Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 

Act  of  July  5, 1884 $100,000 

Augusts,  1886 100,000 

August  11,1888 100,000 

September  19, 1890 150,000 

Total $450,000 

Money  statement. 

July  1, 1891,  balance  unexpended $127,678,63 

June  30, 1892,  amouut  expended  during  fiscal  year 77, 020. 52 

July  1,  1892,  balance  unexpended 60,658.11 

July  1,  1892,  outstanding  liabilities $19, 627. 18 

July  1, 1892,  amount  covered  by  uncompleted  contracts  ....     16, 351. 53 

35,978.71 

July  1, 1892,  balance  available 14,679.40 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 164, 679. 40 

'  Amount  (estimated)  required  for  completion  of  existing  project 4, 400, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 

i      1894 260,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 
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report  of  board  of  enaineers  on  location,  plan,  and  esti 
mates  for  harbor  of  refuge  at  sandy  bay,  gape  ann,  mas- 
sachusetts. 

United  States  Engineer  Office, 

Boston^  Mdss.^  March  2^  1892, 

General:  The  Board  of  Engineers,  constituted  by  Special  Orde* 
No.  91,  Headquarters,  Corps  of  Engineers,  July  26,  1884,  "to  consider 
and  report  upon  the  location,  plan,  and  estimates  for  a  national  harbor 
of  refuge  at  Sandy  Bay,  Cape  Ann,  Massachusetts,"  ordered  to  reas- 
semble at  the  call  of  the  senior  member  "  to  consider  and  report  upon 
plan  for  superstructure  of  the  breakwater  at  that  place,''  by  Spe<>ial 
Orders  No.  3,  Headquarters,  Corps  of  Engineers^  January  12, 1882|  and 
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to  ^<  report  a  plan  for  snbstructure  as  well  as  superstmcture  for  the 
entire  breakwater  proposed  for  that  locality,^  by  Department  letter 
dated  February  1, 1892,  has  the  honor  to  submit  the  following  rei)ort: 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Cai>e  Ann,  which  forms  the  north  limit  of  Massachusetts  Bay. 
Its  shore  lines  form  a  little  less  than  a  right  angle,  and  their  directions 
are  nearly  north  and  south  and  east  and  west.  The  rocky  island  of 
Straitsmouth  forms  the  eastern  extremity  of  one  shore  line,  and  the 
steep  headland  of  Andrews  Point  the  northern  end  of  the  other. 

Following  the  adopted  line  of  the  breakwater,  the  bay  is  2f  miles 
wide  and  has  a  depth  of  about  2  miles. 

On  the  land  side  the  bay  is  perfectly  protected  by  steep,  high  hills, 
but  it  is  open  to  the  full  force  of  the  violent  easterly  and  northeasterly 
gales  of  this  coast. 

At  the  mouth  of  the  bay  sunken  rocky  ledges  exist,  viz:  Avery 
Ledge,  the  Dry  and  Little  Salvages,  the  Flat  Ground,  and  Abner 
Ledge.  Inside  these  ledges  the  bay  is  entirely  unobstructed,  and  has 
an  average  depth  of  50  feet  at  mean  low  water  over  an  area  of  about 
1,300  acres. 

The  river  and  harbor  act  of  August  2, 1882,  provided  for  an  exam- 
ination or  survey  of  this  bay  with  a  view  to  the  construction  of  a  har- 
bor of  reftige. 

Maj.  C.  W.  Eaymond,  Corps  of  Engineers,  the  local  engineer,  on  No- 
vember 28, 1883,  submitted  a  survey,  project,  and  jestimate  for  a  break- 
water to  form  the  proposed  harbor.  His  report,  which  will  be  found  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  page  565,  states 
that  the  project  is  preliminary  and  that  detailed  plans  can  only  be  de- 
termined after  a  protracted  study  of  the  forces  in  operation. 

This  Board,  which  then  consisted  of  Col.  Charles  E.  Blunt  and  Lieut. 
Cols.  Wm.  P.  Craighill  and  Walter  McFarland,  Corps  of  Engineers,  in 
its  reports  of  August  22  and  November  20, 1884,  stated  that  the  lines 
selected  for  the  breakwater  by  the  local  engineer  were  the  best  that 
could  be  adopted  for  the  formation  of  *^  a  national  harbor  of  refuge  of 
the  first  class "  in  this  locality,  if  it  be  decided  that  such  a  harlx^r  is 
necessary.  The  Board  expressed  no  opinion  as  to  the  character  and 
details  of  the  structure  proposed,  it  being  understood  that  these  would 
depend  upon  investigations  to  be  made  before  the  commencement  of 
the  work,  or  during  the  earlier  progress  of  operations  on  the  substruc- 
ture. The  reports  of  the  Board  above  referred  to  are  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1885,  pages  523  and  528. 

No  detailed  plan  for  this  breakwater  has  yet  been  adopted  by  the 
Department,  but  the  work  in  progTess  upon  its  construction  since  No- 
vember, 1885,  has  been  carried  on  in  conformity  with  the  preliminary 
project,  modified  from  time  to  time  by  the  approval  of  propositions  for 
the  expenditure  of  successive  appropriations.  A  brief  statement  of  the 
main  features  of  the  preliminary  project,  and  of  the  modifications 
already  adopted,  with  the  reasons  leading  thereto,  seems  necessary  to 
show  the  present  condition  of  the  improvement,  and  to  explain  the 
recommendations  made  by  this  Board,  which  are  based  upon  the  later 
experiences  here  and  elsewhere  in  this  and  other  countries. 

The  breakwater,  as  proposed  by  the  local  engineer  and  approved  by 
the  Board  of  1884,  consisted,  essentially,  of  two  branches,  one  starting 
firom  Avery  Ledge  and  extending  north  by  west  to  Abner  Ledge,  a 
distance  of  about  3,600  feet;  the  other  starting  from  Abner  Ledge  and 
extending  west-northwest  for  a  distance  of  about  5,400  feet.  Along  the 
southern  branch,  between  Avery  and  Abner  ledges,  the  averagje^  \ii<^»si 
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low-water  depth  is  only  aboat  45  feet,  while  along  the  western  branch 
the  average  mean  low-water  depth  is  about  65  feet.  The  essential  fea- 
tures of  the  structure  adopted  for  estimate  in  the  preliminary  project 
of  1884  are  as  follows : 

1.  A  solid  conical  pier  of  masonry  on  Avery  Ledge,  the  diameter  at 
top  being  30  feet  and  at  bottom  45  feet,  and  a  similar  but  smaller  pier 
at  the  western  end  of  the  breakwater. 

2.  A  substructure  consisting  of  an  enrockment  formed  by  dumping 
granite  grout  from  barges,  the  smallest  rubble  placed  in  the  core,  the 
medium-sized  in  the  inner  layer  and  the  largest  in  the  outer  covering. 
This  arrangement  was  intended  to  increase  the  volume  of  the  voids, 
and  thus  diminish  the  amount  of  stone  required  for  the  enrockment, 
and  was  based  upon  the  experience  at  Bastia.  The  upper  surface  of 
the  substructure  was  to  be  15  feet  below  extreme  low  water.  This 
depth  was  at  that  time  considered  to  be  the  limit  of  the  effective  action 
of  the  sea,  the  adopted  project  for  the  Delaware  Breakwater  placing 
the  base  of  the  superstructure  only  12  feet  below  mean  low  water. 

3.  A  superstructure  consisting  of  a  masonry  wall  formed  of  very 
large  stones  laid  up  dry  below  water,  and  above  low  water  a  masonry 
wafi  laid  in  cement.  The  dry  wall  below  water  was  provisionally 
adopted,  pending  further  investigation,  because  of  the  great  facilities 
for  obtaining  very  large  stones  in  the  immediate  vicinity,  and  because 
of  the  experience  of  the  local  quarrymen  in  laying  large  stones  under 
water. 

Assuming  an  annual  appropriation  of  $400,000,  and  the  employment 
of  the  best  plant  and  the  Bastia  method,  with  rubble  at  70  cents 
per  ton,  this  breakwater  was  estimated  by  the  Board  of  1884  to  cost 
$5,000,000. 

It  was  proposed  to  commence  the  construction  of  the  breakwater  by 
building  tiie  pier  on  Avery  Ledge,  and  to  continue  the  work  by  extend- 
ing the  siibstructure  and  superstructure  from  that  -point  along  the 
southern  branch  toward  Abner  Ledge.  This  course  was  adopt^  he- 
cause  the  southern  branch  of  the  breakwater  is  situated  in  the  least 
depth  of  water,  where  beneficial  results  could  soonest  be  obtained,  and 
because  it  shelters  the  anchorage  from  the  most  violent  northeast 
stoims.  The  western  branch  covers  the  anchorage  from  the  less  vio- 
lent northerly  storms,  and  would  be  of  little  or  no  value  untU  after  the 
construction  of  the  southern  branch.  Avery  Ledge  is  the  most  exposed 
portion  of  the  whole  line,  and  it  was  considered  desirable  to  determine 
by  actual  construction  the  feasibility  of  building  this  most  exposed 
part  before  committing  the  Government  to  heavy  expenditures  on  the 
rest  of  the  work.  Avery  Ledge  is  a  great  danger  to  navigation,  maoy 
vessels  having  been  wrecked  thereon.  It  was  considered  that  a  pier 
constructed  upon  it  would,  therefore,  be  of  some  immediate  value  to 
commerce,  would  form  a  base  for  experiments  to  determine  the  charac- 
ter and  details  of  the  superstructure,  and,  finally,  would  serve  to  hold 
in  position  a  spindle  necessary  as  a  range  in  forming  the  substructure. 
It  was  believed  that  it  would  be  otherwise  impossible  to  maintain  such 
a  spindle  permanently  in  this  locality. 

On  May  20,  1885,  under  the  orders  of  the  Department,  the  local 
engineer  submitted  a  detailed  project  for  the  construction  of  a  stone 
and  concrete  pier  on  Avery  Ledge,  and  reported  that  he  had  consid- 
ered a  project  for  a  pier  consisting  of  a  heavy  cylinder  of  cast  iron  filled 
with  concrete,  which  he  rejected  for  reasons  stated.  On  June  25, 1885, 
the  Board  of  Engineers  for  Fortifications  and  River  and  Harbor  Im- 
provements, etc.,  to  whom  this  project  was  referred  for  consideration. 
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reported  in  favor  of  the  building  of  the  pier  <^  of  concrete  in  situ  inside 
of  a  cast-iron  casing,  following  the  method  used  in  the  foundations  of 
the  light-house  at  Duxbury  Pier,  Massachusetts.''  The  Chief  of  Bngi- 
neerSy  in  his  indorsement  upon  this  project,  dated  July  2, 1885,  remarked 
that  "  it  would  be  less  costly  to  cover  Avery  Ledge  with  masses  of 
stone  or  conct'ete  blocks,  forming  thus  the  termination  of  the  break- 
water after  the  portion  contiguous  to  the  ledge  should  have  been 
built." 

On  September  10,  1885,  under  the  orders  of  the  Department,  the 
local  engineer  submitted  a  project  for  the  expenditure  of  the  available 
ftinds.  In  conformity  with  the  orders,  the  project  provided  for  "a 
structure  ui)on  the  summit  of  the  ledge,"  and  for  the  distribution  of 
broken  stone  upon  the  bottom  along  the  line  of  breakwater."  By  in- 
vestigations in  the  locality,  and  by  the  study  of  more  recent  experi- 
ence in  foreign  harbors,  it  had  become  apparent  that  the  limit  of  wave 
action  heretofore  adopted — 15  feet  below  extreme  low  water — was  alto- 
gether too  small,  and  that  it  would  not  be  safe  to  establish  the  founda- 
tion of  the  superstructure  at  a  higher  level  than  22  feet  below  mean 
low  water.  Under  these  circumstances  it  was  considered  that  the  plan 
for  a  dry  masonry  wall  must  be  rejected,  and  that  if  any  wall  was  to 
be  built  below  low  water  it  must  be  of  concrete  dex>osited  either  in 
place,  as  at  Quebec  and  Wicklow,  in  bags,  as  at  Aberdeen  and  New 
Haven,  or  in  sloping  blocks,  as  at  Colombo^  E<^union  and  elsewhere. 
The  project  repeats  the  opinion  that  the  establishment  ui)on  Avery  Ledge 
of  a  cast-iron  cylinder,  to  be  filled  with  concrete,  is  practically  impossi- 
ble; provides  for  the  construction  of  a  portion  of  the  rubble  base  of  the 
breakwater,  the  upper  surface  to  be  40  feet  in  width  and  22  feet  below 
mean  low  water;  states  that  it  will  probably  be  found  most  economical 
to  construct  the  superstructure  of  concrete,  and  finally  recommends 
the  placing  of  two  large  concrete  blocks  upon  the  ledge.  The  advant- 
ages of  the  proposed  structure  on  the  ledge  are  stated  in  the  project  as 
follows: 

1.  It  wUl  test  the  durability  of  concrete  exposed  to  ice  and  heavy  seas  in  this 
locality.  No  wear  from  floating  ice  is  anticipated,  but  it  is  possible  that  on  the 
occasional  qniet  days  of  winter  the  water  in  contact  with  the  concrete  surface  may 
freeze,  and  thus  that  surface  may  be  gradually  disiutegrnted. 

2.  It  forms  a  convenient  central  core  from  which  to  construct  in  the  future  the  pier 
of  the  breakwater,  and  it  wiU  be  useful  for  this  purpose  without  reference  to  the 
method  of  construction  adopted.  Thus  the  final  project  for  the  pier  is  left  to  be  de- 
cided upon  after  the  durability  of  concrete  in  this  locality  has  been  determined  by 
actual  experiment. 

3.  Its  spindle  forms  a  permanent  range  mark  for  the  construction  of  the  rubble 
base  of  the  breakwater. 

This  project  having  been  approved  by  the  Department,  work  upon 
the  rubble  substimcture  was  comni4)nced  under  contract  in  November, 
1885.  The  method  of  arranging  the  rubble  suggested  in  the  prelimi- 
nary project  was  abandoned,  the  funds  available  not  being  sufficient  to 
justify  the  establishment  of  the  necessary  plant  for  this  purpose. 
Preparations  were  in  progress  for  the  formation  of  the  concrete  blocks 
when  Maj.  Baymond  was  relieved  from  charge  of  the  work  on  February 
4,1886. 

On  May  14, 1886,  the  Department  modified  the  plan  of  construction 
for  the  pier  at  Avery  Ledge,  authorizing  a  construction  of  "  concrete 
in  situ  inside  of  a  cast  iron  shell,  as  suggested  by  the  Board  of  En- 
gineers for  Fortifications  and  for  River  and  Harbor  Improvements,  etc., 
June  25,  1885."  This  cast-iron  and  concrete  structure  was  completed 
in  July,  1886;  the  iron  shell  was  destroyed  in  less  than  a  month,  and 
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fiuaUy  the  concrete  aad  spindle  were  swept  away.  Since  that  thne 
operations  on  Avery  Ledge  have  been  confined  to  the  erection  of  spin- 
dles and  their  replacement  when  swept  away  by  collision  or  storms. 
(The  last  spindle,  8  inches  in  diameter,  sunk  intx)  the  rock  34  inches, 
has  been  standing  uninjured  since  January  1, 1889.) 

Under  various  appropriations  and  contracte,  work  upon  the  base  of 
the  southern  branch  of  the  breakwater  has  been  in  progress  siuce 
November,  1885.  The  Board  is  informed  that  at  the  close  of  the  exist- 
ing contract  the  substructure  between  Avery  and  Abner  ledges,  and 
beyond,  a  distance  of  about  5,000  feet,  will  have  been  esseutisdly  com- 
pleted, with  its  upper  surface  40  feet  wide  and  22  feet  below  mean  low 
water,  in  accordance  with  the  project.  About  538,000  tons  of  un- 
arraiiged  rubble,  at  an  average  price  of  67^  cents  per  ton,  will  have 
been  deposited  to  form  this  structure.  The  Board  finds  no  evidence 
that  any  of  this  rubble  has  been  moved  by  the  action  of  the  sea. 

The  original  project  of  a  random  stone  substructure,  carrying  a  ma- 
sonry wall,  was  proposed  in  order  to  save  the  great  exx)ense  of  carry- 
ing the  rubble  mass  above  high  water,  which  involves  the  deposit  of  an 
enormous  amount  of  material  below  the  limit  of  the  effective  action  of 
storms.  The  execution  of  such  a  project  is  only  possible  with  very 
large  appropriations  and  the  best  appliances.  If  this  method  of  con- 
struction is  to  be  followed,  the  Board  is  of  the  opinion  that  the  top 
width  of  the  substructure  should  be  40  feet,  and  it  should  be  22  feet 
below  mean  low  water,  as  now  provided  for.  The  Board  is  further  of 
the  opinion  that  the  employment  of  concrete  in  place  or  in  bags  of 
large  size  in  the  construction  of  the  superstructure  is  not  advisable, 
and  the  only  method  of  wall-building  which  gives  reasonable  promise 
of  success  is  the  method  of  sloping  concrete  blocks  adopted  at  Colombo 
and  Reunion. 

The  Board,  however,  is  not  prepared  to  recommend  such  a  construc- 
tion at  the  present  time.  As  stated  in  the  revised  project  for  the  Del- 
aware Breakwater  {vide  Annual  Beport  of  the  Chief  of  Engineers  for 
1891,  page  1079),  there  is  no  precedent  for  the  construction  of  an  off- 
shore breakwater  on  the  sloping  block  system.  All  the  breakwaters 
built  on  this  plan  have  started  from  the  shore,  and  this  fact  has  deter- 
mined the  character  of  the  plant  employed.  Thus  at  Colombo,  Madras, 
Mormugoa,  Manora,  Kustendjie,  and  B6union,  the  blocks  were  placed 
in  position  by  large  and  costly  overhanging  balance  cranes,  which  trav- 
eled on  railways  along  the  breakwaters,  and  could  be  run  on  shore 
during  seasons  of  exposure.  The  peculiar  advantages  of  such  ma- 
chines would  be  entirely  lost  in  an  offshore  construction.  The  expo- 
sure of  the  site  to  the  violent  action  of  waves  and  currents,  and  the 
necessity  of  accurate  adjustment  imposed  by  the  sloping  block  system, 
render  t^e  use  of  floating  appliances  entirely  out  of  the  question.  A 
special  plant  would  have  to  be  devised,  which  would  be  experimental 
in  character  and  doubtless  very  expensive.  The  leveling  of  the  upp€ff 
surface  of  the  substructure  for  the  foandation  of  the  wall  would  have 
to  be  done  by  divers  and  would  be  slow,  difficult,  and  costly.  The 
construction  of  a  pier  on  Avery  Ledge,  as  an  abutment  for  the  end 
of  the  wall,  would  be  troublesome  and  expensive,  as  shown  by  previous 
experience.  Finally,  no  experiments  have  yet  been  made  to  determine 
the  durability  of  concrete  in  this  locality,  and  the  Board  is  far  from 
satisfied  that  this  material  would  bear  without  rapid  disintegration  the 
exposure  to  which  it  would  be  subjected. 

Under  existing  circumstances  the  Board  is  of  the  opinion  that  the 
best  method  of  construction  for  the  southern  branch  of  the  breakwater 
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between  Avery  and  Abner  ledges  is  to  form  it  by  the  deposit  of  gran- 
ite rubble  in  the  manner  now  adopted  for  the  work  in  progress  at  the 
Delaware  Breakwater.  It  is  proposed  to  give  the  mound  a  width  of  61 
feet  at  mean  low  water  and  to  form  it  up  to  that  level  by  the  deposit  of 
random  stone,  so  that  the  slopes  shall  be  such  as  may  be  established 
by  the  action  of  the  sea,  the  heaviest  stones  to  be  placed  on  the  exposed 
face  of  the  structure.  It  is  proposed  to  give  the  superstructure,  above 
low  water,  a  height  of  18  feet  and  a  top  width  of  20  feet,  with  slopes  of 
about  1  on  1  on  the  sea  side  and  1  on  -^  on  the  inside,  formed  by  the 
heaviest  stones  laid  in  position,  the  interior  space  to  be  filled  with  rub- 
ble. The  cross  section  provisionally  adopted  by  the  Board  is  shown  on 
the  accompanying  sketch.  It  is  based  upon  a  study  of  the  storm-devel- 
oped sloi>es  of  the  breakwaters  at  Eockport  and  in  Delaware  Bay. 
Experience  during  the  progress  of  the  work  may  require  the  modifica- 
tion of  its  form  and  dimensions. 

As  before  remarked,  it  was  originally  proposed  to  begin  the  construc- 
tion of  the  southern  branch  at  Avery  Ledge,  the  most  exi)osed  point  of 
the  line,  in  order  to  determine  the  feasibility  of  this  part  of  the  work 
before  committing  th  e  Government  to  further  heavy  expenditures.  This 
reason  no  longer  exists,  a  large  sum  having  been  already  expended  in 
the  formation  of  the  substructure.  The  Board  is,  therefore,  of  the 
opinion  that  the  work  of  raising  the  breakwater  to  its  fidl  dimensions 
should  be  commenced  at  the  northern  end  of  the  branch,  at  Abner  Ledge, 
which  is  the  least  exx>osed  x>ortion  of  the  line,  and  should  be  gradually 
extended  until  it  reaches  Avery  Ledge.  The  experience  obtained  from 
this  work,  and  investigations  made  during  its  progress,  will  determine 
whether  the  head  of  l£e  breakwater  at  Avery  Ledge  can  be  formed  of 
large  natural  or  artificial  blocks,  or  which  of  the  other  methods  proposed 
should  be  adopted. 

For  the  western  branch  of  the  breakwater,  the  Board,  with  its  pres- 
ent information,  is  unwilling  at  this  time  to  recommend  any  method  of 
construction  other  than  the  rubble  mound  proposed  for  the  southern 
branch,  although  the  average  depth  is  so  great  that  the  structure  will 
be  of  very  great  size  below  the  level  of  sea  action.  The  Board  recom- 
mends for  this  branch  the  provisional  adoption  of  the  rubble  method, 
with  the  cross  section  shown  on  the  accompanying  sketch.  During  the 
progress  of  work  on  the  southern  branch  a  thorough  investigation 
should  be  made  of  recent  foreign  practice,  especially  at  the  harbor  of 
Boulogne,  with  a  view  to  possible  economy  by  the  construction  of  a 
masonry  wall  above  low  water. 

The  project  submitted  by  the  Board  is  based  upon  the  fact  that  the 
country  in  the  vicinity  of  the  work  is  covered  with  hills  of  syenite,  con- 
taining extensive  quarries,  from  which  stone  can  be  obtained  at  a  low 
price.  The  rubble  employed  is  the  refrise  of  the  quarries,  and  its  re- 
moval has  hitherto  been  a  source  of  expense  to  quarry  companies.  It 
has  been  estimated  that  the  four  breakwaters  bmlt  out  from  the  shore 
near  Bockport  contain  about  1,500,000  tons  of  this  refrise  materiaL  In 
the  preliminary  project  the  local  engineer  estimated  the  cost  of  the 
rubble  in  the  breakwater  with  the  present  means  of  production  at  70 
cents  per  ton;  but  he  was  of  the  opinion  that  if  extensive  quarries 
were  opened  at  Gap  Head,  Gully  Point,  and  Straitsmouth  Island,  and 
the  rock  broken  out,  by  large  blasts,  the  work  could  be  greatly  cheap- 
ened. The  actual  contract  prices  paid  for  stone  have  been  58.3  cents 
per  ton  in  1885,  71  cents  per  ton  in  1886  and  1888,  and  73J  cents  per 
ton  in  1891.  The  Board  believes  that  if  a  contract  for  a  very  large 
amount  of  stone,  which  would  Justify  the  opening  of  quarries  specially 
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for  its  productioii,  were  authorized  by  Congress,  the  cost  of  this  material 
would  be  greatly  reduced. 

This  Board  is  further  of  the  opinion  that  the  breakwater  can  be  com- 
pleted with  the  section  recommended,  provided  liberal  appropriations 
are  made  by  Congress  for  its  continuation^  within  the  estimate  sub- 
mitted by  the  Board  of  1884,  $5,000,000. 
A  map  accompanies  this  report. 
Bespectfidly  submitted. 

Wm.  p.  Craighill, 
OoloneL  Corps  of  Engineers. 
S.  M.  Mansfield, 
Lieut.  CoLj  Corps  of  Engineers. 
C.  W.  Baymond, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[First  indoraemeiii.] 

Offioe  Chief  of  Engineers, 

U.  S.  Army, 
Mareh  14^  1892. 

EespectfuUy  submitted  to  the  Secretary  of  War. 

The  project  submitted  in  1884,  under  which  work  has  heretofore  been 
carried  on  at  this  locality,  provides  for  the  construction  of  a  contin- 
uous breakwater  about  9,000  feet  long,  extending  from  Avery  Ledge 
northwest  to  the  86-foot  contour  off  Andrews  Point. 

The  estimated  cost  of  this  work  was  $5,000,000. 

The  within  project  by  the  Board  of  Engineers  proposing  plan  for 
substructure  as  well  as  superstructure  of  the  entire  breakwater  is  recom- 
mended for  approval.  It  is  the  opinion  of  the  Board  that  with  liberal 
appropriations  the  breakwater  can  be  completed  with  the  section  now 
reconmieuded  within  the  estimate  submitted,  viz,  $5,000,000. 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers* 

[Second  iadorbement.] 

War  Department,  March  17 j  1892. 

The  within  project  is  approved  as  recommended  by  the  Chief  of  En* 
gineers. 

8.  B.  Elkins, 
Secretary  of  War. 


B6. 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  BiASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  Kew  England  fishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Cax)e  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
coast  occur,  and  provides  a  secure,  ample  shelter  for  all  classes  of  ves- 
sels, except  from  south  winds,  and  from  these  a  moderate  extent  of 
protected  anchorage  is  afforded  in  the  inner  harbor. 
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It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  chan- 
nels connecting  them,  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce,  but  the  inner  harbor  and  channel  are  obstructed  by  bowl- 
ders, ledges,  and  shoals,  dangerous  and  inconvenient  to  shipping,  and 
the  outer  harbor  or  roadst^d  is  open  to  the  action  of  all  southerly 
winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Keport  of  the  Chief 
of  Engineers  for  1887,  page  506. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  ordered  by  act  of  July  11,  1870. 
(Eeport  of  the  Chief  of  Engineers,  1871,  page  869.) 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
harbor  at  a  cost  of  $10j606.20,  and  the  construction  of  a  breakwater 
from  Eastern  Point  over  Dog  Bar  to  Eound  Bock  Shoal,  at  an  estimated 
cost  of  ¥494,148.65. 

On  November  10, 1884,  Maj.  C.  W.  Eaymond,  Corps  of  Engineers,  by 
order  of  the  special  Board  of  Engineers  that  was  considering  the  sub- 
ject of  the  Sandy  Bay  Breakwater,  submitted  a  project  for  two  break- 
waters at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000  on 
essentially  the  same  site  as  that  proposed  in  1871,  and  a  supplementary 
one  through  ^N'ormans  Woe  Eock,  to  cost  $607,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers' 
Beport  for  1885,  page  534. 

On  January  20,  1885,  it  was  recommended,  in  accordance  with  act  of 
July  5,  1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  of  Muscle 
Point  be  made,  and  that  Babsons  Ledge  be  removed  to  21  feet  at  mean 
low  water.  (Report,  of  Chief  of  Engineers,  1885,  page  541.)  In  the  an- 
nual report  for  this  harbor  for  1887  a  general  project  for  its  improvement 
was  submitted,  based  on  the  survey  provided  for  by  act  of  Congress  ap- 
proved August  6, 1886.    (Chief  of  Engineers'  Report,  1887,  page  500.) 

This  project  proposed  to  remove  from  the  inner  harbor  lOlJ  cubic 
yards  of  rock  known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow 
measurement,  at  an  estimated  cost  of  $65,000;  and  to  construct  the 
breakwater^  recommended  in  the  project  of  1884,  that  extends  from 
Eastern  Point  to  Round  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $40,000. 

The  amount  expended  to  June  30, 1891,  was  $24,648.60. 

The  condition  of  the  improvement  June  30, 1891,  was  as  follows: 

Clam  Rock  had  been  reduced  from  1  foot  to  9J  feet  at  mean  low 
water ;  Pinnacle  Rock,  from  8^  to  16J  feet,  mean  low  water;  rock  off 
Pews  Wharf,  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's 
Wharf,  from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks 
were  reduced  to  the  level  of  the  surrounding  bottom. 

Babsons  Ledge  had  been  reduced  from  11  to  14  feet,  mean  low  water; 
no  work  had  heidn  done  on  the  breakwater. 

Two  channels  had  been  dredged  in  Harbor  Cove,  approximately  par- 
allel to  the  heads  of  the  wharves;  the  east  channel  was  550  feet  long; 
the  west,  1,000  feet  long;  both  were  40  feet  wide  and  10  feet  deep  at 
mean  low  water,  except  over  a  small  ledge  uncovered  by  the  dredgin^^ 
off  Parmenters  Wharf. 

All  the  ledges  obstructing  the  channel  in  the  main  harbor  between 
Harbor  Cove  and  Pews  Wharf  had  been  removed  to  the  depth  of  the 
projected  dredging  in  this  part  of  the  harbor,  and  a  contract  was  in 
force  with  the  Kay  State  Dredging  Company  to  remove  40,000  cubic 
yards  fix)m  Harbor  Cove  and  the  maiu  harbor. 

OperationB  under  this  contract  weie  commenced  in  July,  1891,  and 


568         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

satisfactorily  completed  in  November,  1891 ;  47,298  cubic  yards  were 
removed. 

At  the  date  of  this  report  the  two  channels  in  Harbor  Cove  are  each 
140  feet  wide,  10  feet  deep  at  mean  low  water,  and  the  inner  harbor 
has  been  improved  from  its  entrance  near  Fort  Point  to  the  steamboat 
wharf,  so  that  15  feet  depth  at  mean  low  water  can  be  carried,  except 
over  four  small  ledges  uncovered  by  the  dredging  near  the  Halibat 
Company's  Wharf. 

To  complete  the  improvement  will  require  an  appropriation  of  $40,000 
for  dredging  and  $732,000  for  the  breakwater  at  Eastern  Point.  Of 
this  amount  $305,000  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1894,  in  completing  the  proposed  dredging  and 
in  commencing  the  breakwater. 

The  prospective  advantages  to  commerce  by  the  completion  of  the 
improvement  are  greater  facilities  and  safety  in  the  movement  of  ves- 
sels in  the  harbor,  and  a  more  safe  anchorage  for  vessels  seeking  pro- 
tection from  southerly  gales. 

Gloucefiter  Harbor  is  in  the  collection  district  of  Gloacester,  Mass.,  of  which  Glou- 
cester is  the  port  of  entry. 

The  nearest  light-houses  are  Ten  Found  Island  Light,  in  the  harbor,  and  Eastein 
Point  Light  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  frirnished  by  the  collector  of  customs  at  Glou- 
cester, Mass. 

The  date  and  amount  of  appropriations  for  this  work  are  as  follows: 

Act  of— 

June  10.  1872 $10,000 

August  5, 1886 5,000 

August  11,  1888 10,000 

September  19, 1890 15,000 

Total 40,000 

Money  statement 

July  1,  1891,  balance  unexpended $15, 351. 40 

June  3k),  1892,  amount  expended  during  fiscal  year 12, 043. 77 

July  1,  1892,  balance  unexpended 3,307.63 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  90,  1893 43, 307.  & 

'Amount  f estimated)  required  for  completion  of  existing  project 752, 000.00 

Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  J  luie  30, 1894  305, 000. 00 
^  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Amount  of  revenue  coUected,  1890,  $50,464.23;  1891,  $19,800  j  1892, 


Shipping. 


Bntrances : 

Foreign.. 

Domestic 
Clearances : 

Foreign . . 

Domestic 


1890. 


Xo. 
136 
22 

123 
41 


Tom. 

29.138 

2,149 

10,130 
18.034 


1891. 


No. 

146 

30 

• 

138 
G7 


Ton*. 
26,235 

6,000 

23,500 
11,220 


un. 


No. 

SIS 

25 

189 
77 


Am. 
43s  4C0 

85,^ 
17,  U« 
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Commercial  aiaiiitios — Continued. 


Imported. 


1890. 


1891. 


1892. 


coia 

Salt 

Lnmber 

liorchandiae. . 
HiBoeUaaeons 


Tons. 


28,824 


Ton». 
45,000 
30,000 


8,100 


Tont. 

37,200 

83,000 

200 

8,000 

500 


All  olasses  of  Tessels  frequent  the  harbor,  from  5  tons  to  1,500  tons;  greatest  draft, 
24  feet. 

The  business  of  shipping  salt  to  Nova  Scotia,  New  Brunswick  and  Newfoundland 
has  been  established  dunne  the  fiscal  ^ear. 

Total  number  of  Tessels  boarded  during  the  year  was  3,900. 

Tonnage  of  district,  493  yessels,  35,200  tons. 


B  7. 
IMPROVEMENT  OP  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  about  5^  miles  northeastward  from  the 
entrance  of  Salem  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Part  1,  page  466. 

The  outer  sheltered  roadstead  contains,  approximately,  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctors  Point  is  every- 
where at  least  100  feet  wide,  at  least  6^  feet  deep  at  mean  low  water, 
and  is  unobstructed. 

At  the  "narrows,"  distant  1,400  feet  inside  of  Proctors  Point,  the 
dept^  in  the  channel  is  reducea  to  1^  feet  at  mean  low  water;  thence 
to  the  town  wharves,  a  farther  distance  of  2,500  feet,  no  low  water 
channel  exists.  Near  the  town  wharves  the  channel  is  crossed  by  the 
Boston  and  Maine  Railroad  (eastern  division),  on  a  bridge  which  is  pro- 
vided with  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
IJ'ovember  28, 1887.  It  was  based  on  a.  survey  provided  for  in  the  river 
and  harbor  act  of  August  5, 1886.  It  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from  Proc- 
tors Point  to  the  town  wnarves,  at  an  estimated  cost  of  $14,300.    * 

The  total  appropriations  for  this  improvement  to  date  have  been: 

By  the  act  of— 

August  11, 1888 $2,500 

September  19,  1890 5,000 

Total 7,500 

The  expenditures  to  June  30,  1891,  were  $321.67. 

At  that  date  operations  were  in  progress  under  a  contract  with 
Messrs.  Hamilton  and  Sawyer  to  dredge  22,000  cubic  yards. 

Work  under  this  contract  was  commenced  in  June  and  satisfactorily 
completed  in  July,  1891^  22,052  cubic  yards  were  removed;  and,  at  the 
date  of  this  rei)ort,  the  improved  channel  is  35  feet  wide,  4  feet  deep  at 
mean  low  water  from  Proctors  Point  to  the  railroad  bridge,  a  distance 
of  2y900  ftet. 
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To  complete  the  improyement  will  require  an  appropriation  of  $6,800, 
all  of  which  could  be  expended  daring  the  fiscal  year  ending  Jane  30, 
1894. 

Manchester  Harbor  is  in  the  collection  district  of  Gloncestery  Mass.,  of  which 
Gloucester  is  the  port  of  entry. .  The  nearest  light-house  is  situated  upon  Bakers 
Island;  2|  miles  from  Proctors  Point. 

The  existing  commerce  is  nominal  and  the  commercial  statistics  are 
included  in  Gloucester  Harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statement 

July  1, 1891,  balance  unexpended $7,178.53 

JunedtO,  18^,  amount  expended  during  fiscal  year 6,800.62 

July  1, 1892,  balance  unexpended 377^91 

Amount  appropriated  by  act  approved  July  13, 1892 6,800.00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 7, 177.91 


B8. 

IMPROVEMENT  OF  HARBOR  AT  SALEM,  MASSACHUSETTS. 

Salem  Harbor,  Massachusetts,  is  12  miles  to  the  northward  of  Bos- 
ton, Mass.  Fort  Pickering  Light  marks  its  entrance,  between  Winter 
Island  on  the  west  and  Fangus  Head  on  the  east.  The  harbor  is  1,750 
feet  wide  at  its  entrance  and  5,500  feet  long  between  the  12-foot  con- 
tours of  opposite  shores.  It  contains  a  well-sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  of  a  greater  depth  than  18  feet, 
mean  low  water.  In  front  of  the  city  are  extensive  flats,  which  make 
long  wharves  necessary  to  reach  deep  water.  The  principal  wharves 
of  the  city  are  located  on  "  South  Eiver,''  a  small  stream  which  for- 
merly drained  a  tidal  basin  on  the  southwestern  side  of  the  city.  This 
basin  is  now  practically  filled  up  by  city  improvements.  The  river  is 
3,000  feet  long  to  the  head  of  navigation  at  South  or  Lafayette  Street 
Bridge.  It  is  crossed  by  a  highway  bridge  about  one-fourth  of  a  mOe 
below  the  head  of  navigation,  with  a  draw  opening  31^  feet  wide.  The 
width  of  the  river  varies  from  300  feet  at  its  mouth  to  160  feet  at  the 
head  of  n  avigation.  The  greatest  depth  of  continuous  low-water  channel 
is  0.8  feet. 

The  original  project  for  the  improvement  of  the  harbor  was  submitted 
December  16, 1872.  It  was  proi)osed  to  dredge  a  channel  1,730  feet 
long,  300  feet  wide,  8  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $32,000.    This  project  was  essentially  completed,  1873-'75. 

The  present  project  for  the  improvement  of  the  harbor  was  submitted 
December  2, 1889.  It  was  based  on  a  survey  provided  for  in  the  river 
and  harbor  act  of  August  11, 1888.    It  proposed  as  follows : 

To  clean  out  the  channel  of  approach  to  South  Eiver  to  the  original 
dimensions  as  dredged  in  1873-'75,  viz:  300  feet  wide  at  the  entrance, 
and  150  feet  wide  off  Derby  Wharf  Light,  8  feet  deep  at  mean  low 
water;  to  extend  this  channel  with  same  depth,  ^^ually  reducing  its 
width  to  100  feet,  to  near  the  inner  end  of  Derby  Wharf,  and  from  this 
point  to  the  head  of  navigation  excavate  a  channel  50  feet  wide  and  6 
feet  deep  at  mean  low  water. 
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The  total  length  of  the  channel  to  be  improyed  will  be,  approximately, 
5,100  feet,  and  its  excavation  will  require  the  removal  of  85,000  cubic 
yards  of  material,  at  an  estimated  cost  of  $28,000. 

To  date  the  total  appropriations  for  this  harbor  have  been  $39,000. 

The  expenditures  to  June  30, 1891,  were  $25,073.65.  At  that  date 
the  project  of  1872  had  been  completed  and  a  contract  was  in  force  with 
Mr.  Augustus  B.  Wright  to  dredge  50,000  cubic  yards  in  accordance 
with  the  project  of  1889. 

Operations  under  this  contract  were  commenced  in  July  and  satis- 
factorily completed  in  lS"ovember,  1891.  Fifty  thousand  two  hundred 
and  thirteen  cubic  yards  were  removed. 

A  small  ledge  near  Derby  Wharf  Light  was  uncovered  by  the  dredg- 
ing, and  was  removed  under  an  agreement  with  Mr.  Hiram  W.  Phillips 
at  a  cost  of  $315. 

At  the  date  of  this  rei)ort  the  improved  channel  is  50  feet  wide,  8  feet 
deep  at  mean  low  water,  to  near  the  inner  end  of  Derby  Wharf,  and 
thence  to  the  head  of  navigation  6  feet  deep  at  mean  low  water. 

To  complete  the  present  project  would  require  an  appropriation  of 
$14,000,  all  of  which  could  be  expended  during  the  fls<^  year  ending 
June  30,  1894. 

Salem  Harbor,  including  South  Riyer,  Massachnsetts,  is  in  the  collection  district 
of  Salem,  Mass.^  of  which  Salem  is  the  port  of  entry.  The  nearest  light-house  is 
Derby  Wharf  Light,  Salem  Harbor,  Massachusetts. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  at  Salem, 
Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows : 

Act  of— 

March  3, 1873 $15,000 

June  23, 1874 10,000 

September  19, 1890 14,000 

Total 39,000 

Money  statement 

July  1, 1891,  balance  unexpended $13,926.35 

June  30,  1892,  amount  expended  during  fiscal  year 12,708.97 

July  1,  1892,  balance  unexpended 1,217.38 

Amount  appropriated  by  act  approved  July  18, 1892 14,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1898 15, 217. 88 


COMMERCIAL  STATISTICS. 


Amount  of  revenue  collected,  1868,  $29,687.14;  1891,  $6,416.80;  1892,  $3«611.62. 


Shipping. 


Foreign  . 
Domestic 


Foreign 


1868. 


No. 
100  > 
598^ 


Tont. 
225,000 


189L 


No, 

)    117 

08 


Toru. 
15,168 
456,824 

13,253 


1802. 


No, 
77 
10 

75 
80 


Toru. 
10,720 
2,366 

11,128 
6,038 
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Imparted, 

1891.  !  Shingles 3,SIS,0W 

Coal tons.-      5,890  i  Laths 67S,«Hf 


Lumber feet..  3,424 

Miscellaneous tons..  2,731 

1892. 

Coal tons..  8,266 

Lumber feet..  875,791 


Kg^s dozen..  1,074 

Firewood cords . .  854 

Bark do....  810 

Lime barrels..  1,000 

Kailroftd  ties 


Vessela  from  8  to  20  feet  draft  frequent  the  port. 


B  9. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  situated  9  miles  northeast  from  Boston.  It  is  1  by 
2  miles,  approximately,  in  extent,  the  greater  part  of  which  is  dry  8^ 
low  water. 

It  is  protected  on  the  north  and  west  by  the  mainland,  and  on  the 
east  by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachu- 
setts Bay,  is  on  the  south  side. 

A  plan  of  the  harbor,  showing  the  projected  improvement  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  Part 
1,  page  532. 

Before  improvement,  three  narrow  and  crooked  channels  of  approadi 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  deptii 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
Saugus  Biver. 

The  main  ship  channel  is  entered  between  White  and  Lobster  Bocks, 
and  connects  about  3,600  feet  northward  with  the  Black  Bock  Chan- 
nel, which  is  the  most  eastern,  near  Nahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  provides  for  the 
excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Bocks,  to  deep  water 
opposite  Little  Kahant,  a  distance  of  3,610  feet.  This  is  csdled  tiie 
outer  improved  channel,  and  is  merely  a  rectification  and  deepening  of 
the  main  ship  channel.  The  combined  main  ship  channel  and  Black 
Bock  Channel  are  sufficient  for  the  purpose  of  commerce  for  the  next 
2,500  feet.  Then  commences  the  inner  improved  channel,  which  is  pro- 
jected 6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low 
water.  It  extends  from  deep  water,  opposite  Sand  Point,  to  the  har 
bor  commissioners'  line,  and  follows  very  closely  in  direction  the  exten- 
sion of  the  united  main  ship  and  Black  Bock  Channels. 

On  September  24, 1888,  this  project  was  modified.  It  was  then  pro- 
X>osed  to  extend  the  main  ship  channel  400  feet  within  the  harbor  line 
and  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
sionally to  maintain  its  width  and  depth,  but  a  training  wall  about 
6,000  feet  long,  has  been  proi)osed  to  aid  in  keeping  the  outer  channel 
open,  if  experience  shall  show  it  to  be  necessary.  This  waJl  is  to  start 
from  the  shore  at  '^  Little  Nahant,"  and  is  to  cross  the  Black  Bock 
Channel.  Its  outer  position  is  to  be  parallel  to  the  outer  improved 
channel. 

The  cost  of  the  original  project  was  estimated  to  be  1145,000.    This 
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estimate  was  revised  in  1885,  and  then  made  $157,000,  to  provide  for 
an  increased  amount  of  dredging  found  to  be  necessary  during  the 
progress  of  the  work,  to  round  off  the  junctions  of  the  natural  channel 
with  the  dredged  channel,  to  provide  flatter  slopes  to  the  sides  of  the 
cuts  than  was  originally  designed,  and  also  to  provide  funds  for  neces- 
sary surveys  during  the  progress  of  the  work. 

The  modifications  proposed  September  24, 1888,  were  estimated  to 
cost  $25,000,  which  would  make  the  total  cost  of  the  improvement 
$182,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $91,000. 

The  amount  expended  to  June  30, 1891,  was  $75,612.46. 

On  June  30, 1891,  the  outer  channel  had  been  completed  as  proposed — 
3,610  feet  long,  200  feet  wide,  10  feet  deep  at  mean  low  water;  the  inner 
channel  was  6,450  feet  long,  10  feet  deep  at  mean  low  water,  150  feet 
wide,  or  50  feet  less  than  is  proposed.  The  basin  was  1 25  feet  wide,  500 
feet  long,  10  feet  deep  at  mean  low  water,  connected  with  the  main  ship 
channel  at  the  harbor  line  by  a  cut  100  leet  wide,  400  feet  long,  10  feet 
deep  at  mean  low  water,  and  a  contract  was  in  force  with  the  New 
England  Dredging  Company  to  excavate  40,000  cubic  yards  at  18  cents 
per  yard  from  the  basin. 

Operations  under  this  contract  were  commenced  in  September,  1891, 
and  satisfactorily  finished  in  October,  1891.  The  basin  was  completed 
as  proposed  500  feet  long,  300  feet  wide,  10  feet  deep,  at  mean  low  water ; 
connected  with  the  inner  channel  by  a  cut  200  feet  wide,  10  feet  deep 
at  mean  low  water. 

During  the  year  a  survey  of  the  outer  improved  channel  was  made, 
and  by  comparison  with  previous  surveys  it  was  shown  that  no  change 
had  occuiTcd  in  the  channel  or  its  approaches  since  it  had  been  dredg^, 
and  therefore  the  proposed  training  wall  is  not  as  yet  necessary. 

At  the  date  of  this  report  the  improvement  is  in  good  order. 

To  complete  the  improvement  will  require  an  appropriation  of  $91,000, 
and  of  this  amount  $50,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1894. 

Lynn  is  a  port  of  entry  in  tlie  coUection  district  of  Marblehead,  Mass.  The  near- 
est Ught-honBe  is  Egg  Bock  (Nahant)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
blehead,  Mass. 

The  date  and  amount  of  appropriations  for  this  work  are  as  follows : 

Act  of — 

AnguBt2, 1882 $60,000 

Augusts,  1886 6,000 

Angujit  11, 1888 10,000 

September  19, 1890 15,000 

Total 91,000 

Money  statement. 

July  1, 1891,  balance  unexpended $15, 3^7. 64 

Jane  90, 1892,  amount  expended  during  fiscal  year 9, 485. 77 

July  1,  1892,  balance  unexpended 5, 901. 87 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000.  OC 

Amount  available  for  fiscal  year  ending  June  30, 1893 15,901.87 

==  at 

{Amount  (estimated)  reauired  for  the  completion  of  existing  project  ...     81, 000.  OC- 
Amounttbat  canbepiontably  exxK'ii<l(  d  in  fiscal  year  ending  June  30,1894   50, 000. 0( 
Submitted  in  eompliance  with  requirements  of  sections  2  of  liv^x  ttud. 
liarbor  aots  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Amonnt  of  revenne  collected  1890,  $3,509.60;  1891,  $4,855.96;  1892,  $3,545.17. 


Shipping. 


Bntranoes: 

Foreign.. 

Domeatio 
Clearances: 

Foreign. . 

Domestic 


Imported. 


Coal 

Iron 

Lumber 

MiscellaneoaB 


1890. 


28 
489 

38 
477 


Tont. 

2,092 

97,8U0 

4,735 
95,400 


1890. 


Tom, 

146,000 

1,400 

16,496 

16,246 


189L 


Ko. 

18 

453 


Tons. 

1,878 

95, 130 


21  i    2,702 
447  ;  93, 870 


1891. 


Tons. 

147.000 

750 

12,380 

22.786 


No. 
33 

734 

31 
736 


Tont. 

2,760 
150,000 

3,790 
146,  UOO 


I 


1898. 


Tons. 

148,577 

1,447 

*10,326!oOO 

23,000 


•Feet. 


All  classes  of  vessels  freqnent  the  harbor.    Number  of  yeBsels  boarded  during  the 
year,  743;  average  draft,  13  feet;  average  tonnage^  230. 


B  xo. 

IMPROVEMENT  OP  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Winthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  the  year  1888,  part  1,  page  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
To  the  town  wharf  no  low -water  channel  exists.  The  mean  range  of 
tides  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
"Back"  Channel,  and  it  extends  from  Point  Shirley  to  East  Boston. 
It  has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant 
3,900  feet  from  this  "Back"  Channel. 

The  original  project  for  the  improvement  of  this  harbor  was  submit 
ted  Kovember  28, 1887 ;  it  was  based  on  the  survey  provided  for  in  the 
river  and  harbor  act  of  August  5, 1886. 

The  project  proposes  to  excavate  a  straight  channel  3,900  feet  long, 
60  feet  wide,  and  6  feet  deep  at  mean  low  water  from  the  "Back"  Chan- 
nel to  Rices  Wharf,  at  an  estimated  cost  of  $17,600. 

For  this  improvement  the  following  amounts  have  been  appropriated: 

By  act  of— 

August  11, 1888 $1,000 

September  19,  1890 5,000 

Total 6^000 

The  amount  expended  to  June  30, 1891,  was  $5,326,  and  at  that  date 
the  improved  channel  was  3  feet  deep  at  mean  low  water,  3,900  feet 
long,  and  35  feet  wide.    Opposite  Rices  Wharf  it  was  50  feet  wide. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
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of  this  report  the  condition  of  the  improvement  is  the  same  as  on  June 
30, 1891. 

The  beaches  and  headlands  protecting  this  harbor  on  the  east  were 
seriously  abraded  by  the  storms  of  the  winter  1888-'89;  this  abrasion 
has  been  continued  and  they  will  soon  require  protection,  not  only  to 
secure  this  minor  harbor,  but  to  prevent  ix^jury  to  the  main  harbor  of 
Boston.  To  complete  the  improvement  will  require  an  appropriation  of 
$11,600,  all  of  which  could  be  expended  during  the  fiscal  year  ending 
June  30, 1894. 

Winthrop  Harbor,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry.  The  nearest  light-house  is  situated  upon  Deer 
Island  Point,  Boston  Harbor,  Massachusetts. 

The  existing  commerce  is  nominal,  and  commercial  statistics  are  in- 
dnded  in  Boston  Harbor,  Massachusetts. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statement. 

July  1, 1891,  balance  unexpended $3,618.82 

June  30, 18SK2,  amount  expended  during  fiscal  year 3,116.62 

Jnly  1, 1892,  balance  unexpended 502.20 

Amount  appropriated  by  act  approved  July  13,  1892 ^ 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 502, 20 

{Amount  restimated)  required  for  completion  of  existing  project 8, 600. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  J  une  30, 1894      8, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  II. 
IMPBOVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  outer  harbor,  nnited 
by  a  deep  waterway,  and  each  accessible  from  the  sea  by  a  distinct  chan- 
nel, widening  into  a  deep  and  spacious  roadstead. 

1,  Inner  harbor, — ^This  harbor  lies  to  the  uorth  and  westward  of  Long 
Island,  and  has  deep  water  and  good  anchorage  in  the  President  Koads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city,  westward  of  Upper 
Middle  Bar. 

Four  rivers  discharge  their  waters  into  this  basin,  the  Charles,  Mystic, 
and  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the  south. 
The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2,  Outer  harbor. — ^This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Kantasket  Koads,  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Peddock  Island.  It  connects 
with  the  inner  harbor  by  the  main  ship  channel  through  the  **  ^Narrows,'^ 
and  by  secondary  channels  east  and  west  of  Long  Island.  It  is  reached 
from  the  sea  by  ^antasket  Eoads,  which  lie  south  of  Georges  and  Great 
Brewster  islands,  and  is  marked  at  the  sea  entrance  by  Boston  Light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 
Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands,  which  shelter  the  anchorages  from 
and  storm  waves. 
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The  range  of  tides  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  9.4  feet. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  the  year  1888,  page  464. 

The  object  of  the  improvement  is,  trstj  to  preserve  the  harbor  by  pro- 
tecting the  islands  and  headlands;  and,  second,  to  improve  it,  by  widen- 
ing, deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly 
in  accordance  with  the  recommendations  of  the  United  States  com- 
missioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc, 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage-shelter  for  vessels  in  the  rosklsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  been  $2,304,276.10. 

The  total  expenditures  to  June  30, 1891,  were  $2,147,449.18. 

WORKS  OF  PRESERVATION. 

Point  Allerton. — ^This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  sea  wall  1,202  feet  in  length,  com- 
pleted in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is 
])rotected  by  an  apron  and  eight  short  jetties  of  granite  rubblestone. 
No  work  was  done  on  it  during  the  fiscal  year. 

Its  condition  June  30, 1892,  is  as  follows: 

The  wall  is  generally  in  good  order,  although  some  of  its  joints  should 
be  repointed.  The  bluff  protected  by  this  wall  is  not  ftilly  covered 
from  storm  action,  and  the  sea  wall  should  be  extended  westward  for 
a  distance  of  at  least  150  feet,  and  the  foundation  of  the  extension 
should  be  protected  with  riprap. 

This  is  estimated  to  cost  $15,000. 

Chreat  Brewster  Island. — ^This  island  is  on  the  north  side  of  the  main 
ship  channel  near  the  entrance.  It  is  protected  by  a  granite  sea  wall 
2,840  feet  long,  which  was  completed  in  1869.  During  the  fiscal  year 
the  joints  of  about  600  running  feet  of  the  wall  were  repointed,  and  the 
return  wall  at  the  north  end  was  relaid. 

On  June  30, 1892,  the  wall  is  in  fair  order,  but  repointing  is  still 
needed,  for  which  funds  are  available,  and  the  work  will  be  done  dur- 
ing the  next  fiscal  year. 

Oeorges  Island. — ^Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea  wall  2,150  feet  long.  West  of  this  wall  a  riprap  improve- 
ment extends  for  450  feet,  and  south  of  it  another  600  feet  long.  The 
seawall  and  southern  riprap  were  built  about  1836. 

The  western  riprap  was  built  in  1884-'85.  N"o  work  was  done  on  the 
wall  or  ripraps  during  the  year,  and  they  are  in  good  order  at  the  date 
of  this  report.  The  unprotected  western  shore  line  of  the  island  in 
front  of  the  Oovernment  buildings  was  considerably  abraded;  the  high- 
water  line  had  been  moved  back  in  places  nearly  25  feet.  This  shore 
line  should  be  protected  by  a  light  sea  wall  1,400  feet  long,  at  a  cost  of 
$35^000. 

Lovells  Island. — ^The  western  shore  of  this  island  is  protected  by  a 
rubblestone  apron,  975  feet  long,  built  in  1873,  and  repaired  and  ex- 
tended in  1884;  the  northern  shore  is  covered  by  a  granite  sea  wall,  750 
feet  long,  built  in  1843:  and  the  eastern  shore  is  protected  by  a  granite 
sea  wall^  800  feet  long,  built  in  1869,  and  repaired  in  1879  and  1886,  aud 
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by  two  i-ubblestone  aprons,  one  between  the  northern  and  eastern  sea 
walls,  1,440  feet  long,  and  the  other  south  of  the  east  sea  wall,  1,330 
fy&t  long. 

No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  work  on  June  30, 1892,  was  as  follows:  The  sea 
walls  and  the  ripraps  on  the  eastern  shore  were  in  good  order;  the 
western  shore  riprap  had  been  undermined  in  places  and  had  fallen 
down,  but  it  needed  no  immediate  repairs. 

OtUlops  Island. — ^The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea  wall  2,085  feet  long,  completed  in 
1889,  and  by  a  rubblestone  apron,  completed  in  1884,  3,050  feet  long, 
which  also  covers  the  foundation  of  the  sea  wall. 

During  the  fiscal  year  the  extension  of  the  sea  wall  300  feet  to  the 
southeast  was  completed. 

On  June  30, 1892,  the  wall  and  ripraps  are  in  good  order. 

Deer  Island. — Three  prominent  bluflfs  of  this  island  are  protected  by 
granite  sea  walls,  originally  built  about  1827.  The  north  head  waU  is 
1,740  feet  long,  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt 
and  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
originaUy  built  dry,  and  from  time  to  time  have  required  repairs. 

No  operations  on  these  sea  walls  were  in  progress  during  the  fiscal 
year,  and  at  the  date  of  this  report  they  are  in  fair  order. 

Long  Island. — The  north  head  of  this  island  is  protected  by  a  granite 
sea  wall  2,081J  feet  long,  completed  in  1874.  Part  of  the  foundation  of 
^e  sea  wall  and  of  the  beach  at  both  its  ends  are  protected  by  a  rubble- 
stone apron,  aggregating  1,375  feet  in  length.  This  apron  was  built  in 
1874  and  extended  in  1884. 

During  the  fiscal  year  1,100  tons  of  rubblestone  were  landed  on  the 
beach  at  the  southwest  end  of  the  sea  wall,  and  considerable  of  it  has 
been  hauled  in  to  form  a  riprap  protection  for  the  beach  west  of  the 
sea  walL  This  work  will  be  continued  during  the  next  fiscal  year.  At 
the  date  of  this  report  the  sea  waU  is  in  good  order. 

Eainsford  Island. — The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea  wall  1,500  feet  long,  originally  built  about  1840,  and 
extensively  repaired  in  1884-'85.  No  work  was  done  during  the  fiscal 
year,  and  on  June  30, 1892,  the  wall  was  in  good  order  and  needed  no 
repairs. 

Castle  Island. — ^The  north  and  part  of  the  east  and  west  shores  of  this 
island  are  protected  by  a  dry  granite  sea  wall,  3,300  feet  long,  built  in 
1835.  A  light  riprap  extends  aJoug  the  east  shore  300  feet  from  the 
end  of  the  wall;  this  was  built  in  18&.  No  work  was  done  during  the 
year  ending  June  30, 1892,  and  at  that  date  the  riprap  was  in  good 
order.  The  sea  wall  needed  repairs  on  the  north  face  a  short  distance 
westof  the  wharf,  where  the  foundation  has  been  undermined  and  the  wall 
has  settied.  About  100  running  feet  of  the  wall  has  been  thus  injured, 
and  this  length  of  the  wall  needs  taking  down  and  rebuilding,  at  a  cost 
of  $1,000. 

Oavemors  Island. — ^The  shore  line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  be  covered  by  sea 
walls  to  prevent  additional  abrasion,  not  only  to  secure  the  sites  of  the 
important  heavy  batteries  which  occupy  these  bluffs,  but  also  to  prevent 
injury  to  the  main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

^G  93 37 


578         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

WORKS  OF  IBCPROYEMENT. 

The  main  ship  cha/nnel, — ^Before  improyement  it  had  a  least  width  of 
100  feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general 
project  for  its  improvement  was  submitted  in  1867.  It  proposed  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  upper  and  lower  middles  and  685  feet  at  the  Farrows. 

In  1870  the  proposed  width  at  the  narrows  was  reduced  to  625  feet, 
and  at  the  anchorage  shoal,  in  the  inner  harbor,  increased  to  1,100  feet 

Li  1887  it  was  proposed  to  straighten  the  passage  through  the  '^  Nar- 
rows," by  cutting  off  a  spur  that  projected  from  !Loyells  Island,  which 
was  estimated  to  contain  20,000  cubic  yards. 

On  June  30, 1891,  the  condition  of  the  main  ship  channel  was  as  fol- 
lows :  It  was  23  feet  deep  at  mean  low  water^  1,100  feet  wide  west  of  the 
Upper  Middle,  750  feet  wide  at  the  Upper  Middle,  1,000  feet  wide  at  the 
Lower  Middle,  and  at  least  625  feet  wide  elsewhere,  except  off  Brewster 
Spit,  where  it  was  550  feet  wide  approximately. 

In  effecting  this  improvement,  dredging  or  blasting  was  done  at  the 
following  places: 

At  Nashs  Rock  Shoal,  during  the  years  1876-^78,  365  cubic  yards 
of  ledge  were  removed. 

At  Kellys  Bock  and  Shoal,  during  the  years  1869-'79,  222  cubic 
yards  of  ledge  were  removed. 

Tower,  Gorvoin,  and  Channel  Bocks  were  removed  during  the  years 
1867-'75;  they  aggregated  608|  cubic  yards. 

From  the  west  end  of  Brewster  Spit,  during  the  years  1874-'76  and 
1891,  45,666  cubic  yards  of  sand  and  gravel  were  dredged,  and  95^  cubic 
yards  of  ledge  were  removed. 

At  Lovells  Island,  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  were  dredged  during  the  years  1867-'77,  and  fr^om  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-'83,  36,957  cubic  yards  were  dredged  and  20  tons  of  rock 
were  removed. 

At  the  Lower  Middle,  in  1874-'75,  State  and  Palmyra  rocks  were  re- 
moved; they  aggregated  62  cubic  yards.  In  1887-'89,  71,892  cubic 
yards  were  dredged  from  this  shoal,  and  375  cubic  yards  of  ledge  re- 
moved. 

At  the  Upper  Middle,  during  the  years  1870-76,  268,278J  cubic  yards 
were  dredged  and  118  cubic  yards  of  ledge  were  removed;  in  ISSO-W, 
146,182  cubic  yards  were  dredged  and  111  cubic  yards  of  ledge  were 
removed. 

At  Anchorage  Shoal,  during  the  years  1879-'82,  65,327  cubic  yards 
were  dredged. 

At  Man-of'  War  Shoal  85,917  cubic  yards  were  dredged  in  the  yeais 
1878-'80. 

At  Mysti<iBiver  Shoal,  during  the  years  1879-'82,  82,082  cubic  yards 
were  dredged. 

During  the  fiscal  year  12,070  cubic  yards  were  dredged  from  the  west 
end  of  Brewster  Spit,  under  a  contract  with  Mr.  A.  R.  Wright;  28,510 
cubic  yards  were  dredged  under  this  contract,  and  the  main  ship  chan- 
nel at  this  point  was  made  625  feet  wide. 

One  hundred  and  thirty  thousand  nine  hundred  and  sixty-two  cubic 
yards  were  dredged  under  a  contract  with  Mr.  A.  E.  Wright,  from  the  ex- 
tension of  the  main  ship  channel  towaids  Jeffreys  Point.  This  channel 
is  now  275  feet  wide,  18  feet  deep  at  mean  low  water  from  Grand  Juno- 
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tton  Wharf  to  just  east  of  Simpson's  Patent  Dry  Docks,  and  thence 
gradually  narrows  to  250  feet  and  shoals  to  15  feet,  to  a  junction  with 
the  same  depth  off  Jeffreys  Point. 

On  November  10, 1891,  an  advertisement  was  issued  calling  for  pro- 
posals for  dredging  to  widen  the  main  ship  channel  at  the  upper  mid- 
dle bar.  The  bids  received  were  opened  December  10, 1891,  and  an 
abstract  of  them  will  be  found  in  the  annexed  table. 

On  December  19. 1891,  a  contract  was  entered  into  with  Mr.  A.  E. 
Wright  to  dredge  211,764  cubic  yards  from  the  upper  middle  bar. 

Operations  under  this  contract  were  commenced  in  April,  1892,  and 
during  the  fiscal  year  74,779  cubic  yards  were  dredged  and  this  part  of 
the  main  ship  channel  is,  at  the  date  of  this  report,  800  feet  wide. 

On  June  30, 1892^  the  main  ship  channel  is  23  feet  deep  at  mean  low 
water,  1,100  feet  wide  west  of  the  upper  middle,  800  feet  wide  at  the 
upper  middle,  1,000  feet  wide  at  the  lower  middle,  and  at  least  625  feet 
wide  elsewhere. 

The  following  tributary  channels  have  been  improved  by  dredging  or 
blasting. 

1.   CHABLES  BIVEB. 

This  river  empties  into  the  inner  harbor  near  the  navy-yard  at 
Gharlestown. 

Before  improvement  the  natui*al  channel  had,  as  far  up  as  Western 
Avenue  Bridge,  4|  mUes  from  its  mouth,  7  feet  depth  at  mean  low  water, 
except  in  several  places,  covering  about  1^  miles  in  extent  below  Brook- 
line  Street  Bridge,  where  the  depth  vari^  from  4^  to  7  feet. 

From  Western  Avenue  Bridge  to  Arsenal  Street  Bridge  (2J  miles) 
there  was  a  depth  of  4  feet  at  mean  low  water;  thence  to  Market  Street 
Bridge  (i  mile)  2|  feet  at  mean  low  water;  and  thence  to  the  dam  at 
the  head  of  tide  water  (1|  miles)  a  depth  varying  from  0  to  9^  feet 
above  mean  low  water.  The  mean  rise  or  fall  of  the  tides  is  10  feet.  A 
sketch  showing  the  river  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1884,  page  512. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  should  be 
from  its  mouth  to  Western  Avenue  Bridge  7  feet  deep  at  mean  low 
water  and  200  feet  wide;  from  Western  Avenue  Bridge  to  Market 
Street  Bridge,  6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence 
to  the  dam  at  the  head  of  tidewater,  60  feet  wide  and  2  feet  deep  at 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  985,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$77,500. 

The  exx)enditures  to  June  30,  1891,  were  $57,500.  N"o  operations 
were  in  progress  during  the  fiscal  year,  and  the  condition  of  the  im- 
provement June  30, 1892,  is  as  follows:  The  projected  channel  has  been 
completed  from  the  mouth  of  the  river  to  Arsenal  Street  Bridge  (7J 
miles);  work  was  stopped  at  this  point  for  the  reason  that  the  piers 
and  draws  of  this  bridge  do  not  conform  to  the  projected  channel  above 
it.  In  effecting  this  improvement  127,971  cubic  yards  were  dredged 
during  the  years  1880-1884. 

2.  FOBT  POINT  OHANIO:L. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  &out\i^o^Wv 
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on  the  other  side.  It  connects  the  tidal  basin  of  South  Bay,  which  has 
an  area  of  250  acres,  with  Boston  Inner  Harbor,  is  fast  becoming  the 
center  of  the  city's  most  extensive  shipping  trade,  and  is  the  most  im- 
portant branch  of  the  main  ship  channel  Fort  Point  Channel  is  1^ 
miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  ftet 
at  its  entrance  and  17  feet  above  Congress  Street  Bridge. 

That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by  bridges 
at  Congress  street.  Mount  Washington  avenue,  and  at  an  intei-mediate 
point.  These  bridges  have  conveniently  located  draw  openings,  but 
the  draw  piers  of  the  railroad  bridge  must  be  strengthened  or  recon- 
structed before  the  improvement  can  be  extended  past  them,  and  the 
width  of  the  draw  increased  to  that  of  the  other  bridges  above  and  be- 
low it. 

The  project  for  this  improvement  was  submitted  January  27,  1885 
(Annual  Report,  Chief  of  Engineers,  1886,  page  545). 

It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet 
deep  at  mean  low  water  from  the  entrance  to  near  Federal  Street 
Bridge,  a  distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000,  the 
railroad  bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $18,750 
was  appropriated  for  the  improvement  of  that  part  of  the  channel  lying 
bdow  Congress  Street  Bridge. 

The  total  expenditures  to  June  30, 1891,  were  $18,750. 

ISo  operations  were  in  progress  during  the  year,  and  the  condition 
of  the  improvement  June  30,  1892,  is  as  follows:  The  channel  had 
been  dredged  as  proposed  from  its  entrance  to  Congress  Street  Bridge, 
a  distance  of  1,900  feet;  94,211  cubic  yards  were  removed  in  effecting 
this  improvement  during  the  year  1887. 

To  complete  the  improvement  as  proposed  to  Federal  Street  Bridge 
will  cost  $60,000,  and  this  sum  could  be  expended  to  advantage  during 
the  fiscal  year  ending  June  30, 1894,  if  the  railroad  draw  shall  have 
been  properly  reconstructed. 

3.  HINQHAM  HABBOS. 

(See  separate  report.) 

4.  NANTASKET  BBAGH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  Basin. 
It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Kantasket  Beadi, 
about  12  miles  from  Boston. 

Before  Improvement  it  was  approximately  100  feet  wide,  and  had  ft 
depth  of  at  least  11  feet,  except  at  the  eastern  end  1,'»00  feet  from  tiie 
wharf,  where  the  width  was  reduced  to  from  40  to  50  feet  and  the  depA 
to  less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  ftt 
the  mouth  of  Weir  Eiver,  and  by  a  ledge  near  the  wharf. 

The  project  adopted  in  1880  was  to  widen  and  deepen  the  channd 
from  the  mouth  of  Weir  River  to  the  steamboat  wharf  so  that  it  wonld 
be  100  feet  wide  and  9^  feet  deep  at  mean  low  water,  to  remove  a  few 
bowlders  at  the  mouth  of  Weir  Eiver,  and  to  remove  the  ledge  near 
the  wharf. 

The  total  appropriations  and  allotments  for  this  work  to  date  are 
121,067.80,  of  which  $19,623.83  had  been  expended  to  June  30, 1891. 

Qu  Jime  30}  1891}  the  chamiel  was  ^t  \es^t  150  fe^t  wide»  9^  feetde^ 
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at  mean  low  water,  except  over  a  ledge  ancovered  by  the  dredging 
near  the  wharf,  which  is  estimated  to  contain  150  cubic  yards. 

Ko  operations  were  in  progress  dnring  the  fiscal  year  and  the  con- 
dition of  the  improvement  at  the  date  of  this  report  is  the  same  as  on 
June  aOy  1891. 

Tonnage  of  the  channel  in —  Tons. 

1874 390,226 

1889 654,920 

1890 703,340 

1891 800,000 

5.    CHANNEL  BETWEEN  NIXS  MATE  AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long'  Island  to  Nixs  Mate  Shoal.  Previous  to  the  improvement 
there  was  4^  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to 
drec^e  a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  feet  long.  In  1887  it  was  recommended  that  the  axis  of  the 
cut  be  shifted  30  degrees  to  the  westward  and  that  it  be  widened  to  300 
feet,  15  feet  deep  at  mean  low  water.  The  original  project  was  esti- 
mated to  cost  $9,000.  The  project  of  1887  was  estimated  to  cost  $25,000 
additionaL  No  specific  appropriation  has  been  made  for  this  work. 
The  exi>enditure8  on  it  to  June  30, 1891,  from  the  appropriations  for 
improving  Boston  Harbor  were  $9,709.77. 

On  June  30, 1891,  the  project  of  1883  had  been  completed,  and  a  con- 
tract was  in  force  to  complete  the  project  of  1887. 

Operations  under  this  contract  were  commenced  in  September,  1891, 
and  completed  in  January,  1892.  Seventy  thousand  six  hundred  atul 
seventy-four  cubic  yards  were  dredged  at  a  cost  of  $15,273.20. 

At  the  date  of  this  rei>ort  the  channel  is  300  feet  wide,  15  feet  deep 
at  mean  low  water. 

6.  BBOAD  SOUND. 

An  obstruction  called  Barrel  Bock,  lying  on  the  north  side  of  the 
Broad  Soxmd  Ghannel,  was  removed  in  1869.  It  contained  116  <»ibic 
yards. 

Bteii^tklaiian  of  amaunU  which  could  he  expended  to  advantage  during  the  fleoal  jfmr 

ending  June  SO,  1894. 

Extension  of  Point  AUerton  sea  waU  ..^ $15,000 

Sea  wall  for  Georges  Island * 35,000 

Sea  wall  for  Gtovemors  Island 80, 000 

Widening  of  Main  Ship  Channel  at  Upper  Middle 160,000 

Completion  of  Fort  Point  Channel 60,000 

T<>tal 350,000 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor 
are  located  in  the  coUection  district  of  Boston  and  Charlestown,  Mass.  Boston  is 
the  port  of  enizy. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jnne  30, 1892,  have  been  famished  by  the  collector  of  customs  at  Bos- 
ton^Masa. 
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The  dates  and  amounts  of  appropriations  for  this  work  are  as  foUowB: 


Act  of— 

March  2. 1825 

$52, 972, 56 

March  19,1828 

2, 000. 00 

May  23,  1828 

87, 000. 00 

March  2,  1829 

7, 310. 54 

March  2, 1831 

5, 000. 00 

February  24,  1832  .... 

9,000.00 

March  2,  1831 

12,390.00 

July  3,  1832 

60,000.00 

March  3,  1841 

August  31, 1842 

1,500.00 

2,000.00 

July  4,  1836 

15, 000. 00 

July?,  1838 

7,353.00 

March  3,  1841 

1, 000. 00 

March  3,  1843 

16, 000. 00 

July  2,  1864 

10, 000. 00 

February  28, 1865 

3,000.00 

June  12. 1866 

50, 000. 00 

July  20,  1848 

40, 000. 00 

August  30,  1852 

30, 000. 00 

July  2,  1864 

40, 000. 00 

February  28,  1866 

20,000.00 

Act  of— 

July  12,  1866 $75,000.00 

March2,  1867 375,000.00 

July  11,  1870 100,000.00 

March  3,  1871 100,000.00 

June  10,  1872 75,000.00 

March  3, 1873 150,000.00 

June  23,  1874 100,000.00 

March  3, 1875 100,000.00 

August  14, 1876 50,000.00 

Junel8,1878 56,000.00 

March  3,  1879 50,000.00 

June  14, 1880 75,000.00 

March  3, 1881 100,000.00 

August  2,  .382 96,500.00 

July  5, 1884 ;  5,000.00 

Augu8t5. 1886 56,250.00 

August  11,  1888 125,000.00 

September  19,  1890 145, 000. 00 


Total 2,304,27&10 


Appropriations  made  since  1866  have  been  expended  in  accordance 
with  the  recommendations  of  the  United  States  commissioners  whose 
labors  terminated  during  that  year,  for  both  preservation  and  impirove- 
ment  of  the  harbor. 

Money  statement 

July  1, 1891,  balance  unexpended $156,826.12 

June  30, 18S^,  amount  expended  during  fiscal  year 68, 90L61 

July  1, 1892,  balance  unexpended 87, 924.51 

July  1, 1892, outstanding  liabilities $5,992.34 

July  L 1892,  amount  coYcred  by  uncompleted  contracts 23, 287. 62 

29,279.96 

July  1, 1892, balance  available 58,644.55 

Amount  appropriated  by  act  approved  July  13, 1892 300, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 358,644.56 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894     50,  OOOl  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propoaaU  for  dredging  from  Boston  Rarhor,  Masstichusetts,  opened  Deeemkr 
10, 1891,  by  Lieut,  Col.  S.  M,  Mansfield,  Corps  of  Engineers. 


Kame  and  address  of  bidden. 

Price  bid  fov— 

Tot«l 
number 
of  yards 
atpiioe. 

Amount 
of  con- 
tract. 

No. 

Dredging, 
per  cubic 
yard  scow 
measore- 
ment. 

Bemoval 
of  bowl. 

dera  over 

6  tons 

weight. 

Bemsto. 

1 
2 

Metropolitan  Dredging  Company,  Lynn, 
Mass. 

Charles  H.  Souther,  Boston,  Msms 

Augnstus  R.  Wright,  Portland,  Me 

$0.80 

.171 
.17 

$10 

120,000 

201,398 
211,764 

$3e.ooo 

80,000 
86,000 

8 

4 

LowwtUd. 

The  contract  was  awsrded  to  Mr.  Augustus  B.  Wright  with  the  approval  of  tiie 
C2uef  of  £ngine«n. 
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COMMERCIAL  STATISTICS. 


Amonnt  of  revenue  collected— 1890,  $19;407,928.57 ;    1891,  $18,038,772.34;    1892, 
$14,491,854.98. 


Shipping. 


Foreign. 
Clearances: 
Foreign. 


ImportationB; 

Merchandise 

Coin  and  hoUion 

£xportationa : 

Foreign  merchandise . . 

Domestic  merchandise. 

Coin  and  hullion 


1890. 


No. 
2,251 

2,267 


1,404,867 
1,208,505 


1890. 


162,876,666 
40,314 

836,989 
70,264,955 


1891. 


No. 
2,474 

2,376 


Tons. 
1,502,750 

1,226,878 


1891. 


$71,212,614 
10,2.38 

800,564 

76,731,823 

1,250,000 


1892. 


No. 
2,262 

2,181 


Tom. 
1, 663, 711 

1,406,650 


1892. 


$71,780,488 
12,944 

564,140 
86,610,057 


BEPOBTS  UPON  ENLABGEMENT  OF  MAIN  CHANNEL  OF  BOSTON  HAB- 
BOB,  MASSACHUSETTS,  SUBMITTED  TO  UNITED  STATES  SENATE,  IN 
OOMPL.IANCE  WITH  SENATE  BESOLUTION  OF  APBIL  18,  1892. 


[Printed  in  Senate  Ex.  Doc.  No.  83,  Fifty*second  Congress,  first  session.] 

Office  op  the  Chief  of  Bngineebs, 

United  States  Abmy, 
WMhingtoUy  D.  C,  April  19j  1892. 

Sib  :  I  have  to  acknowledge  receipt  of  resolution  of  the  18th  instant 
of  the  Senate  of  the  United  States  directing  the  Secretary  of  War  "  to 
inform  the  Senate  at  his  earliest  convenience  what  would  be  the  cost  of 
deepening  the  main  channel  of  Boston  Harbor  to  a  uniform  depth  of  30 
feet,  and  a  uniform  width  of  1,000  feet,  and  also  to  give  to  tiie  Senate 
any  facts  in  his  possession,  or  that  of  the  Chief  of  Engineers,  showing 
the  desirability  of  such  improvement.'' 

In  reply  to  the  reference  of  the  resolution  to  this  office  for  report,  I 
have  the  honor  to  inclose  a  copy  of  letter  of  December  23,  1891,  with 
map,*  from  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  submitting 
estimate  amounting  to  91,500,000  for  increasing  the  depth  of  channel 
to  Boston  Harbor  to  30  feet  at  mean  low  water  as  indicated  on  the  ac- 
companying map.  The  width  of  the  proposed  chann^  is  limited  to  625 
feet  at  the  "  Narrows.'' 

Lieut.  Col.  Mansfield,  in  presenting  this  estimate,  states  that  '^the 
inadequate  depth  of  water  in  the  channel  causes  nearly  all  of  the  deep- 
draft  vessels  to  anchor  outside  Boston  Light,  and  await  the  tide,  so  that 
delays  of  from  three  to  nine  hours  in  the  delivery  of  mails,  passeugerS| 
and  the  other  concomitants  of  commerce  are  not  infrequent." 

The  resolution  of  the  Senate  is  herewith  returned. 
Very  respectfuDy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- Oeneralj  Chief  of  Engineers. 

Hon.  S.  B.  Elkins, 

8ecreta/ry  of  War. 

""'  *  Omitted. 
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United  States  Engineer  Office, 

Boston,  Mass.j  December  23,  1891. 

General  :  The  project  for  the  improvement  of  Boston  Harbor,  Mas- 
sachusetts, which  was  adopted  in  1867,  proposed  to  obtain  a  channel 
1,000  feet  wide,  except  at  the  "  Narrows"  where  but  625  feet  width 
could  be  obtained,  23  feet  deep  at  mean  low  water. 

This  project  has  been  essentially  completed.  Twenty-three  feet  at 
mean  low  water  is  reduced  at  ^'  spring  "  tides  to  20^  feet,  and  aUowing 
but  6  inches  for  drag,  the  channel  accommodates  at  such  times  vessels 
drawing  not  to  exceed  20  feet. 

At  the  date  of  the  adoption  of  the  project  this  depth  was  perhaps 
ample,  but  the  size,  and  especially  the  drafk^  of  seagoing  vessels  has 
steadily  advanced,  so  that  now  vessels  drawing  26,  27,  and  28  feet  are 
not  uncommon. 

The  inadequate  depth  of  water  in  the  channel  causes  nearly  all  of 
the  deep-draft  vessels  to  anchor  outside  Boston  Light  and  await  the 
tide,  so  that  delays  of  from  three  to  nine  hours  in  the  delivery  of 
malls,  passengers,  and  other  concomitants  of  commerce  are  not  infre- 
quent. 

To  remove  this  obstruction  to  navigation  I  have  the  honor  to  recom- 
mend that  the  main  ship  channel  in  Boston  Harbor  be  deepened  to  30 
feet  at  mean  low  water,  as  indicated  on  the  accompanying  tracing. 

The  cost  of  this  improvement  is  estimated  to  be  as  follows: 

Dredging  4, 438, 000  cubic  yards,  at  30  cents  per  cubic  yard $1, 331, 400 

Contingencies,  removal  of  ledges,  etc.,  uncovered  by  dredging 168, 600 

Total 1,500,000 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut  CoLj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 


B  12. 
IMPROVEMENT  OF  WEYMOUTH  RTVER,  MASSACHUSETTS. 

Weymouth  (Fore)  Blver,  Massachusetts,  tributary  to  Hingham  Bay, 
Boston  Harbor,  on  the  southwest,  is  one  of  the  most  important  waltf 
courses  on  the  south  coast  of  Massachusetts  Bay.  It  is  navigable  at 
low  water  for  vessels  not  exceeding  18  feet  draft,  for  4  miles  from  its 
mouth ;  and  for  a  further  distance  of  3  miles,  to  the  head  of  navigation^ 
at  least  3  feet  depth  is  found  at  mean  low  water. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  was  based  on  the  survey  provided  for  by  the  act  of  August 
11, 1888,  and  proposed  to  improve  the  natural  channel  of  tiie  river  by 
dredging,  so  that  6  feet  depth  at  mean  low  water  can  be  carried  to  the 
head  of  navigation  in  a  channel  100  feet  wide  to  near  the  wharves  at 
Weymouth  Landing,  thence  to  Braintree  Bridge,  80  feet  wide,  and 
above  the  bridge,  50  feet  wide,  with  increased  width  at  each  torn  to 
facilitate  the  movement  of  vessels.  The  total  length  of  channel  to  be 
improved  is  700  feet,  approximately,  and  the  cost  is  estimated  to  be 
$40,000. 
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The  total  appropriations  for  this  improvelheiit  to  date  are  $10,000,  by 
act  of  September  19, 1880. 

The  erpenditures  to  June  30, 1891,  were  $4,468.46,  the  resulting  im- 
proved channel  being  5,000  feet  long,  40  feet  wide,  6  feet  deep  at  mean 
low  water;  and  work  was  in  progress  under  a  contract  with  Mr.  Au- 
gustus B.  Wright  to  dredge  24,000  cubic  yards. 

This  contract  was  satisfactorily  completed  in  July,  1891 ;  23,974  cubic 
yards  were  removed,  and  at  the  date  of  this  report  the  improved  chan- 
nel is  6  feet  deep  at  mean  low  water,  40  feet  wide  to  Braintree  Bridge, 
and  25  feet  wide  thence  to  the  head  of  navigation. 

The  amount  required  to  complete  the  improvement  is  $30,000,  all  of 
which  could  be  expended  during  the  fiscal  year  ending  June  30, 1894. 

Weymouth  Riyer,  MasBachoBetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry.  The  nearest  light-honse  is  on  Long  Island,  Boston 
Harbor,  Massaohnsetts. 

Commercial  statistics  are  included  in  Boston  Harbor,  Massachusetts* 

Money  statement 

Jnly  1,1891,  balance  unexpended $5,531.54 

June  90, 1892,  amount  expended  during  fiscal  year 5, 531. 54 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

{Amonnt  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  nrontabl^  expended  in  fiscal  year  endiii  ^  J  une  30, 1894  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


B  13. 
IMPBOVEMENT  OF  HARBOE  AT  HINGHAM,  MASSACHUSETTS. 

Hingham  Harbor  is  situated  in  the  southern  part  of  Hingham  or 
HuU  Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor 
south  of  ^N'antasket  Boads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  lor  1888,  Part  I,  page  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mud 
flats,  bare  at  low  tide. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

The  channel  leading  to  Hingham,  south  of  Bagged  and  Sailors  Is- 
lands, was  before  improvement  very  narrow  and  crooked,  and  ob- 
structed by  sunken  rocks  and  shoals.  Its  least  width  was  30  feet  and 
least  depth  4  feet  at  mean  low  water. 

llie  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
channel  firom  deep  water  near  the  head  of  the  harbor  to  the  steamboat 
whar^  a  distance  of  2,500  feet. 

The  original  project  for  improvement  was  submitted  December  23, 
1874. 

It  provided  for  an  improved  channel  on  the  east  side  of  Sailors  Is- 
land, past  the  west  side  of  Beacon  to  the  Hingham  wharf,  100  feet  wide 
and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

This  project  was  modified  January  20, 1885,  when  it  was  proposed 
to  deepen  the  improved  channel  to  10  fbet  at  mean  low  wat^  and  to 
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remove  a  mid-channel  ledge  lying  between  Gbandler  and  Ragged  is- 
lands, measuring  128  cubic  yards,  at  an  estimated  cost  of  $18,74M). 

The  total  amount  appropriated  for  this  harbor  to  date  is  $26,000. 

The  total  expenditures  to  June  30, 1891,  were  925,088.35. 

On  June  30,  1891,  the  revised  project  for  the  improvement  of  the 
harbor  had  been  completed,  with  the  exception  of  the  removal  of  the 
mid-chaunel  ledge  between  Chandlers  and  Bagged  islands. 

The  condition  of  the  improvement  at  the  date  of  this  rex>ort  is  the 
same  as  on  June  30,  1891. 

The  channel  is  now  100  feet  wide,  10  feet  deep  at  mean  low  water. 

To  complete  the  improvement  will  require  an  appropriation  of  $3,000, 
all  of  which  could  be  expended  to  advantage  during  the  year  ending 
June  30, 1894; 

The  benefit  to  be  expected  by  the  completion  of  this  improvement  is 
a  more  convenient  and  safe  navigation  of  the  channel  leading  to  the 
town  wharves. 

Hingham  Harbor  is  in  the  coUectlon  district  of  Boston,  Mass.  The  nearest  light- 
house is  the  Narrows  Light,  on  the  main  ship  channel  in  Boston  Harbor,  distant 
about  5  miles. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows : 

Allotted  from  appropriation  for  Boston  Harbor,  act  of  March  3, 1875 $10, 000 

Act  of — 

Augusts,  1886 6,000 

August  11, 1888 5,000 

September  19,  1890 • 5,000 

Total 26,000 

Money  statement. 

July  1, 1891,  balance  unexpended $911.65 

July  1,  1892,  balance  unexpended 91L66 

Amount  appropriated  by  act  approved  July  13,  1892 3,000.00 

Amount  ay ailable  for  fiscal  year  ending  June  30, 1893 3^911.66 


COMMERCIAL  STATISTICS. 

Tonnage  of  the  harbor  in —  Tom. 

1884 273,090 

1889 569,070 

1890 600^000 


B  14. 

IMPROVEMENT  OF  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  light-houses,  and  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low  water  area  of  57  acres  ap- 
proximately, more  than  6  acres  of  which  had  a  depth  of  at  least  3  feet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  east  winds, 
and  the  entrance  was  obstructed  by  many  sui^en  bowldeia.     The 
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depth  on  the  bar  was  about  2^  feet  at  mean  low  water.    The  mean  rise 
or  fall  of  the  tide  is  9.8  feet. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  Part 
I,  page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  reftige  for 
vessels  bound  to  Boston  that  are  too  far  south  of  their  course  to  dear 
the  dangerous  ledges  near  Minots  Light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two  rub- 
blestone  breakwaters  converging  from  opx>osite  shores,  and  to  dredge 
an  anchorage  basin  with  channels  connecting  with  the  sea  and  the 
town  wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  first  cliff,  is  to  be  730  feet. 
Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above  mean 
high  water,  except  at  their  outer  ends,  which  are  to  be  built  6  feet 
higher,  to  serve  as  sites  for  entrance  Deacons;  the  anchorage  basin 
to  be  30  acres  in  area,  approximately;  the  entrance  channel  to  be 
2,700  feet  long  and  300  feet  average  width. 

The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance 
channel;  12  to  15  feet  between  the  breakwaters;  12  feet  immediately 
in  rear  of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin, 
at  mean  low  water. 

The  estimated  cost  of  the  breakwaters  was  9100,000,  and  of  the 
dredging,  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $03,680. 

The  amount  expended  to  June  30, 1891,  was  $52,918.73. 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 

The  north  breakwater  was  720  feet  long,  of  full  width  and  height; 
the  entrance  channel  was  100  feet  wide,  1,600  feet  long,  and  5  feet  deep 
at  mean  low  water.    !N'othing  had  been  done  on  the  south  breakwater. 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of 
which  was  a  stone  apron  10  feet  wide,  385  feet  long.  All  known  bowl- 
ders obstructing  the  entrance  of  the  harbor  were  removed. 

The  channel  leading  from  the  anchorage  basin  to  the  town  wharves 
was  25  feet  wide,  1  foot  deep  at  mean  low  water. 

A  contract  was  in  force  with  Mr.  Augustus  B.  Wright  to  dredge  30,000 
cubic  yards  at  32^  cents  per  yard  from  the  channel  connecting  the  an- 
chorage basin  with  the  town  wharves. 

Operations  were  commenced  under  this  contract  in  July,  1891,  and 
satisfactorily  completed  in  October,  1891. 

The  condition  of  the  improvement  on  June  30, 1892,  is  as  follows : 
The  nortii  and  south  breakwaters,  the  entrance  channel,  and  the  an- 
chorage basin  are  essentially  the  same  as  on  June  30, 1891.  The  chan- 
nel connecting  the  anchorage  basin  with  the  town  wharves  is  3  feet 
deep  at  mean  low  water  and  100  feet  wide,  except  at  the  upper  end, 
where  for  a  distance  of  75  feet  it  averages  only  50  feet  in  width. 

The  amount  required  to  complete  the  improvement  is  $227,500.  Of 
this  amount  $50,000  could  be  expended  during  the  fiscal  year  ending 
June  30, 1894,  in  building  the  south  breakwater. 

Scitaate  ib  ia  the  coUection  district  of  Plymouth,  Mass.  The  nearest  port  of  entry 
is  Plymonth,  Mass.    The  nearest  light-house  is  Minots  Light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  q£  ciutoms  at  Plymouth^  Mass. 
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The  dates  and  amounts  of  apprc^riations  fi)r  this  work  to  date  are 
follows: 


Act  of— 

March  2. 1829 $180 

Angu8t30,  1852 1,000 

June  14, 1880 7,500 

March  3, 1881 10,000 

August  2, 1882 10,000 

July  5, 1884 10,000 


Act  of— 

Augusts,  1886 $10,600 

August  11,  1888 5,000 

September  19, 1890 10,000 

Total 63,680 


Appropriations  since  1880  have  been  expended  in  aoc(»dance  with 
present  approved  project. 

Money  statement 

July  1, 1891,  balance  unexpended $10,761.28 

June  30,  18£K2,  amount  expended  during  fiscal  year 10,611.23 

July  1, 1892,  balance  unexpended 150.00 

Amount  appropriated  by  act  approved  July  13, 1892 , 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 150.00 


{Amount  (estimated)  required  for  completion  of  existing  pr()ject 217, 500. 00 
Amount  that  can  be  profitab]  j  expended  in  fiscal  vear  enmj^  J  une  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  livei  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATIBTICS. 


Amount  of  revenue  collected,  1890,  none;  1891,  none;  1892,  $31.50. 
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B  IS. 

IMPROVEMENT  OF  HABBOR  AT  PLYMOUTH.  MASSACHUSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.    Its  outer  auofa- 

orage,  the  ^'  Gow  Yard,"  is  common  to  Plymouth,  Kingstoa,  and  Dox- 

buiy  and  is  the  only  refdge  for  seagoing  vessels  firom  northeasterly  gales 

when  caught  between  Boston  and  Provincetown,  a  distance  <»f  about  75 

nuleay  following  ttie  coast  Un^.    The  entrance  to  this  outer  anchorage 
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la  direct^  unobstracted,  and  of  ample  widt)^  and  sufficieutly  deep  for 
the  wants  of  commerce.  The  anchorage  is  capacious  and  has  good 
<<  holding  ground,^  but  the  extensive  tidal  basins  inside  of  it  give  rise 
to  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low 
tide.  A  few  narrow,  crooked  shallow  channels  traverse  these  flats. 
These  channels  join  about  the  center  of  the  harbor^  opposite  the  town 
wharves,  and  form  the  main  ship  channel,  150  feet  wide,  approximately, 
and  10  xeet  deep  at  mean  low  water,  which  runs  directly  behind  the 
northern  half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
pieservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  the  year  1888,  Part  I,  page  460. 

Previous  to  1875  the  project  was  a  general  one  and  had  for  its  object 
the  preservation  only  of  Long  Beach.  From  the  nature  of  the  work  it 
can  at  no  time  be  considered  completed  and  small  annual  appropria- 
tions are  necessary  to  repair  any  damages  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remarkably 
successful. 

The  project  for  the  Improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to  the 
main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water.  This  project  was  modified  in  1877  so  as  to  include  the  dredg- 
ing of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep,  directly  in 
front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  proposed  channel  and 
basin  to  9  feet  at  mean  low  water  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement)  and  was  originally  estimated  to  cost 
$27,000.  This  estimate  was  revised  in  1885  in  accordance  with  the  low 
prices  then  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
$^500. 

from  1824  to  date  the  amount  appropriated  for  this  improvement  is 
•170,266.90,  of  which  there  had  been  expended  to  June  30, 1891— 

For  beach  protection ^ $127,553.77 

For  dredginji^ 42,713.13 

Total 170,266.90 

On  June  30, 1891,  the  improved  channel  was  in  good  order,  115  feet 
wide,  9  feet  deep  at  mean  low  water.  The  basin  was  800  feet  long,  with 
an  average  width  of  150  feet,  9  feet  deep  at  mean  low  water.  Some 
repairs  were  needed  to  the  bulkheads  protecting  Long  Beach  and 
dredging  operations  were  in  progress  under  a  contract  with  the  Na- 
tional Dredging  Company  to  dredge  18,000  cubic  yards  from  the  chan- 
nel and  basin. 

The  contract  for  dredging  was  completed  in  July,  1891 :  18,504  cubic 
yards  were  removed,  and  the  channel  was  widened  to  130  feet.,  9  feet 
deep  at  mean  low  water,  and  t)ie  basin  completed  as  proposedt 
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During  the  year  about  1,300  feet  of  the  bulkheads  protecting  Long 
Beach  were  repaired. 

At  the  date  of  this  leport  the  improved  channel  and  basin  are  in 
good  order;  the  channel  is  2,286  feet  long  and  130  feet  wide;  the  basin, 
866  feet  long,  150  feet  wide,  both  9  feet  deep  at  mean  low  water.  The 
existing  bulkheads  protecting  Long  BeaX^h  are  in  fair  order,  but  the 
southern  part  of  the  beach,  for  a  distance  of  5,000  feet,  has  for  some 
years  been  growing  lower  and  narrower,  and  this  part  of  it  will  soon 
require  additional  protection. 

To  complete  the  project  will  require  an  appropriation  of  $9,500,  aU  of 
which  could  be  expended  during  the  fiscal  year  ending  June  30, 1894.  . 

A  small  sum  should  always  be  available  for  the  harbor  to  immedi- 
ately repair  any  damages  made  by  storms  to  Long  Beach.  These  nec- 
essary repairs  have  in  the  last  twenty  years  averaged  $1,500. 

The  prospective  benefits  to  com  merce  are  increased  facilities  and  safety 
in  navigating  the  improved  channel. 

Plymoath  Harbor  is  in  the  collection  district  of  Ply  month,  Mass.,  of  which  Ply- 
month  is  the  port  of  entry. 

The  nearest  light-houses  are  the  Plymouth  (Gurnet)  lights,  about  6  miles  tton. 
Plymouth,  and  Duxbury  Pier  Light,  about  2  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1892,  have  been  furnished  by  the  collector  of  customs  at 
Plymouth,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 


Act  of— 


May  26,  1824 $20,000.00 

MarchS,  1825 5,712.00 

March  25, 1826 13,184.90 

\prU23,  1830 1,850.00 

March  2,  1831 2,820.00 

July  3, 1832 2,500.00 

March  2,  1833 600.00 

June28,  1834 2,000.00 

March  3,  1835 700.00 

July  2, 1836 500.00 

July7,  1838 2,400.00 

August  31,  1852 5,000.00 

July  11,  1870 10,000.00 

March3,  1871 10,000.00 

June  10,  1872 2,500.00 


Act  of— 


March  3,1873 

June  23,  1874 , 

March  3,  1875 

June  18. 1878 

MarchS,  1879 

June  14,  1880 

March  3,  1881 

August  2,  1882 

July  5, 1884 

August  5,  1886 

August  11, 1888  . . . 
September  19, 18C0 


$3,000.00 
5,000.00 
10,000.00 
5,000.00 
3,500.00 
10, 000. 00 
10,000.00 
14,000.00 
10,000.00 
6,000.00 
6,000.00 
8,000.00 


I 


Total 170,266.90 


Money  statement. 

July  1, 1891,  balance  unexpended $9,171.89 

June  30, 1892,  amount  expended  during  fiscal  year 6,878.74 

July  1,  1892,  balance  unexpended 2,292.65 

Julyl,  1892,  outstanding  liabilities 299.36 

July  1, 1892,  balance  available 1,993.30 

Amount  appropriated  by  act  approved  July  13,  1892 9, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 ll,493.i»0 
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COMBfBRCIAL  STATISTICS. 

Amount  of  revenne  collected,  1890,  $108,174.31;  1891,  $73,536.29;  1892,  $73,808.36. 
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*  Miscellaneous. 


tSteeL 


The  Yessels  frequenting  the  harbor  are  coasting  schooners  drawing  from  7  to  15 
feet. 


B  Z6. 

IMPROVEBiENT  OP  HARBOR  AT  WELLFLEET,  MASSACHUSETTS. 

Wellfleet  Harbor  is  situated  on  Gape  God  Bay,  12  miles  southeast  of 
Provincetown  Harbor. 

A  chart  of  the  harbor  was  published  in  the  Annu<al  Eeport  of  the 
Ghief  of  Engineers  for  the  year  1888,  Part  I,  page  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalleys  Bar, 
and  an  inner  harbor  north  of  the  same  bar. 

The  outer  anchorage  is  sufficiently  capacious,  free  from  obstructions, 
and  protected  to  meet  the  present  demands  of  commerce;  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  has  no  low-water 
navigable  connection  with  the  town  wharves. 

It  is  4,200  feet  from  the  6-foot  contour  to  the  wharves,  and  not  to  ex- 
ceed 6  inches  draft  can  be  carried  to  them  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  January  31, 1871. 

It  proposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feet 
deep  at  mean  low  water,  one  2,060  feet  long,  to  reach  "  Central"  and 
"  Commercial "  wharves,  and  one  1,400  feet  long,  to  reach  "  Mercantile" 
Wharf.  It  was  also  proposed  to  remove  204  cubic  yards  of  sunken 
rocks.    The  cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was  based 
on  the  survey  provided  for  in  the  river  and  harbor  a<!t  of  August  5, 
1886.  It  proposed  to  dredge  a  channel  from  the  "  Deep  Hole  "  to  the 
tx>wn  wharves,  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200 
teet  long,  at  an  estimated  cost  of  $24,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $16,000. 

By  the  riyer  and  harbor  act  of  June  10, 1872 $5,000 

By  the  river  and  harbor  act  of  August  11, 1888 7,000 

By  the  river  and  harbor  act  of  September  19,  1890 4,000 

Total \^,V«ft 
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The  total  amount  expended  to  Jane  30, 1891,  was  $11,3«50.37,  and  the 
condition  of  the  improvement  was  as  follows :  "  Mayo/  "  Bay,"  "  Lob- 
ster,'' and  '^  Lompfish "  rocks  had  been  removed,  and  a  channel  had 
been  dredged  from  the  "Deep  Hole''  to  the  town  wharves,  4,200  feet 
long,  4  feet  deep  at  mean  low  water,  and  25  feet  wide.  Opposite  the 
town  wharves  the  channel  was  enlarged  to  75  feet  wide,  to  fsbcilitate 
the  docking  of  vessels. 

The  9>ct  of  September  19, 1890,  appropriated  $4,000  to  continae  this 
improvement.  No  appreciable  benefit  to  commerce  woold  result  by  tiie 
expenditure  of  this  amount,  and  it  is  to  be  retained  in  the  Treasury 
until  additional  funds  are  provided. 

To  complete  the  improvement  will  require  an  appropriation  of  922,000, 
all  of  which  could  be  expended  to  advantage  daring  the  fiscal  year 
ending  June  30, 1894. 

The  accompanying  commercial  statistics  for  the  fiscal  year  eodiiig 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  at  Barn- 
stable, Mass. : 

Wellfleet  is  in  the  collection  district  of  Barnstable,  Mass.,  of  which  Barnstable  is 
the  port  of  entry.    The  nearest  light-house  is  Mayo  Beach  Light. 

Money  statement. 

July  1, 1891,  balance  unexpended $4,649.68 

July  1, 1892,  balance  unexpended 4,649.63 

!  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yeof  encOng  Juno 30, 1894  32;  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
hai^bor  acts  of  1866  and  1867. 


OOMMBRCIAL  STATISTICS. 


Amount  of  reyenue  collected,  1890,  $253.35;  1891,  $231.40;  1892,  $91.60. 
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Veasels  drawing  from  6  to  12  feet  frequent  the  harbor* 
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B  17. 

IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provincetown  Harbor  is  sitaated  at  the  extremity  of  Gape  Ood,  about 
40  miles  southeast  from  Boston  Light. 

It  is  one  of  the  most  valaable  harbors  of  refuge  on  the  Atlantic  coast. 
The  entire  commerce  of  ^ew  Eugland  and  a  very  large  local  fishing 
interest  are  directly  benefited  by  its  maintenance,  which  depends  en- 
tirely on  the  preservation  of  the  sandy  beaches  wMch  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. 

A  fiill  history  of  the  improvements  will  be  found  in  the  Annual  Be- 
ports  of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A 
special  dike  across  House  Point  Island  Flats,  to  be  built  contingently, 
was  recommended  in  the  Annual  Beport  for  1^86.  A  plan  of  the  har- 
bor was  published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1886. 

The  total  appropriations  or  allotments  for  this  work  to  date  have 
been  $151,418.44. 

The  amount  expended  to  June  30, 1891,  was  $142,588.47. 

The  condition  of  the  improvement  on  that  date  was  as  follows: 

Long  Point. — ^This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  Its  northerly  end  was  fully  protected  from  easterly 
storm  action;  but  the  northwestern  part  of  the  point,  opposite  the  fog- 
signal  station,  has  for  some  time  been  abraded  by  storms.  Duiiug  the 
fiscal  year  the  breakwater  protecting  the  easterly  shore  was  extended 
150  feet  to  the  south  and  west,  and  should  be  extended  100  feet  forther 
to  fully  secure  the  light-house  tract. 

The  northwestern  part  of  Long  Point,  between  ax)oint  2,000  feet  west 
of  Wood  End  Light  and  Abel  Hill  Dike,  was  narrow  and  low,  and 
needed  additional  protection,  which  was  being  effected  by  the  construc- 
tion of  a  bulkhead  on  the  inside  of  the  point,  starting  about  2,000  feet 
west  of  Wood  End  Light,  and  extending  westward  2,000  feet,  approxi- 
mately. During  the  fiscal  year  this  bulkhead  was  completed.  A  total 
length  of  3,213  feet,  including  spurs,  was  built. 

Abel  Hill  Dike. — This  dike  was  built  to  prevent  the  rush  of  water 
from  Laueey's  Harbor  over  House  Point  Island  Flats  into  the  main 
harbor.  The  rapid  wearing  away  of  the  southern  sandspit  that  forms 
Lancey's  Harbor  had  threatened  to  make  a  breach  through  the  beach 
south  of  the  dike.  To  guard  against  this,  brush  and  wooden  sand- 
catches  had  been  built  on  the  outer  beach  opposite  the  west  end  of  the 
dike.    They  were  all  in  good  order. 

House  Point  Island  Flats. — ^These  flats  remained  essentially  unaltered 
from  the  condition  shown  by  the  last  survey,  and  as  stated  in  the  An- 
nual Beport  for  1887,  it  still  appears  unnecessary  to  commence  the  dike 
projected  to  be  bmlt  across  these  fiats.  The  most  of  the  grass  planted 
during  the  year  1888  had  rooted,  and  was  growing  at  the  date  of  this 
report. 

BeocA  Pointj  High  Head  Dike^  and  Cove  Section. — ^These  works  were  all 
in  good  order.  With  the  exception  of  the  building  of  the  new  bnlk- 
het^  on  Long  Point,  the  extension  of  the  Long  Point  Breakwater,  and 

jus(q92 38 


594    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

some  minor  repairs  to  the  sand-catches  near  Abel  Ilill  Dike,  no  opera 
tions  were  in  progress  during  the  fiscal  year,  and  at  the  date  of  this  re- 
port all  the  works  of  preservation  are  in  good  order. 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces- 
sary repairs  have  averaged  $1,500  per  annum. 

The  prospective  benefit  tx)  commerce  is  the  preservation  of  an  im- 
portant harbor  of  refuge. 

Frovincetown  is  a  port  of  entry  in  the  collection  distiict  of  Bamatable,  Maaa. 
The  nearest-light  houses  are  Wood  End  and  Long  Point  lights. 

.  The  accompanying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  port  of  Provincetown,  Mass. 
The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of— 

May  19, 1826 $3,500,00 

March  2, 1829 3,500.00 

March  2, 1831 2,050.00 

March  3, 1832 4,600.00 

June  28. 1834 4,400.00 

March  3, 1835 4,400.00 

July2,l836 4,400.00 

July?,  1838 4,500.00 

August  30, 1852 6,000.00 

June  23, 1866 43,068.44 

July28,1866 8,000.00 

March  3, 1871 6,000.00 

June  10, 1872 5,000.00 

March  3,1873 6,000.00 


Act  of— 

June  23, 1874 $6,000.00 

March  3, 1875 5,000.00 

.  August  14, 1876 4,000.00 

Junel8,1878 1,000.00 

March  3, 1879 1,000.00 

June  14, 1880 500.00 

March  8, 1881 5,000.00 

August  2,1882 5,000.00 

July  5, 1884 2,000.00 

August  5, 1886 3, 000. 00 

August  11, 1888 7,000.00 

September  19, 1890 7, 500. 00 

Total...- 151,418.U 


Money  statement. 

July  1, 1891,  balance  unexpended $8,832.97 

June  30, 1892,  amount  expended  during  fiscal  year 5, 049.62 

July  1, 1892,  balance  unexpended 3,783.35 

Amount  appropriated  by  act  approved  July  13,1892 1,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5^283.35 


OOBfMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1890,  $111.58;  1891,  $1,932.75;  1892,  $571.47. 


BntruiOM: 

Foreign.. 

Domestic 
Ciearauces : 

Foreign . . 

Domeatio 


Shipping. 


1880. 


No, 
27 


20 


Tont, 
4,402 


1,024 


IWL 


Ko. 
65 
16 

27 
10 


Tona. 
0,232 
2,000 

6,600 

2,000 


]«L 


No. 
44 

IS 


U 


791 


CoiJ 

Wood 

Lnmber 

Salt 

Tee 

Fish 

Hisoellaneoiu 


Imported. 


1880. 


Ton9. 


1,000 


1881. 


1881 


IVfu. 
6,000 


2,000 


8,800 


310 
1,1« 

SOI 

80 

1,800 

740 


All  classes  and  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  cargo. 
Four  thousand  veBseia  viaited  the  harbor  during  the  year. 
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B18. 

IMPROVEMENT  OP  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

Chatham  Harbor  is  at  the  eastern  end  of  Nantucket  Sound^  about 
15  miles  east  of  Hyannis,  Ma8S.  Its  oater  anchorage,  known  as  Ghat- 
ham  BoadSy  is  a  capacious,  deep,  unobstructed  harbor  of  refuge  from 
northerly  and  easterly  gales. 

The  inner  harbor,  locally  known  as  ^^ Stage"  Harbor,  is  small,  but 
well  land-locked.  It  is  about  one-half  mile  long,  500  to  600  feet  wide, 
and  has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  is  ob- 
structed by  three  bars,  on  which  the  depth  at  mean  low  water  does  not 
exceed  4  feet.    The  mean  rise  or  fall  of  the  tide  is  5  feet. 

inie  project  for  the  improvement  of  the  inner  harbor  was  submitted 
December  19,1890,  and  was  based  on  a  survey  made  in  October,  1890. 
It  prox>osed  to  dredge  a  channel  6  feet  deep  at  mean  low  water  through 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide 
at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  an  estimated 
cost  of  $10,000. 

But  one  appropriation  has  been  made  for  this  improvement,  viz,  by 
the  act  of  September  19, 1890,  $5,000. 

This  sum  it  is  proi)08ed  to  expend  in  dredging  a  channel  100  feet 
wide  and  6  feet  deep  through  the  three  bars. 

Bids  for  this  work  were  invited  by  public  advertisement,  dated  Janu- 
ary 10, 1891,  and  the  proposals  received  were  rejected  as  excessive. 

The  work  was  again  advertised  under  date  of  July  10, 1891,  and  on 
August  10, 1891,  the  two  bids  received  were  opened.  An  abstract  ot 
them  will  be  found  in  the  annexed  table. 

The  lowest  bid  was  not  in  accordance  with  the  specifications  and  was 
rejected.  A  contract  was  entered  into  with  Mr.  Charles  W.  Anthony, 
of  Fall  Eiver,  Mass.,  on  August  26, 1891. 

Ox>erations  under  this  contract  were  commenced  in  October,  and  the 
work  was  satisfiEbctorily  completed  in  December,  1891.  Eight  thousand 
seven  hundred  and  ninety-four  cubic  yards  of  material  were  removed 
firom  the  middle  and  inner  bars,  and  at  the  date  of  this  report  the  im- 
proved channel  across  them  is  6  feet  deep  at  mean  low  water  and  100 
feet  wide.  At  least  5  feet  at  mean  low  water  can  now  be  carried  into 
the  inner  harbor. 

To  complete  the  improvement  will  require  an  appropriation  of 
$5,000,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1894. 

Chatham  Harbor  \b  in  the  coUeotion  distriot  of  Barnstable,  Mass.,  of  which  Bam- 
•table  is  the  port  of  entry;  the  nearest  Ught-hoose  is  Hardin gs  Beach  Light. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  at  Barnstable,  Mass. : 

Money  ttatement 

July  1, 1891,  balance  unexpended •••• $4,601.19 

June  30, 1892,  amount  expended  during  fiscal  year 4,003.84 

July  1, 1892,  balance  unexpended 597.86 

(Amount  (estimated)  required  for  completion  of  existin^i^  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      6^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Ab9lraci  of  proposals  for  dredging  from  Chatham  Harbor ,  Massadhusetts,  opened  Anguet 
10, 1891,  by  Lieui.  Col.  8,  M.  Mansfield,  Corps  of  Engineers, 


ZTime  of  bidder  and  rwldanee. 

Price  bid  per  onbic 
yard. 

Totd. 

Ha 

For 

dredging, 
eoo^ 

measure- 
ment. 

For  re- 
moral  of 
bowlders 
weighing 

over  3 
tonseaoh. 

■— *• 

1 

GbM.  W.  Anthony,  F»11  Biver,  Mus 

Geo.  "Rnnvfui.  Boston.  Miiss.t....^.......  . 

0.41 
.40 

$4,100 
4,000 

June  1,1882. 

9 

18 

The  lowest  bid  is  not  m  accordance  with  the  specifications.    The  contract 
Awarded  to  Mr.  Charles  W.  Anthony  with  the  approval  of  the  Chief  of  £ngin< 
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Imported. 


Coal 

Lumber 

MisceUaneons 


1888. 


Tons, 

2,000 

000 

1,600 


1891. 


Tons. 
3,000 
1,000 


1881 


IbM. 

8,000 
1,000 
4,000 


Yesaek  drawing  from  5  to  8  feetylBii  the  port  in  large  nnmbexs  foraheltoror 
cargo. 


APPENDIX  C« 


IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON  SOUTHERN  COAST  OP 
MASSACHUSETTS,  IN  RHODE  ISLAND,  AND  ON  EASTERN  COAST  OP 
CONNECTICUT. 


BEPOBT  OF  CAPTAIN  W.  H.  BTXBY,  C0BP3  OF  EN0INEBB8,  OFFICEB  IN 
CHARGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  JSS£,  WITH  OTHER 
DOCUMENTS  BELATINO  TO  THE  WOBKS, 

IMPROVEMENTS. 


1.  Harbor  of  reirige  at  Hyannia,  Massa- 

chnsetts. 

2.  Harbor  of  refiige  at  Nantucket,  Mas- 

sachuBetts. 

3.  Marthas  Vineyard  inner   harbor  at 

Edgartown,  Massachusetts. 

4.  Vineyard  Haven  Harbor,  Massachu- 

setts. 

5.  Wareham  Harbor,  Massachusetts. 

6.  New  Bedford  Harbor,  Massachusetts. 

7.  Weetpc^  Harbor,  Massachusetts. 

8.  Taunton  River,  Massachusetts. 

9.  Pawtucket  River,  Rhode  Island. 

10.  Providence  River  and  Narragansett 

Bay,  Rhode  Island. 
U.  Green     Jacket     Shoal,    Providence 

River,  Rhode  Island. 


12.  Greenwich  Bay,  Rhode  Island. 

13.  Cove  and  waterway   near    Coaster 

Harbor  Island,  Rhode  Island. 

14.  Newport  Harbor,  Rhode  Island. 

15.  Harbor  of  refuge  at  Point  Judith, 

Rhode  Island. 

16.  Harbor  of  refuge  at  Block  Island, 

Rhode  Island. 

17.  Pawcatuck  River,  Rhode  Island  and 

Connecticut. 

18.  Harbor  of  reftige  at  Stonington,  Con- 

necticut. 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SUBVBTS. 


I.  M«"<»"^hft  Bight,  Massachusetts. 


21.  Canapitsit  Channel,  MaasachnsettB. 


Engineer  Office,  U.  S.  Armt, 

Neuyportj  B.  J.,  July  9, 1892. 

General:  I  have  the  honor  to  snbmit  herewith  annual  reports  on 
\  river  and  harbor  works  under  my  charge  at  the  end  of  the  fiscal 
X  ending  June  30, 1892. 

X,  the  comineticement  ot  the  fiscal  year  these  works  were  in  the 
rge  of  Maj.  W.  B.  Livermore.  They  were  transferred  to  me  on  the 
December,  1891. 

lis  office  has  been  assisted  by  Assistant  Engineers  Edward  Par- 
John  H.  Bostock,  and  Superintendent  Walter  0.  Simmons. 
Very  respectfiiUy,  your  obedient  servant, 

Yf.  H.   BlXBY, 

Captain  of  Engineers. 
%.  Gen.  Thomas  L.  Caset, 
Chief  of  Engineers^  U.  S,  A. 
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Ci. 

HABBOR  OF  REFUGE  AT  HTANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsnla  of 
Oape  God^  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  inix>ortant  harbor  of  refuge.  (For  map  see  page  592,  Annnftl  Be- 
port  of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3|  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  southerly 
storms,  with  depths  varying  from  10  to  20  feet  in  the  inner  harbor. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  had  a  depth  of  about  15^  feet.  In  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  size 
of  the  stone  forming  its  sides  and  top.  About  $124,000  was  spent  on 
this  worky  completed  in  1882. 

PLAN  OF  IMPROVEMENT. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuffi- 
cient for  many  vessels  that  now  seek  the  harbor  of  refrige,  the  present 
project  of  1884  for  the  improvement  of  the  hafbor,  published  in  the 
Beport  of  the  Chief  of  Engineers  for  1885,  volume  1,  pages  560  and 
610-621,  contemplates  dredging  the  area  protected  by  the  breakwater 
to  a  depth  of  15|  feet  at  mean  low  water,  at  a  total  cost,  as  estimated 
in  1884,  of  $45,743.20,  including  the  $81.20  then  left  over  from  past  ap- 
propriations. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
On  hand  1884,  $81.20;  1886,  $10,000;  1888,  $10,000;  1890,  $8,000.  T6- 
tals  up  to  June  30, 1891,  $28,081.20. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891, 

The  total  amount  expended  on  the  present  project  (including  $3,237.03 
of  outstanding  liabilities)  up  to  June  30, 1891.  was  $26,066.20.  The  15f 
foot  anchorage  area  had  been  increased  by  aoout  11  acres,  about  one- 
third  of  the  entire  area  to  be  dredged. 

OPERATIONS  DURma  THE  LAST  FISOAL  YEAR. 

Yalue  of  United  States  plant,  $8,400.  Including  $5.60  of  outstanding 
liabilities  the  expenses  of  the  year  were  $2,015. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  with 
plant  consisting  of  the  dredge  Texas  and  two  scows  belonging  to  the 
tlnited  States,  and  a  hired  tag.  Six  thousand  three  hundr^  and  sixty 
cubic  yards  were  excavated  during  the  year,  which  added  about  li 
acres  to  the  15^-foot  anchorage  area.  Work  in  the  field  was  stopped 
on  July  16,  and  the  plant  was  then  transferred  to  other  localities. 

This  work  was  in  the  local  charge  of  Mr.  0.  O.  Abell  as  superintend- 
entb 
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WORK  REQUIRED  TO  COMPLETE  THE  EXISTINO  PROJEOT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  dredging  to  a  depth  of  15^  feet  over  23  acres  more  in  the  area 
limited  on  the  west  by  a  line  running  due  north  from  the  western  end 
of  the  breakwater,  and  on  the  north  by  a  line  running  parallel  to  the 
breakwater,  and  distant  1,500  feet  from  it,  leaving  a  berm  of  100  feet 
along  its  northern  side. 


OPERATIONS  CONTEMPLATED  FOR  THE 

30,  1893. 


FISCAL  YEAR  ENDING  JUNE 


It  is  proi)osed  to  apply  the  balance  on  hand  and  the  funds  asked  for 
to  the  execution  of  the  project  above  referred  to— of  deepening  the  an- 
chorage area  inside  the  breakwater. 

Hyannis  Harbor  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  calendar 
year  was  $1,528.78. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-house  is 
Hyannis  Light  I  the  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford, 
Mass. 

Money  statement 


July  1, 1891,  balance  unexpended $5, 252. 03 

June  20, 18QI2,  amount  expended  during  fiscal  year 5, 246. 43 


July  1, 1892,  balance  unexpended... 
July  1, 1892,  outstanding  liabilities. 


5.60 
5.60 


Amount  appropriated  by  act  approved  July  13,  1892 6,000.00 


'  Amount  (estimated)  required  for  completion  of  existing  project 11, 662. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    11, 662. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Hyannis  Harbor,  Massachusetts,  by  water,  dur- 
ing the  calendar  year  ending  December  31, 1891,  is  estimated  as  follows  (based  mainly 
upon  reports  received  from  Mr.  William  CrooKer,  deputy  collector,  Hyannis,  Mass., 
and  Mr.  A.  F.  Lathrop,  Hyannis,  Mass.): 


ClAMof  goods. 


Grmin  ftod  fonee 

Tecetablea  ana  track 

Pisn,  oysters,  etc 

Lninber  aod  products 

Coal,  minerals,  and  products. 

General  merchandise 

Sundries 


Total. 


Exports. 


$500 

9,175 

21,200 

7,000 


87,875 


Imports. 


$80,000 


680 


eo,oou 

10, 175 
800 


167,065 


Total     Tonnage. 


$86,000 

500 

9,855 

21,200 

67,000 

10, 175 

800 


Tons. 

4,906 

30 

182 

682 

18,222 

114 

200 


196,680  I        18,336 


Gain  over  last  year  in  exports,  1,774  tons;  in  imports,  none  known.    Transporta- 
tion lines  established  during  the  year,  none. 
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The  eutrances  and  departures  of  vessels  from  this  waterway  are  estimated  as  fi>IIo  wa : 


YMselt. 


Steam: 

Freight  and  jMMaenger 

Freight  mainly 

Paasenger  mamly 

Fishing 

Toga 

Pleaaore  boats 

Sail: 

Freight 

Fishing  boats 

Pleasare,  large , 

neasore  boats,  small . , 


Kmn* 

ATerage 

b«r. 

draft. 

ruL 

19 
50 

4 

10 

8 

39 

10 

810 

10 

500 

3« 

2,000 

11* 

815 

S 

150 

10 

aoo 

H 

Average 


375 
800 


100 
15 

900 

8 

85 

10 


C  a. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  one  between  the  harbors  of  Marthas 
Vineyard  (Vineyard  Haven  and  Edgartown)  and  Provincetowu,  a  dis- 
tance of  abont  100  miles,  except  the  small  harbor  of  Hyannis,  on  the 
other  (the  north)  side  of  Nan  tucket  Sound*  The  navigation  of  t^is  sound 
is  intncate  and  dangerous  by  reason  of  numerous  shoals.  Nantucket 
Harbor  has  deep  water  inside,  and  the  object  of  the  improvement  is  to 
make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and 
south  of  Gape  Cod,  estimated  to  be  30,000  annually.  In  the  memorial 
to  Congress,  on  which  the  first  appropriation  for  this  harbor  of  refuge 
was  based,  it  was  stated  that  more  than  500  vessels  had  been  wrecked 
in  the  vicinity  of  the  island.  (For  map  of  harbor  see  page  423,  Annnsil 
Eeport  of  1880,  and  page  576  of  Report  of  1885.) 

The  mean  rise  and  fed!  of  the  tide  is  about  3  feet. 

OBiaiNAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  shoal  about 
1^  miles  in  width  outside  the  entrance,  through  which  shoal  the  channel 
or  line  of  best  water  was  only  about  6  feet  deep  and  very  crooked  and 
subject  to  changes  in  location. 


PLAN  OF  THE  WORKS. 

The  present  approved  project  of  1880  as  modified  in  1885,  is  to  con- 
struct jetties  of  riprap  stone  projecting  from  either  side  of  the  present 
entrance  to  the  harbor,  for  the  purpose  of  concentrating  the  strength  of 
the  tidal  currents  and  excavating  a  channel  of  15  feet  depth  by  scour, 
and  at  the  places  where  the  full  depth  required  will  not  be  reached  by 
this  means  to  complete  the  work  by  dredging,  at  a  total  cost,  as  esti* 
mated  in  1885,  of  $375,000  (see  page  434,  Annual  Beport  1880,  and  page& 
575,  576  of  1885).  A  plan  of  the  works  may  be  found  in  the  Beport  of 
the  Chief  of  Engineers  for  1885,  Part  I,  page  578. 

APPROPRIATIONS. 

Ul)on  the  present  project  appropriations  have  been  made  as  follows: 
1880,150,000;  1881,  $25,000 ;  1882,  $25,000 ;  1884,  $10,000 ;  1.S86,  $15,000; 
1888,  $20,000;  1890,  $25,000.    Totals  up  to  June  30,  1891,  $170,000. 
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AMOUNT  EiPENDED  AND  BESX7LTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including 
$2,613.22  outstanding  liabilities)  up  to  June  30,1891,  was  $155,385; 
and  the  result  was  the  construction  of  the  west  jetty  to  a  point  3,955 
feet  from  the  shore,  and  the  east  jetty  to  a  distance  of  834  feet  from  its 
initial  point  on  shore,  which  is  the  outer  end  of  the  middle  of  the  three 
northwest  spurs  bmlt  on  Coatue  Beach  some  years  ago,  and  the 
foundation  was  laid  and  the  jetty  partially  completed  for  an  additional 
distance  of  191  feet.  The  channel  was  deepened  by  scour  to  7^  feet. 
Nearly  half  the  needed  work  had  been  done. 

OPEBATIONS  DUBINa  THE  LAST  FISOAL  YEAB. 

Value  of  United  States  plant,  $6,500.  Including  $113.42  of  ou^ 
standing  liabilities,  the  expenses  of  the  year  were  $14,615. 

At  the  beginning  of  the  last  fiscal  year  ttie  work  of  constructing  the 
east  jetty  had  just  been  resumed. 

During  the  year  7,146  tons  of  stone  were  put  in  the  work,  by  which 
a  length  of  about  1,300  feet  of  the  east  jetty  was  built  up  to  the  half 
tide  level.  This  work  was  done  by  hiied  labor  and  barges  and  tow- 
boats  owned  and  hired  by  the  Government.  The  stone  put  in  the  east 
jetty  was  carried  to  Nantucket  Harbor  in  barges,  from  whence  it  had 
to  be  lightered  over  the  Coatue  Flats;  this  having  been  mostly  done 
in  the  lighters  belonging  to  the  Government,  which  from  their  light 
draft  were  well  adapted  to  this  kind  of  work.  The  work  was  discon- 
tinued on  the  14th  of  August  to  await  further  appropriations. 

A  light  has  been  maintained  on  the  west  jetty  during  the  year  ex- 
cept during  the  last  two  weeks  of  June,  when,  from  the  exhaustion  of 
the  appropriation^  it  was  discontinued. 

This  work  was  in  the  local  charge  of  Mr.  0.  W.  Sherman  as  superin 
tendent.* 

WOBK  BEQUIBED  TO  OOMPLETE  THE  EXISTZNG  PBOJEOT. 

The  work  requfred  to  complete  the  existing  project  is  the  extension 
of  the  east  jetty,  the  raising  of  the  west  jetty  in  some  places,  and  the 
excavation  by  dredging  of  so  much  of  the  channel  as  may  not  be  exca- 
vated by  tidal  scour. 

OPEBATIONS  CONTEMPLATED   FOB  THE  FISOAL  YEAB  ENDING  JUNE 

30,  1893. 

The  work  has  been  much  delayed  heretofore  by  the  scour  around  the 
end  of  the  jetty,  making  it  necessary  to  build  it  in  15  teet  of  water 
instead  of  in  5.  According  to  the  present  plan  it  is  proposed  to  build 
up  a  considerable  length  of  the  jetty  to  the  half-tide  level  before  com- 
pleting it  to  the  full  cross  section.  The  channel  appears  to  be  moving 
continually  to  the  eastward  and  deepening  slightly  from  year  to  year. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  friiids  asked  for 
to  the  further  construction  of  the  east  jetty  and  raising  low  places  in 
the  west  jetty,  together  with  a  little  dredging,  if  necessary. 

Nftntncket  is  in  the  Nantucket  coUection  district  and  is  a  port  of  entry.  There 
was  DO  revenue  collected  in  the  last  calendar  year.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  Tho  nearest  light-houses  are  Nantucket  Cliff  juhI 
Brant  Point  lights.  The  nearest  fortilication  is  the  Ibrt  at  Clark  Point,  New  iit.il- 
ford,  Miw, 
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Money  statement 

Jnly  1, 1891,  balance  nnexpended $17,228.23 

JuneSM),  1892,  amount  expended  during  fiacal  year 17,114.80 

Jnly  1,  1892,  balance  nnexpended 113.42 

Jnly  1, 1892,  ontatanding liabilities 113.42 

Amount  appropriated  by  act  approved  Jnly  13,  1892 25,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 180, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1894  100, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


COMMEHCIAJL  STATiailCfl. 


The  commerce  arriying  and  leaving  Nantucket  Harbor,  Massachusetts,  by  water, 
during  the  calendar  year  ending  December  31, 1891,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  Joseph  W.  Clapp,  collector  of  customs,  Nan- 
tucket, Mass.) : 


C1m8  of  goods. 


TolMOOO 

Bice 

Grain  ftod  forage 

Live  stock  and  produots 

Fish,  oysters,  eto 

Lumber  and  prodncta 

Coa],  minerala,  and  prodnota 

Fertilizers 

Machinery  and  hardware . . . 

Generai  merchandiae 

Sundries 


Total 


Sxporta. 


$16,350 


l«v860 


Importa. 


$36,000 

960 

27,200 

0,600 


10,300 
37, 925 
350 
10,000 
17,650 
4,800 


154,785 


Total. 


$36,000 

960 

27.200 

0,6u0 

16.350 

10.300 

37,925 

350 

10.000 

17,650 

4,800 


171.135 

a 


Tonnage. 


Tont. 

n 

6 
612 

30 
73 
1,016 
6,301 
10 
T7 


1,200 


9.625 


Gain  over  last  year,  none  known. 

Transportation  lines  established  during  the  year,  none. 

The  vessels  using  this  waterway  are  estimated  as  follows: 


Yessela. 


Steam- 
Freight  and  passenger 

Fialiing 

Fleasare  boats 

San- 
Freight,  large  

Schooners 

Sloops 

Pleaanre,  large 

Pleaaore  boaia,  small . . 


Nam- 
her. 


1 

1 

20 

4 
102 

7 
20 
14 


Avwtige 
draft. 


8 
4 
8 


tonnage. 


400 
t 


■I  — 


C3. 

DiPBOYEMENT   OF   MARTHAS  VINEYARD  INNER  HARBOR   AT  EDGAB- 

TOWN,  MASSACHUSETTS. 

The  inner  harbor  at  Ed^artown  lies  in  the  northern  part  of  the  water- 
way or  strait  that  separates  Chappaqaiddick  Island  from  the  east  end 
of  Marthas  Vineyard.  It  extends  southward  about  1 J  miles  from  Chap- 
paquiddick  Point  opposite  Edgartown,  and  averages  about  one-fifth  of 
a  mile  in  width. 
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This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
i*efhge  for  small  vessels,  bat  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through.  (For  map  of  this  harbor  see  House  Ex.  Doc  No.  59^  of  Fifty- 
first  (>)ngress9  first  session.) 

OBiaiNAIi  CONDITION. 

The  anchorage  of  this  harbor  was  in  1889  obstructed  by  a  Middle- 
Ground  shoal|  oairying  only  about  6  feet  depth  of  water  at  low  tide. 

PLAN  OP  IMPBOVEMENT. 

The  present  approved  project  of  1889  is  to  excavate  the  Middle 
Ground  to  a  depth  of  10  feet  at  mean  low  water,  at  a  total  cost,  as 
estimated  in  1889,  of  $4,500.  (For  details  see  page  588,  Annual  Ke- 
port  of  1890.) 

APPBOPBIATIONS. 

Under  the  present  project  appropriations  have  been  made  as  follows: 
1890,  $2,000;  total  up  to  June  30, 1891,  $2,000. 

AMOUNT  EXPENDED  AND  BESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $232.75 
outstanding  liabilities)  up  to  June  30, 1891,  was  $246,  in  preparations 
for  active  work  in  the  field. 

OPEBATIONS  DTTBINO  THE  LAST  FISOAL  YEAB. 

Value  of  United  States  plant,  $0.00.  Including  $11.39  of  outstanding 
liabilities,  the  expenses  of  the  year  were  $1,699.40. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
July  16  the  United  States  dredge  Texas  borrowed  from  a  neighboring 
work,  two  scows,  and  a  hired  tag  were  transferred  from  Hyannis  to 
Edgartown,  and  the  work  of  dredging  was  commenced  on  the  Middle 
Ground  in  the  inner  harbor  and  continued  until  August  5,  when  it 
was  discontinued,  to  await  further  appropriations,  the  plant  being 
transferred  to  other  work.  Fifteen  thousand  three  hundred  and  eighty- 
five  cubic  yards  of  sand  were  excavated,  completing  the  dredging  over 
about  one-half  of  the  **  middle-ground." 

This  work  was  in  the  local  charge  of  Mr.  0.  O.  Abell,  as  superin- 
tendent. 

WOBK  BEQTJIBED  TO  COMPLETE  THE  EXISTING  PBOJEGT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  Middle  Ground  to  a  depth  of  10  feet  at 
mean  low  water. 

OFSBATIONS  CONTEMPLATED  FOB  THE  FISCAL  YEAB  ENDING   JUNE 

30,  1893. 

It  is  proposed  to  apply  the  balance  on  hand  to  the  completion  of  the 
prcyeot. 
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Edgartown  is  in  the  Edgartown  collection  district  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  there  during  the  last  calenditf  ^ear  was  $460.10;  the 
nearest  light-house  is  the  Edgartown  Light;  the  nearest  fortification  is  ths  fort  at 
Clark  Point,  New  Bedford,  Mass. 

M(mey  statement. 

July  1, 1891,  halance  unexpended $1, 986. 75 

June  SO,  1892,  amount  expended  during  fiscal  year 1,920.76 

July  1, 1892,  balance  unexpended 66.99 

July  1, 1892,  outstanding  Uabilities 11.39 

July  1, 1892,  balance  available 54. 60 

Amount  appropriated  by  act  approved  July  13, 1892 ^ 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2;  554. 60 


COMMERCIAJL  STATISTICS. 


The  commerce  arriving  and  leaving  Edgartown  Harbor,  Massachusetts,  by  water, 
during  the  calendar  year  ending  December  31,  1891,  is  estimated  as  follows  (baaed 
mainly  upon  reports  received  ixom  Mr.  C.  H.  Marchaut,  Edgartown,  Mass.): 


Clas8  of  goods. 


Tobacco 

Kice 

Grain  and  foraee 

y  egetablee  aDatmok 

Live  Block  and  products 

Fiah,  oysters,  etc  

Lmnber  and  prod  acts 

Coal,  minerals,  and  products 

FertUiaors : 

Machinery  and  hardware 

General  merchandise 

Sundries 


Total 


Exports. 


$4,345 
58,250 


875 


13,200 


Imports. 


76,670 


125,200 

200 

56,000 


10,800 

1.250 

128.085 

29,495 

1,875 

182,000 

434,500 

2,000 


Tot^ 


$26,200 

200 

66,000 

l.SOO 

15, 145 

60,500 

128.085 

30,370 

1,876 

182,000 

484,500 

15,200 


871,806 


MO,  476 


TonnafSb 


14 

%9M 

50 

72 

847 

6,000 

4,075 

SO 

515 

4.126 

2.112 


«!.•»* 


QtAn  over  last  year,  none  known. ' 

Transportation  lines  established  during  the  year,  none  reported. 
No  one  seemed  able  to  famish  any  reliable  information  as  to  the  number 
entering^  leaving,  or  using  this  harbor. 


C  4. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance  known  as  East  Chop  and  West 
Chop,  is  about  1}  miles,  and  from  a  line  connecting  the  chops  to  tiie 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  If  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  which  some 
657  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  ftll 
of  the  tide  is  1.7  feet. 
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OSiaiNAL  OOin>ITION. 

At  the  month  of  the  harbor  the  wearing  away  of  the  chops  by  the 
action  of  the  waves  in  storms  has  been  noted  for  many  years.  The 
former  site  of  a  light-house  on  West  Chop  has  entirely  disappeared. 
The  d6bri8  is  carried  by  the  current  into  the  harbor,  where  it  forms 
shoals,  which  are  gradually  impairing  the  anchorage  capacity,  especially 
in  the  upper  part  of  the  harbor.  (For  map  of  harbor,  see  page  580  of 
Annual  Eeport  of  1887). 

PLAN  OF  XMPBOYEMENT. 

The  present  approved  projects  of  1882  and  1887  contemplate  the  pro- 
tection of  the  chops  from  the  action  of  the  storm  waves  by  the  con- 
struction of  jetties  and  other  works  along  the  shore,  at  a  total  cost,  as 
estimated  in  1882,  of  $60,000  (see  page  594  of  Annual  Eeport  of  1882; 
page  577  of  1887;  and  page  612  of  1889). 

APPBOPBIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1888,  $25,000;  1890,  $10,000.    Total  up  to  June  30, 1891,  $35,000. 

AMOTTNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $1,017.14 
outstanding  UabUities)  up  to  June  30, 1891,  was  $28,924;  by  which  a 
wharf  and  three  stone  jetties,  200  feet  apart  and  from  80  to  150  feet 
long,  and  a  temx>orary  railroad  track  have  been  built  at  the  West  Chop, 
sold  one  jetty  and  sea  wall  have  been  partly  built  at  the  East  Chop. 

OPERATIONS  DUBINa  THE  LAST  FISOAL  YEAB. 

Value  of  United  States  plant,  $4,100.  Including  $44.69  of  outstand- 
ing liabilities^  the  expenses  of  the  year  were  $6,024.72. 

At  the  begmning  of  the  last  fiscal  year  no  work  was  in  progress. 

On  the  suspension  of  work  at  liantucket,  August  14,  the  stone 
lighters  and  towboats  owned  and  hired  by  the  Government  were  trans- 
ferred to  the  Vineyard  Haven  work,  and  the  work  of  constructing  lon- 
gitudinal walls  and  jetties  along  the  shore  line  of  the  East  and  West 
Chops  was  resumed.  Stone  was  landed  at  the  Government  wharf  on  the 
West  Ohop  and  carried  by  dump  cars  to  the  wall  along  the  shore,  the 
track  being  extended  as  the  work  progressed.  On  the  East  Chop  the 
stone  was  lightered  from  the  harbor  by  the  United  States  lighter  Ada 
22.  Vroamanj  which  is  of  very  light  draft,  and  put  directly  in  the  wall. 
Three  thousand  three  hundred  and  eighty-six  tons  of  stone  were  put 
in  the  work. 

On  the  West  Chop,  Jetty  No.  1  was  extended  146  feet,  making  its 
total  length  296  feet;  the  longitudinal  wall  was  extended  to  a  i>oint 
400  feet  east  of  Jetty  No.  3;  and  a  breakwater  60  feet  long  was  built 
to  the  westward  of  the  wharf  as  a  protection  to  vessels  landing  stone. 

On  the  East  Chop  the  wall  was  carried  about  300  feet  to  the  east- 
ward and  175  feet  to  the  westward  of  the  jetty  in  front  of  the  light- 
house. 

About  half  the  needed  work  has  been  done. 
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Work  was  discontioued  on  September  5  to  await  farther  appropria- 
tions. 

This  work  was  in  the  local  charge  of  Mr.  A.  B.  Elliot,  as  superin- 
tendent. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  these  systems  of  jetties  and  sea  walls  at  both  chops. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAS  ENDING   JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for 
to  continue  the  work  of  protection,  mainly  at  the  East  Chop. 

Vineyard  Haven  is  in  the  Edgartown  coUection  district.  Edgartown  is  the  near- 
est port  of  entry.  The  amount  of  reyenue  collected  at  Edgar i own  in  the  last  cal- 
endar year  was  about  $400.  The  nearest  light-houses  are  those  on  East  and  Weal 
Chops.    The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedibrd,  Mass. 

Money  statemenU 

July  1, 1891,  balance  unexpended $7,098.14 

June  30,  1892,  amount  expended  during  fiscal  year 6,937.17 

July  1, 1892,  balance  unexpended 95,97 

July  1, 1892,  outatanding  liabilities 44.69 

July  1, 1892,  balance  available 6L28 

Amount  appropriated  by  act  approved  July  13,  1^ 7, 500. 00 

Amount  available  for  the  fiscal  year  ending  June  30, 1893 7, 56L  28 

{Amount  ^estimated;  required  for  completion  of  existing  project 17, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    17, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867. 


COMMERCIiLL  8TATI8TIG8, 


The  commerce  arriving  and  leaving  Vineyard  Haven  Harbor,  Massachnsetti^  Ij 
water,  during  the  calendar  year  ending  December  31, 1891,  is  estimated  as  followf 
(basea  mainly  upon  reports  received  from  Mr.  Edward  JLiord,  Vineyard  Haven,  Mass.): 


Class  of  goods. 


TobMoo 
Rice.... 


Grain  and  foraire 

Vegetables  and  truck 

Live  stock  and  prodacts 

Fish,  ousters,  etc 

Coal,  minerals,  and  prodacts. 

Fertilisers 

Machinery  and  hardware.... 

General  merchandise 

Sundries 


Totals 


Exports. 


$240 

8,500 

32,500 


80,240 


Iiaports. 


$10,000 
4,500 

i2,aoo 


87,000 


80,000 

2,000 

6,000 

527,750 

5,000 


088,560 


Total. 


$10,000 

4,500 

42,300 

240 

40,500 

32,500 

80,000 

2,000 

5,000 

627,750 

6,000 


600,790 


2S 
41 

m 

n 

1,000 


K» 


Gain  over  last  year;  none  known. 

Transportation  lines  established  during  the  year,  nonsw 
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The  entrances  and  departures  of  vessels  from  this  waterway  are  estimated  as  follows : 


Teasels. 


Stesm — 

Freijcbt  and  fiaaaexiger 

Freight  maiiil^ 

Paaseuger  mainly 

FJahisg 

Tugs 

Pleaanre  boata 

Sail- 
Freight  

Fiahmg  boata 

Pleaaare,  large 

Pleaaare  boau,  small . 


Nam* 
ber. 


50 

100 

1,892 

80 
300 
100 

7,000 
200 
500 
100 


Average 
draft. 


Ftet. 


12 
16 
10 
10 
U 
» 

15 

10 

10 

6 


Average 
tonnage. 


1,100 
1.200 
800 
100 
200 
175 

500 

150 

110 

40 


cs. 

DiPBOTEMENT  OF  WABEHAM  HABBOB,  MASSAOHXJSETTS. 

This  harbor  Ir  an  estuary  at  the  head  of  Buzzards  Bay.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  from 
Buzzards  Bay  to  Warebam,  the  industries  of  which,  and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail,  are  chiefly  the 
manufacture  of  iron,  and  depend  largely  on  transportation  by  water  of 
the  material  used  therein.  The  commerce  of  Wareham  is  carried  on  in 
sailing  vessek,  and  the  channel  is  to  be  made  a  beating  channel  for 
such  vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach, 
over  which  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

OBIGINAL  OONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

PLAN  OP  IMPBOVEMENT. 

The  present  approved  project  of  1880,  as  modified  in  1887,  provides 
as  follows,  at  a  total  cost,  as  estimated  in  1887,  of  $56,236:  A  channel 
250  feet  wide  and  10  feet  deep  at  mean  low  water  from  Barney  Point 
down  to  the  entrance  to  the  harbor.  Above  Barney  Point  the  width  of 
the  channel  is  to  be  350  feet,  with  the  same  depth,  10  feet,  as  below  that 
X>oint.  The  plan  includes  also  the  raising  and  strengthening  of  Long 
Beach,  of  which  a  large  portion  was  submerged  at  low  water,  to  carry 
it  above  the  storm  waves  and  currents  and  to  hold  it  there,  in  order  to 
prevent  the  filling  of  the  improved  channel  above  by  material  abraded 
from  the  beach  (see  page  550  of  Annual  Eeport  of  1881  and  542  of  1887). 

A  plat  of  Wareham  Harbor,  showing  the  lines  of  the  channel  now 
being  excavated,  may  be  found  in  the  Annnal  Bex>ort  of  the  Ohief  of 
Engineers  for  1885,  Part  I,  page  586. 

APPBOPBIATIONS. 

Upon  the  XTesent  project,  appropriations  have  been  made  as  follows: 
1881,  $10,000;  1882,  $5,000;  1884,  $10,000;  1886,  $15,000;  1888,  $4,000; 
1890;  $5,000.    Total  up  to  June  30, 1891,  $49,000. 
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AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1891. 

The  total  amount  expended  on  the  presentproject  (inclading  $0.00oat- 
standing  liabilities)  up  to  Jane  30, 1301,  was  $44,746.07 :  and  the  result 
was  that  the  channel  in  the  upper  part  of  the  harbor  had  been  completed, 
tlie  approaches  had  been  greatly  widened,  and  their  ruling  depth  in- 
creased from  7  to  0  feet;  the  channel  for  about  one-.half  its  width  from 
Barney  Point  to  Wareham  and  a  portion  of  Reach  No.  9,  formerly 
obstructed  by  the  shoal  known  as  the  Middle  Ground,  had  been  dredged 
to  10  feet,  and  Long  Beach  had  been  raised  above  high- water  storm 
tides  and  partly  protected  by  catch-sand  fences  and  brush  and  stone- 
work so  as  to  considerably  prevent  further  wear  and  forther  filling  of  the 
diannel  by  sand. 

OPEBATIONS  DUBINa  THE  LAST  FISCAL  TEAS. 

Value  of  United  States  plant,  $5,200.  Including  $144.26  of  out- 
standing liabilities,  the  expenses  of  the  year  were  $2,119.37. 

At  the  beginning  of  the  year  Mr.  J.  H.  Fenner,  or  Jersey  City,  N. 
J.,  was  under  contract  to  do  about  $1,760  of  dredging,  but  the  time  for 
commencement  had  been  extended  until  the  spring  of  1890.  The  work 
of  actual  dredging,  under  this  contract,  was  commenced  June  8, 1892. 
and  was  in  progress  at  the  close  of  the  fiscal  year.  During  June  7,292 
cubic  yards  of  mud  and  sand  were  excavated  in  such  way  as  to  widen 
the  channel  in  its  narrowest  places  above  Barney  Point. 

This  work  was  in  the  local  charge  of  Mr.  0.  O.  Abell,  as  superin- 
tendent. 

WORK  BEQUmED  TO   COMPLETE  THE  EXISTING  PBOJEOT. 

The  work  required  to  complete  the  existing  project  is  the  excava- 
tion of  the  channel  to  its  full  width  and  depth  down  to  the  deep  water 
above  Long  Beach,  and  the  further  building  up  of  Long  Beach  by  the 
construction  of  sand  fences. 

OPERATIONS  CONTEMPLATED  FOB  THE   FISCAL  YEAB  ENDING  JUKB 

30,  1893. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  to  the  eom- 
pletion  of  the  channel  and  tio  the  farther  building  up  of  Long  Beach. 

Wareham  is  in  the  New  Bedford  coUection  district.  New  Bedford  is  the  netfeet 
port  of  entry.  The  amoant  of  revenue  collected  at  New  Bedford  in  the  last  calendtf 
year  was  $80,531.4S.  The  nearest  light-bouses  are  Bird  Islaud  and  Wing  Neck  lights. 
The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1, 1891,  halance  onexpended $4,25S.9S 

June  30, 1892,  amount  expended  during  fiscal  year 1,975.11 

July  1, 1892,  halance  unexpended 2,278.83 

July  1,  1892,  outstanding  liabilities $144.26 

July  1|  1892,  amount  covered  by  uncompleted  contracts 1, 760. 00 

1,904.26 

July  1, 1892,  halance  available 874.56 

Amount  appropriated  by  act  approved  July  13,  1892 7,286.00 

Amount  available  for  fiscal  year  ending  June  30;  1893 *•..•«....      7, 610.56 
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COMMBRCTAX   STATISTICS. 


The  commerce  ftrriying  and  leaving  Wareham  Harbor,  MasRachnsetts,  by  water 
during  the  calendar  year  ending  December  31, 1891,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  Aldeu  Besse,  Wareham,  Mass) : 


Class  of  goods. 


Tobaooo 

Grain  andforasto 

Vegetables  ana  tmck 

Live  stock  and  prodacts 

Fiali,  oysters,  etc 

LuioImt  and  prodacts 

Coal,  minerals,  and  products. 

Machinery  and  hardware 

General  merchandise 

Sundries 


Total 


Exports. 


Imports. 


$100,450 
270, 000 


30,850 

1,181 

531, 125 

268.800 

45,000 


$8,060 
226,465 


TotaL 


41.2.18 
9.013 

51,950 
580,243 

78.800 
231,960 

35.786 


1,256,406  11,261.524 


$6,060 

335, 915 

270, 000 

41,238 

39,863 

53, 131 

1.111,:'68 

347,  GOO 

276, 960 

86,795 


2,517,030 


Tonnage. 


Tom. 

6 

14,270 

2,587 

385 

10,276 

6,114 

Td,  374 

6,826 

1,940 

360 


115,138 


Gain  over  last  year,  12,313  tons. 

Transportation  lines  established  during  the  year,  none  reported. 

The  entrances  of  vessels  to  this  watt^rway  are  estimated  as  follows : 


Vessels. 


Stoamen  . 
Barges  ... 
Schooners 
Sailboats. 


Num- 
ber. 


40 

20 

190 

200 


Average 

draft 


Feet 


12* 


Average 
tonnagCb 


Ton*. 


250 
250 


C6. 

IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzard  Bay  and  is  the  port 
of  the  cities  of  New  Bedford  and  Fairliaven,  Mass.  New  Bedford  is  an 
important  port  of  entry.  It  is  largely  interested  in  manufactures,  those 
of  cotton  predominating,  and  has  an  extensive  commerce  in  addition  to 
it-8  whale  fisheries.  The  population  of  New  Bedford  and  Fairliaven  in 
1888  was  about  38.000. 

The  object  of  tne  improvement  is  to  provide  a  channel  18  feet  deep 
at  mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 


ORIGINAL  CONDITION. 

Before  improvement  the  channel  had  a  ruling  depth  of  about  12^  feet 
at  mean  low  water. 

As  early  as  1839  some  little  dredging  was  done  for  the  improvement 
of  the  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  cut  but  30  feet  wide.  A  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  project  for  its  improvement  was  not  nuulc  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet 
deep  at  mean  low  water  from  the  deep  water  just  above  Palmer  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modified  in  1877,  in- 
creasing the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-'76,  amounting  to  $20,000,  the  project  was  completed 
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in  1877.  Since  that  time  vessels  of  larger  draft  have  been  employed 
in  the  harbor,  and  vessels  of  16  feet  draft  not  only  now  touch  the  bot- 
tom in  this  channel,  but  in  the  channel  below  Palmer  Island,  which 
was  not  included  in  the  former  improvement.  There  is  not  sufficient 
water  for  the  commerce  of  the  port. 

PLAN   OF  IMPROTEMBNT. 

The  present  approved  project  of  1887  provides  for  the  excavation  of 
a  channel  200  feet  wide  and  18  feet  deep  at  mean  low  water,  extending 
from  Butler  Flat  to  the  vicinity  of  the  wharves  of  New  Bedford,  at  a 
total  cost,  as  estimated  in  1887,  of  $^,000  (see  page  514  Annual  Eeport 
of  1888).  A  plat  of  the  proposed  improvement  was  published  in  House 
Ex.  Doc  No.  86,  Fiftieth  Congress,  first  session. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
In  1888,  $10,000;  1890,  $10,000.    Total  up  to  June  30,  1891,  $20,000. 

AMOUNT  EXPENDED  AND  REST7LTS  TO  JUNE  30,  1891. 

The  total  amount  exx>ended  on  the  present  project  (including  $0.00 
outstanding  liabilities)  up  to  June  30, 1891,  was  $12,968.33.  The  result 
was  the  excavation  of  the  western  half  of  the  18-foot  channel  from  the 
11-foot  bank  to  the  deep  water  above  Palmer  Island,  and  thence  the 
southern  half  of  the  channel  to  the  vicinity  of  the  wharves  at  New 
Bedford.  The  resulting  increase  in  commerce  renders  a  large  anchor- 
age area  necessary  for  the  accommodation  of  the  large  voxels  whidi 
can  now  enter  safely. 

OPERATIONS  DURma  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $3,900.  Including  $213.79  outstand- 
ing liabilities,  the  expenses  of  the  year  were  $6,782.60. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress. 

On  November  1  the  dredge  Texas  and  three  scows  and  the  tug  Bar- 
gon,  all  belonging  to  the  Government,  were  tranrferred  fromPawtucket 
Eiver  to  New  Bedford,  and  commenced  dredging  November*  6  in  the 
northern  half  of  the  channel  leading  from  the  deep  water  above  Pal- 
mers Island  to  the  vicinity  of  the  wharves  in  New  Bedford.  On  De- 
cember 1  the  dredging  was  discontinued  and  the  plant  laid  up  for  the 
winter.  Twenty-eight  thousand  seven  hundred  and  twenty  cubic  yards 
of  mud  were  dredged  from  the  channel,  increasing  it  in  width  from  100 
feet  to  166  feet  for  a  distance  of  1,000  feet,  and  to  133  feet  for  a  further 
distance  of  1,060  feet. 

The  Government  plant  was  considerably  increased  and  improved. 

This  work  was  in  the  local  charge  of  Mr.  0. 0.  Abell  as  superintend- 
entb 

WOBK  BEQUrBEB  TO  COMPLETE  THE  EXISTINa  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep, 
extending  from  the  11-foot  bank  to  the  vicinity  of  the  wharves  at  Nev 
Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  11-foot  bank 
and  Butler  Flats,  the  southern  end  of  the  projected  channeL 


AFPEKDIX   C — ^REPORT   OF   CAPTAIN   BIXBY. 


611 


OPEBATIONS  OONTEMPLATED  FOB  THE  FISOAL  YEAB    ENDING  JUNK 

30,  1893. 

It  is  propo8ed  to  apply  the  balance  on  hand  and  the  ftinds  asked  for 
to  contmuing  the  work  of  dredging  in  the  new  chanueL 

New  Bedford  Harbor  is  in  the  New  Bedford  collection  district,  which  is  a  port  of 
entry.    The  amount  of  revenue  collected  in  the  last  calendar  year  was  $80,531 .43. 

The  nearest  light-houses  are  Clark  Point  Light  and  the  lights  in  New  Bedford 
Harbor.    The  nearest  fortification  is  the  fort  at  Clark  Point,  Mass. 

Money  statemewL 

Jnly  1, 1891,  balance  unexpended $7,031.67 

June  90, 12&2,  amount  expended  during  fiscal  year 6, 568. 81 


July  1, 1892,  balance  unexpended  . . 
July  1,  1892,  outstanding  liabilities 


462.86 
213. 79 


July  1, 1892,  balance  available 249.07 

Amount  appropriated  by  act  approved  July  13, 1892 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 *. 7, 749. 07 


{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1894      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  New  Bedford  Harbor,  Massachusetts,  by  water 
dnnng  the  calendar  year  ending  December  31,  1891,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  James  Taylor,  collector  of  customs.  New  Bed- 
ford, Mass.) : 


CiIbs  of  goods. 


OottoB  md  produoto. ....••  > 

Tobacco 

Grain  and  forage 

idro atook anoprodaota  .... 

Naral  atorea 

I/omber  and  pioducta 

CoaL  minerals,  and  prodncta 

0«neral  merohandiae 

Simdnea 

Total 


Exports. 


$450 

1,707 

(K20 

4,928 

41 

12,401 

24 

43,751 

1,497 


05,782 


Importa. 


$106,000 


2,150,000 
1,412,000 


3,068,000 


Total. 


$459 

1,707 

106,920 

4,928 

41 

12,401 

2, 150, 024 

1,455,751 

1.497 


8,733,782 


Tonnage. 


Tona. 
16 
S 

4,690 

80 

4 

824 

467,635 

15,252 

62 


488,623 


Gain  over  last  year,  none  known.  Transportation  lines  established  during  the 
year,  none  reported.  The  entrances  and  departures  of  vessels  from  this  waterway 
are  estimated  as  follows : 


Vesaels. 


Freight  and  passenger 

Freight  mainly 

Paansenger  mainly  .... 

Tnga 

Pleaa 

• 

Freichi 

FSshuig  boata  . 
Pleaanre,  Inroe 
Fleaauie,8mul 


Bafl 


Nam- 
her. 


1032 
730 
750 
084 
400 

2554 
800 
800 

2000 


Average 

draft. 


Itet. 


8 

17 

8 

8 


11 

6 


Average 
tonnage. 


IVmis. 


664 

822 

55 

51 


800 
10 
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C7. 

IMPROVEMENT  OF  WE8TP0RT  HARBOR,  MASSACHUSETTS. 

Westport  Harbor  is  an  estuary  on  the  coast  of  Massachusetts,  lying 
between  Narragansett  Bay,  Rhode  Island,  and  Buzzard  Bay,  Massa- 
chusetts. The  site  of  the  work  is  on  Horse  Neck  Point  (the  north  side 
of  the  entrance  to  the  harbor). 

ORiaiNAL  OONDinON. 

Before  the  commencement  of  the  improvement  the  site  of  the  pres- 
ent work  was  a  point  of  rand  forming  the  northern  and  eastern  bound- 
ary of  the  entrance  to  the  harbor  and  subject  to  erosion  by  the  sea  and 
tides. 

In  1886  $1,000  was  appropriated  for  the  special  protection  of  Horse 
Neck  Point,  on  the  north  side  of  the  harbor  entrance.  This  work  was 
completed  in  1887  by  the  construction  of  a  timber  jetty  filled  with 
stone. 

PLAN  OF  IMPROYBMENT. 

The  present  approved  project  of  1888  provides  for  the  construction 
of  jetties  at  the  end  of  Horse  Neck  Point,  to  stop  the  wearing  of  this 
point,  and  provides  also  for  a  small  amount  of  dredging  in  Westport 
Harbor,  at  a  total  cost,  as  estimated  in  1888,  of  $2^000.  (See  p.  646  of 
Annual  Beport  of  1889.) 

APPROPRIATIONS. 

XJl)on  the  present  projects  appropriations  have  been  made  as  fol- 
lows: In  1890,  $1,000;  total  up  to  June  30, 1891,  $1,0<^. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $0.00 
outstanding  liabilities  up  to  June  30, 1891,  was  $22.96,  which  was  used 
in  preparations  for  active  field  work. 

OPERATIONS  DURma  THE  LAST  FISOAL  YEAR. 

Value  of  United  States  plant,  $0.00.  Including  $0.00,  outstanding 
liabilities,  the  expenses  of  the  year  were  $639.23. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Work  was  commenced  on  September  10,  and  continued  until  October 
9.  The  jetty  on  Horse  Neck,  which  had  been  originally  built  of  a  tim- 
ber crib  filled  with  stone,  and  which  had  been  partially  destroyed  by 
a  storm,  was  rebuilt  chiefly  of  stone  and  brush,  utilizing  a  portion  il 
tibe  old  crib. 

Two  hundred  and  thirty  tons  of  stone  from  Masons  Island  quany 
were  put  in  the  jetty,  making  it  about  150  feet  long. 

This  work  was  in  the  local  charge  of  Mr.  A«  B.  Elliot,  as  superin- 
tendent. 

WOBK  BEQUntED  TO  COMPLETE  THE  EXISTHra  PBOJBOT. 

The  work  required  to  complete  the  existing  project  is  the  extension 
of  the  present  jetty  and  the  dredging  on  the  Lion  Tongue  ShoaL 
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OPERATIONS  CONTEMPLATED   FOB  THE  FISCAL  YEAB  ENDING  JUNE 

30,1893. 

It  is  proposed  to  apply  the  balance  on  band  to  tbe  completion  of  tbe 
project  above  described. 

Weatport  Harbor  is  in  the  collection  district  of  New  Bedford,  which  is  a  port  of 
entry.  The  amount  of  revenae  collected  at  New  Bedford  during  the  last  calendar 
year  was  $30,531.43.  The  nearest  light-house  is  Seaconnet  Light.  The  nearest  forti- 
fication is  lort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement, 

Julyl,  1891,  balance  unexpended $977.01 

June  30, 1^,  amount  expended  during  fiscal  year 639.23 

July  1, 1892,  balance  unexpended 337.81 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1883 1^337.81 


OOMMERCIAL  8TATISTI0B. 


The  commerce  arriying  and  leaving  Westport  Harbor,  Massachusetts,  by  water  dur- 
ing the  calender  jrear  ending  December  31, 1891,  is  estimated  as  follows  (based  mainly 
upon  reports  received  from  Mr.  Abraham  Manchester,  Adamsvllle,  R.  I.) : 


Class  of  goods. 


Omln  and  foraM 

T^;etablea  and  truck 

I«iTe  stock  and  prodaota .... 

Jiah.  oy  stera,  etc 

Lnmbw  and  prodaota 

Coal,  minerala,  and  prodncta 

PartUiaera 

Machinery  and  hardware . . . 

G«neral  merohandiae 

Bondriea 


Total 


Ezporta. 


$4,550 

66,  OlO 

500 


70,050 


Importa. 


$13,000 


1,000 
2,750 
7,600 
6,000 
66,880 
112 


90,242 


Totala. 


$18,000 

4.560 

66.000 

500 

1.000 

2,750 

7,500 

6,000 

66,880 

112 


168,292 


Tonnage. 


Tout, 


663 

196 

806 

8 

49 
600 
200 

10 


14 


2.896 


Gain  over  last  year,  none  known. 

Transportation  lines  established  during  the  year,  none  reported. 

The  vessels  using  this  waterway  are  reported  as  follows: 

Bailr— 

Freight 5 

Fishing  boats 6 

Pleasure,  large 7 

Pleasure  boMSi  imall 12 


C8. 


IMPROVEMENT  OP  TAUNTON  RIVEB,  MASSACHUSETTS. 

This  river  rises  in  Noriblk  County,  Mass.,  and  empties  into  Monnt 
Hope  Bay.  a  name  given  to  the  northeastern  part  of  NarragansettBay. 
It  is  about  44  miles  in  length,  measmred  sAong  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
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leading  to  the  city  of  Tatmton,  at  the  head  of  navigation,  which  reqaireB 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy 
articles  for  its  extensive  manufactures  dependent  largely  on  water  trans- 
portation, so  that  vessels  of  11-foot  draft  can  reach  the  city  at  high 
water.  The  rise  and  fall  of  the  tide  before  improvement  was  5^  feet  at 
Dighton  and  3.4  feet  at  Taunton. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  teet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  a  depth  of  9 
feet  at  high  water,  up  to  the  head  of  navigation.  This  work  was  com- 
pleted in  1879  (see  page  375  Annual  Report  of  1880). 

PLAN  of"  DiPRO VEBCBNT. 

The  present  approved  project  of  1880^  as  modified  in  1888,  provides 
as  follows,  at  a  total  cost,  as  estimated  m  1888,  of  (108,000:  A  channel 
00  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  shipyard ;  a  chan* 
nel  80  feet  wide  (100  feet  at  the  beuds)  and  11  feet  deep  from  the  ship- 
yard down  to  and  through  the  Needles  and  Briggs  Shoal;  thence  to 
Berkley  Bridge  a  channel  of  the  same  width  and  12  feet  deep.  From 
Berkley  Bridge  to  the  deep  water  at  Dighton  the  channel  was  to  be 
100  feet  wide  and  12  feet  deep.  The  depths  are  estimated  from  high 
water.  The  ledge  which  crossed  the  bottom  of  the  river  at  Peter  Point 
and  the  numerous  bowlders  which  lay  on  the  bottom  and  sides  of  the 
channel  from  Taunton  to  Dighton  were  to  be  removed  (see  pages  373 
Annual  Report  of  1880  and  519  of  1888). 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1884^  page  60& 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1880,  $17,500:  1881,  $25,000;  1882,  $25,000;  1884,  $26,500;  1890,  $7.00a 
Total  up  to  June  30, 181)1,  $101,000. 

AMOX7NT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

Hie  total  amount  expended  on  the  present  project  (including  $1,597.19 
outstiinding  liabilities)  up  to  June  30,  1891,  was  $98,251.50. 

With  the  exception  that  but  40  feet  of  the  00  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in  iJl 
cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed,  with  the  exception  of  removing  a 
small  amount  of  ledge  rock  uncovered  in  dredging,  and  had  been  cleared 
of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter  Pointiiad  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  tks  fbcm  of 
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a  half-tide  dam  running  from  Eeuben  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
off  and  above  Dighton  and  preventing  deposits  in  that  part  of  the  chan- 
nel. Vessels  of  11-foot  draft  can  now  reach  Taunton  at  the  head  of 
navigation. 

OPERATIONS  DURINa  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $1,300.  Including  $4.30  outstanding 
liabilities,  the  expenses  of  the  year  were  $2,729.78. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  be- 
tween Pioneer  Rock  and  the  Needles  and  was  continued  until  July  31, 
when  the  plant  was  transferred  to  other  work. 

Two  thousand  six  hundred  and  fifty  cubic  yards  of  sand,  clay,  and 
bowlders  were  removed  by  the  dredge  Rhode  Island^  assisted  by  two 
scows  belonging  to  the  Government  and  a  hired  tug.  The  second  reach 
and  a  portion  ol  the  third  were  completed. 

This  work  was  in  local  charge  of  Mr.  Perry  Lawton,  as  Bui>6rintendent« 

WORK  REQUIRED  TO  OOMPLETE  THE  EXISTINa  PROJECT. 

There  remain  to  complete  the  existing  project  the  widening  and 
deepening  of  the  channel  at  a  few  points  above  the  bridge  and  the  re- 
moval of  the  small  amount  of  ledge  rock  above  referred  to.  This  ledge 
projects  about  30  feet  into  the  eastern  side  of  the  channel,  diminishing 
its  depth  by  a  few  inches,  while  there  is  ample  width  and  depth  beyond 
the  channel  line  on  the  western  side. 

OPERATIONS  OONTEMPLATED  FOR  THE   FISCAL  YEAR   ENDINa  JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  to  the  completion  of  the 
existing  project  for  the  improvement  of  the  river. 

Tannton  River  is  in  the  Fall  River  coUection  district.  FaU  River  is  the  nearest 
port  of  ontiy.  The  amount  of  revenae  coUected  at  FaU  River  in  the  last  calendar 
year  was  $67,429.  The  nearest  light-house  is  the  Borden  Flat  light-hoaae.  The 
nearest  fortification  is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement. 

Jnly  1, 1S91,  balanoe  unexpended $4,345.69 

JnnedO;  1892,  amount  expended  during  fiscal  year 4^322.67 

Jnly  1, 1892,  balance  unexpended 23.02 

Jnlyl,  1892,  onUtanding  llabiUties 4.30 

Jnlyl,  1892,  balance  available 18.72 

Amount  appropriated  by  act  approved  July  13, 1892 7, 000.00 

Amount  avaUable  foar  fiscal  yew  endhig  June  SO,  1893 7»0I8.7a 
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COMHSRCIAL  STATISTIOS. 


The  commerce  arriTing  and  leavin|^  Tannton,  Mass.,  by  water,  dnring  the  calendar 
year  ending  December  31, 1891,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  J.  8.  Boms,  Taunton,  Mass.): 


Claas  of  goods. 


Cotton  and  prodnots 

GnUin  and  forage 

Lounber  and  jprbducta 

Coal,  minerals,  and  prodacta 
General  merchandiaie 


Totals 


E^orta. 


175,000 
200.000 


275.000 


Importa 


$1,750,000 

1.070.000 

325.000 

1, 760. 000 

020.000 


5,825,000 


Totals. 


«1, 750, 000 
1«  070. 000 

400.000 
1,060.000 

920.000 


0,100,000 


8,750 

47,900 

90,400 

385.000 

0,200 


470, 6M 


Gain  over  last  year,  none  known. 

Transportation  lines  established  during  the  year,  not  reported. 
No  one  was  fonnd  able  and  willing  to  tumisn  any  reliable  information  aa  to  the 
total  vesaels  entering  and  leaving  this  waterway. 


C  g. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  Biver,  an  arm  o^^pf 
Providence  River,  extends  from  Providence  to  Pawtncket,  a  city  whicl^Eni 
in  1885  had  a  population  of  about  23,000  and  extensive  mannfacturcgrjo? 
depending  largely  on  water  transportation.  The  mean  rise  and  fiiJl  a^ziiDf 
the  tide  is  about  5  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  in  the  river  was  narrow  and  had  ;  ^ 
ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1882  $52,000  was  appropriated  to  dredge  the  cL_ 
nel  to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was  ooj 
pleted  in  1876. 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1883  provides  for  the  excavation  b^ 
dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
from  the  deep  water  above  Bed  Bridge  to  the  ledge  opi)osite  Grant 
Co.'s  Wharf  at  Pawtucket;  thence  the  deepening  by  blasting  of  th 
channel  through  the  ledge  to  Pawtucket  Bridge  to  the  same  depth  am 
40  feet  wide,  at  a  total  cost,  as  estimated  in  1883,  of  9382,500.    (I 
page  614  of  Annual  Rei)ort  of  1884.) 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  188^ 
page  608. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows; 

1884 $50,  OOO 

1886 30,000 

1888 35,000 

1890 30,000 

Total  up  to  June  30, 1891 145^000 
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AMOUNT  EXPENDED  AND  BESULTS  TO  JUNE  30,  1891. 

The  total  amoant  exx)ended  on  the  present  project  (inclnding  $307.48 
outstanding  liabilities)  up  to  June  30,  1891,  was  126,759.50.  The  new 
channel,  12  feet  deep  and  100  feet  wide,  with  wide  enlargements  at  the 
bends,  has  been  carried  from  its  month  at  the  deep  water  just  above 
Bed  Bridge  a  distance  of  about  12,740  feet,  and  with  a  width  of  60  feet 
and  of  the  same  depth  for  an  additional  distance  of  about  2,000  feet. 
There  is  now  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Red  Bridge  to  Bass  Bock,  or  to  within 
about  1^  miles  of  the  head  of  navigation,  and  a  channel  60  feet  wide 
and  of  the  same  depth  from  Bass  IU)ck  to  a  line  about  200  feet  above 
Dunnell's  Wharf. 

About  nine  tenths  of  the  work  had  been  done. 

This  completed  x)ortion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about  6  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtucket. 

OFEBATIONS  DXTBINa  THE  LAST  FISOAL  YEAB. 

Value  of  United  States  plant,  $18,000.  Including  $482.20  of  out- 
standing liabilities,  the  expenses  of  the  year  were  $18,017.82. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

On  August  8,  the  United  States  dredge  Rhode  Island  and  two  scows, 
and  on  August  10  the  United  States  dredge  Texas  and  three  scows, 
commenced  work  of  dredging.  The  CJnited  States  tug  Sargon  and 
launch  General  Warren  and  a  sand  pump  belonging  to  the  Government 
were  also  engaged  upon  the  work,  these  being  assisted  at  intervals  by 
hired  tugs.  The  dredgeTexas  was  transferr^  to  other  work  on  Octo- 
ber %  and  the  Rhode  Island  on  October  31.  About  400  tons  of  stone 
were  deposited  in  the  form  of  a  wall  on  the  flats  opposite  Bass  Bock  to 
prevent  the  dredged  material  deposited  behind  it  from  washing  back 
into  the  channel.  The  sand  pump  was  utilized  for  pumping  a  portion 
of  the  dredged  material  behind  this  wall  and  the  balance  was  towed  to 
the  dumping  ground  23  miles  distant. 

Seven^  thousand  two  hundred  and  thirteen  cubic  yards  of  sand, 
gravel,  and  bowlders  were  thus  dredged  from  the  channel.  A  channel 
has  now  been  dredged  12  feet  deep  at  mean  low  water  from  the  deep 
water  near  Bed  Bridge  at  the  lower  end  of  the  work  to  Grant  &  Oo.'s 
Wharf  in  Pawtucket.  It  is  100  feet  wide  from  its  lower  end  to  Bass 
Bock,  60  feet  wide  from  Bass  Bock  to  Dunnell's  Wharf  and  100  feet 
wide  from  Dunnell's  Wharf  to  the  Gas  Company's  Wharf  and  thence  40 
feet  wide  to  Grant  &  Co.'s  Wharf. 

The  Government  plant  was  much  increased  and  improved. 

This  work  was  in  the  local  charge  of  Mr.  0.  O.  AbeU,  as  superintend- 
ent. 

WOBK  BBQXJIBED  TO  OOMFLETB  THE  EXISTINO  PBOJEOT. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  frill  width 
of  100  feet  from  Bass  Bock  to  Dunnell's  Wharf,  and  from  the  Gas  Com- 
pany's Wharf  to  Grant  &  Co.'s  Wharf  and  to  deepen  the  channel  through 
the  ledge  to  the  same  depth  with  a  width  of  40  feet. 
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30,  1893. 

It  is  proposed  to  apply  the  balance  of  the  faiids  on  hand  and  the  ap- 
propriation asked  for  to  extending  the  channel  toward  Pawtacket  by 
dredging,  and  to  commencing  work  on  the  ledge. 

Pawtacket  ia  in  the  coUeotion  diatriot  of  Providence,  and  that  port  is  the  neaveer 
port  of  entry.  The  amount  of  reyenue  collected  at  Providence  in  the  last  calendar 
year  was  $352,374.05.  The  nearest  light-house  is  SaBsafiras  Point  Light.  The  nearest 
forti6cationB  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  on  Dutch  Island,  Rhode 
Island. 

Money  statement. 

July  1,  1891,  balance  nnexpended $18,547.96 

June  30, 1892,  amount  expended  daring  fisc^  year 17,843^10 


July  1, 1892,  balance  unenended... 
July  1, 1892,  outstanding  UabilitieB. 


704.88 
482.20 


July  1,1892,  balance  available 222.68 

Amount  appropriated  by  act  approved  July  13, 1892 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 35,222.68 

Amount  ^estimated)  required  for  completion  of  existing  project 202, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1886  and  1867. 


COMICKRCIAI.  STATISTICS. 


The  commerce  arriving  and  leaving  Pawtncket,  R.  I.,  by  water  during  the  calendar 
year  ending  December  31,  1891,  is  estimated  as  follows  (based  mainly  upon  repoite 
received  from  Mr.  George  E.  Newell,  Pawtncket,  R.  I. ) : 


ClsMof  goodi. 


OotUm  ud  vrodneti 

Lumber  ana  prodnota 

Coal,  minerau,  and  prodaota. 
ItetUiaexB 


Total 


$125,000 

185,000 

70,000 

22,500 


402,600 


^porta. 


$847,000 
27.600 


884,500 


Totala. 


$125,000 

185,000 

917,000 

00,000 


TWBX^ 


CIS 

174  »• 
1.600 


1, '287, 000  I     W<M 


Gain  over  last  year:  None. 

Transportation  lines  established  during  the  year:  None  reported. 
The  entranoea  and  departures  of  vesseliB  from  this  waterway  are  estimated 
lows: 

Steam,  freight,  and  passenger 

Tugs 

Barges  (coal) 


640 

640 
620 


C  zo. 

DiPROVEHENT  OP  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 

Providence  Eiver  is  an  estnary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  Europefti^ 
and  coastwise  oommerce  from  the  ocean  to  l^roviduioe^  a  citgr  wlufili 
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had  in  1885  aboat  125,000  inhabitants,  largely  engaged  in  mannfac- 
tui*es,  and  a  port  of  entry  for  an  extensive  region  of  country,  with 
which  it  is  connected  by  railroads.  The  mean  rise  and  iiedl  of  the  tide 
is  4«7  teet. 

ORIGINAL  OONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  The  Grook,  the  available  low- water  depth  was  but  4^  feet. 

Between  1852  and  1873  $50,500  was  appropriated  to  secure  depths  of 
fii'St  9  and  then  12  feet  at  low  water.    This  work  was  finished  in  1873. 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1878,  as  modified  in  1882,  provides 
for  a  channel  25  leet  deep  and  300  feet  wide,  suitable  for  large  ocean 
vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the 
deep  water  of  Narragansett  Bay,  and  for  an  anchorage  basin  between 
Fox  and  Fields  Points  of  the  following  dimensions  in  cross  sections, 
viz: 

900  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1, 060  feet  wide,  6  feet  deep. 

At  a  total  cost,  as  estimated  in  1882,  of  $675,000.  (See  page  235  of  An- 
nual Report  for  1878  and  page  556  of  1882.) 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles)  with  a  view  to  lighten  them  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake  Bay, 
Delaware  Biver,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  622. 

APPBOPBIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 

1878 $60,000 

1879 60,000 

1880 60,000 

1881 60,000 

1882 •. 125,000 

1884 85,000 

1886 80,000 

1888 40,000 

1890 60,000 

Total  up  to  June  30, 1891 660,000 

AMOUNT  EXPENDED  AND  SEStTLTS  TO  JT7NE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $21,- 
139.17  outstanding  liabilities)  up  to  June  30, 1891,  was  $554,930.  At 
that  date  the  25-foot  channel  300  feet  wide  had  been  completed. 

In  the  Fox  Point  Beach  the  anchorage  basin  on  the  west  side  and 
the  20  and  18  foot  areas  on  the  east  side  had  been  completed. 

In  the  Sassafras  Point  Beach,  about  three-fburths  of  the  20-f6ot  and 
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one-third  of  the  18-foot  anchorage  areas;  and  in  the  Fields  Point  reach, 
about  one-half  of  the  20- toot  anchorage  area  had  been  completed. 
About  five-sixths  of  all  needed  work  had  been  done. 

OPERATIONS  DURING  THE  LAST  FISGAL  TEAS. 

Yalne  of  United  States  plant,  929,000.  Including  $29.d5  outstanding 
liabilities,  the  expenses  of  the  year  were  $5,020.45. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  was  in 
progress  under  the  contract  with  Charles  &  Henr^  E.  Dul^is,  of  New 
York,  N.  Y.,  dated  April  20, 1891,  and  was  continued  until  August  10, 
when  the  couti*act  was  completed. 

Eighty-seven  thousand  seven  hundred  and  seventy-six  cubic  yards 
of  mud  were  thus  removed,  completing  the  12  and  6  foot  anchorage 
areas  on  the  east  side  of  Fox  Point  Beach,  and  the  20-foot  and  part  of 
the  18-foot  areas  in  the  Sassafras  Point  Keach. 

The  Grovemment  dredging  plant  was  much  increased  and  improved. 

This  work  was  under  the  local  charge  of  Mr.  W.  G.  Simmons,  as  in- 
spector. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTENO  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage  basin  between  the  head  ot 
Sassa&'as  Point  Beach  and  Field  Point. 

OPERATIONS  CONTEMPLATED  FOR   THE  FISCAL   YEAR  ENDINa  JX7NB 

30,  1893. 

It  is  proposed  to  apply  the  balance  of  the  fimds  on  hand  and  the  ap- 
propriation asked  for  to  continuing  the  excavation  of  the  anchorage 
area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of  en- 
try. The  amonnt  of  revenne  collected  at  Providence  in  the  last  calendar  year  was 
$362,374.05.  The  nearest  light-honses  are  the  six  light-honses  lA  Providenoe  River. 
The  nearest  fortifications  are  fort  on  Datch  Island  and  Fort  Adams,  R.  L 

Money  statemewL 

Jnly  1, 1891,  balance  unexpended  1 $2S,209.17 

June  30,  1892,  amount  expended  during  fiscal  year J..    26,129.67 

July  1,  1892,  balance  unexpended 79.50 

July  1, 1892,  outstanding  liabilities 29.9$ 

July  1,  1892,  balance  available 49.55 

Amount  appropriated  by  act  approved  July  13, 1S92 50,OOOlOO 

Amount  available  for  fiscal  year  ending  June  30, 1893 50,0i9J5 

(Amount  (estimated)  required  for  completion  of  existing  project 6S, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  66^  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  xiver  and 
harbor  acts  of  1866  and  1867. 
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OOMMXBGIAL  STATISTICS. 


The  oommeroe  ftrriying  at  ProTidenoe,  R.  I.,  by  water  daring  the  calendar  year 
ending  December  31.  1891,  is  estimated  as  follows  (based  mainly  apon  reports 
reoeived  from  Mr.  F.  I*.  Ldttle,  secretary  Board  of  Trade,  Proyidence,  R.  I. ) : 


Gms  of  goods. 


Lumber  sad  prodnets 

CoaL  minerals,  and  prodaots 
Maoninery  and  hardware. . . 
General  merehandiae 

Total 


ImportB. 


$222,460 

8,404 

90 

18,087,218 


18,013,222 


Tonnage. 


Tom, 
81,240 
806 

1,818,232 


l,860,839i 


Gain  oyer  last  year,  none  known. 

Transportation  lines  establinhed  daring  the  year,  none  reported. 
The  above  are  the  receipts  by  water  from  foreign  countries  only, 
imports  and  exports  hj  water  coald  not  be  obtained. 
The  vessels  using  tliis  waterway  are  reported  as  foUows: 


The  domestic 


Bieam,  freight  and  paseengen. 
San,  freight  mainly 


Average 
tonnage. 


Tont. 


659 
127 


The  Tessels  arriving  at  this  port  from  foreign  countries  are  reported  as  follows: 
Steam  and  sail,  110. 


C  XX. 

REMOVAL   OF   GREEN   JACKET    SHOAL,    PROVIDENCE    RIVER,    RHODE 

ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  Biver  which  consti- 
tutes the  harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city  and  occupies  a 
part  of  the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,^00 
feet  long  by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal 
occupied  about  30  acres,  and  that  part  of  it  which  was  included  between 
the  16-foot  curves  occupied  about  18  acres.  There  were  channels  on 
either  side  of  the  shoal,  between  it  and  the  harbor  lines,  having,  the 
one  on  the  north  side,  a  width  of  300  feet  and  a  depth  of  20  feet,  and 
the  one  on  the  south  side,  a  width  varying  from  50  to  100  feet  and  a 
depth  of  about  15  feet  at  mean  low  water.  The  water  on  the  summit 
of  the  shoal  was  1  foot  deep. 

PLAN  OF  IMPROVEMENT, 


The  present  approved  project,  of  1885,  provides  for  the  removal  of 
the  entire  shoal  to  a  depth  of  25  feet  at  mean  low  water,  limiting  the 
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work  by  lines  drawn  200  feet  from  the  harbor  lines,  at  a  total  cost,  as 
estimated  in  1885,  of  9112,346  (seepage  602 of  Annual  Eeportof  1885). 
A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1885,  Part  I,  page  5Q9. 

APPBOPBIATIONS. 

TJpDn  the  present  project  appropriations  have  been  made  as  foDows: 

1886 ; 126,250 

1888 28,000 

1890 25^000 

Total  np  to  jTine  SO,  1891 79^250 

AMOUNT  EXPENDED  AND  BESTTLTS  TO  JUNE  30,  1891. 

The  total  amount  exx)ehded  on  the  present  project  (including  $S32.44^ 
outstanding  liabilities)  up  to  June  30,  1891,  was  $65,329. 

The  result  was  the  excavation  to  a  depth  of  25  feet  at  mean  low 
water  of  an  area  of  about  13|  acres,  extending  along  the  northern  and 
western  sides  of  the  shoal,  making  an  important  addition  to  the  anchor- 
age facilities  of  the  harbor.  On  a  portion  of  this  area  the  depth  of 
water  before  the  completion  of  the  contract  of  November  18, 1886,  was 
from  3  to  4  feet. 

OPERATIONS  DUBINO  THE  LAST  FISCAL  YEAB. 

Value  of  United  States  plant,  $9,500,  including  $5.90  of  ontstanding 
liabilities:  the  expenses  of  the  year  were  $13,908.82. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

On  August  12,  the  work  of  dredging  was  commenced  under  the  con- 
tract with  Charles  and  Henry  E.  Du  Bois,  of  New  York,  N.  Y.,  dated 
April  20, 1891,  and  continued  until  October  27,  wh^i  their  contract 
was  completed. 

One  hundred  and  twenty-five  thousand  one  hundred  and  four  cnbie 
yards  of  mud  and  shells  were  thus  dredged,  increasing  the  dredged  area 
by  about  4.4  acres. 

The  Government  dredging  plant  was  somewhat  increased  and  im- 
proved. 

This  work  was  under  the  local  charge  of  Mr.  W.O.Simmons  as  super* 
intendent. 

WOBK  BEQUIBED  TO  COMPLETE  THE  EXISTINa  PBOJBOT. 

The  work  required  to  complete  the  existing  project  is  the  ezcavatioD 
of  the  eastern  end  of  the  shoal  to  a  depth  of  25  feet. 

OPERATIONS    OONTEMPLATED    FOB  THE  FISOAL  YBAB  SNDINa  JtJlii 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  flmds  asked  fff^ 
to  continuing  the  removal  of  the  shoal  according  to  the  general  project 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providencey  which  is  ft  porl  ol 
entry.  Tbn  amount  of  rovenne  collected  at  Providence  during  the  last  caleDdtf 
year  was  $352,374.05.  The  nearest  light-honses  are  the  six  light-honsos  in  Pioyidenoe 
Kiver.  The  nearest  fortiiioations  are  Fort  AdamSy  B.  I.,  and  the  fort  on  Dutoh  UbB^t 
Rhode  Island. 
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For  the  commercial  statistics,  see  ^^  Report  of  the  improyement  of 
Providence  fiiver  and  Narragansett  Bay,  Bhode  Island.'' 

Money  statement 

July  1, 1891y  balance  nnexpended $14,283.44 

JuneSOy  1892,  amount  expended  during  fiscal  year 14,235.86 

Jnly  1, 1892,  balance  unexpended 18.08 

July  1, 1892,  outstanding  liabilities 6.90 

July  1, 1892,  balance  available 12.18 

Amount  appropriated  by  act  approved  July  18, 1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,012. 18 

(Amount  (estimated)  required  for  completion  of  existing  project 28, 098. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  J  nne  30, 1894  23^  096. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  imd 
harbor  acts  of  1866  and  1867. 


C  xa. 

IMPROVEMENT  OP  GREENWICH  BAY,  RHODE  ISLAND. 

Greenwich  Bay  is  an  arm  of  Narragansett  Bay,  located  in  the  towns 
of  Warwick  and  East  Greenwich,  E.  I.  It  has  a  length  from  northwest 
to  southeast  of  about  3^  miles  and  an  average  width  of  1^  miles, 

ORIGINAL  CONDITION, 

The  channel  leading  to  the  town  of  East  Greenwich  was  deep  enough 
for  the  demands  of  commerce,  but  so  crooked  as  to  render  navigation 
difficult 

PLAN  OF  IMPROySMENT. 

The  present  approved  project  of  1888  provides  for  the  straightening 
and  widening  of  the  channel  by  the  removal  of  sand  bars,  called  Long 
Point,  at  a  total  cost,  as  estimated  in  1888,  of  $2,000.  (See  page  650 
of  Annual  Beport  of  1889.) 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1890,  $2,000.    Total  up  to  June  30,  1891,  $2,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $92.92 
outstanding  liabilities)  up  to  June  30,  1891,  was  $1,989,  with  which 
about  210  feet  length  of  the  point  of  the  shoal  at  Long  Point  was  cut 
off,  and  the  channel  was  somewhat  widened  over  a  length  of  about  500 
feet 

OPERATIONS  DURING  THE  LAST  FISOAL  YEAR. 

Value  of  United  States  plant,  $0.00.  Including  $0.00  outstanding 
liabilities  the  expenses  of  the  year  were  $11.00;  work  being  confined 
to  payments  of  outstanding  liabilities  and  to  minor  office  duties. 
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30,  1893. 

The  project  being  completed,  no  work  is  anticipated  for  the  coming 
year. 

Greenwicli  Bay  is  in  the  collection  district  of  Proyidence,  wMch  Ib  a  port  of  entry. 
The  amount  of  revenne  collected  at  Providence  during  the  last  calendar  year  was 
$352,374.05.  The  nearest  fortification  is  the  fort  on  Dntch  Island,  Rhode  Island. 
The  nearest  light-house  is  Warwick  Light. 

Money  Statement 

July  1. 1891,  balance  unexpended $103.92 

June  90y  1892,  amount  expended  during  fiscal  year 103.00 

July  1, 1892,  balance  unexpended •  .32 

July  1, 1892,  outstanding  liabilities • ••••  .32 


COMHEBCIAL  STATISTTGB. 


.The  eommeroe  arriTlng  at  East  Greenwich,  R.  I.,  by  water,  dnrine  the  calendar 
year  ending  December  31,  1891,  is  estimated  as  follows  (basea  mainly  upon  reports 
received  from  Mr.  Joseph  Dews,  East  Greenwich,  R.  L) : 


ClMtof  goods. 


Lmnber  and  prodiiots 

Coal,  mineraLB,  and  prodncta. 


Totals 


Importa. 


$45,000.00 
56,250.00 


101.250.00 


TMrnagti 


Aim. 

3, 

IS.  got 


UOf 


Gain  over  last  year;  none  known. 

TransportatioD  lines  established  during  the  year;  none  reported. 
The  vessels  using  this  waterway  are  reported  as  follows:  Sail  (freight)i  2;  ayango 
draft,  12  feet;  average  tonnage,  400  tons;  fishing  boats,  18. 


C  13. 

IMPROVEMENT  OP    COVE   AND  WATERWAY    NEAR   COASTER   HABBOB 

ISLAND,  RHODE  ISLAND. 

This  cove  is  situated  in  the  northwestern  part  of  the  city  of  Newport, 
B.  I.,  near  the  southeastern  extremity  of  Coaster  Harbor  Island,  which 
Is  occupied  by  the  IT.  S.  Navy  as  a  training  station. 

ORIGINAL  CONDITION. 

A  causeway  connecting  Coaster  Harbor  Island  with  Bhode  Island 
forms  the  northern  boundary  of  the  cove  and  separates  it  from  the  water- 
way above.  This  causeway,  having  but  one  small  ox)ening,  has  checked 
the  f  ow  of  water  aiound  the  island  and  caused  deposits,  so  filling  the 
waterway  as  to  cause  it  to  give  forth  unhealthy  and  disagreeable  odoA 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1889  proposes  to  dredge  the  cove  to 
the  necessary  depth  and  to  increase  the  flow  of  water  by  larger  open- 
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ings  in  the  causeway,  so  that  the  garbage  and  waste  thrown  into  the 
water  will  be  carried  away  by  the  current^  at  a  total  cost,  as  estimated 
in  1889,  of  95,500.    (See  page  591  of  Annual  Beport  of  1890.) 

A  plat  of  this  cove  was  published  in  House  Ex«  Doc.  No.  65,  Fifty- 
first  Oongress,  first  session. 

APPBOPBIATIONS. 

IJl>on  the  present  project,  appropriations  have  been  made  as  follows: 
1890,  $5,500;  total  up  to  June  30,  1891,  95,500. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

Total  amount  expended  on  the  present  project  (including  $138.03 
outstanding  liabilities)  up  to  June  30,  1891,  was  $2,405,  with  which  the 
cove  was  dredged  in  places  where  specially  needed  and  four  bridge 
trusses  of  30  feet  span  each  were  prepared  for  use  over  openings  to  be 
cut  in  the  causeway. 

OPERATIONS  DUBING  THE  LAST  FISCAL  YEAB. 

Value  of  United  States  plant,  $0.00.  Including  $186.65  of  outstand- 
ing liabilities  the  expenses  of  the  year  were  $1,282.56. 

At  the  beginning  of  the  last  fiscal  yeletr  no  work  was  in  progress.  On 
June  17, 1892,  the  work  of  cutting  through  the  causeway  and  erecting 
bridges  was  commenced,  but  on  the  20th  June,  in  order  that  communi- 
cation by  laud  with  the  island  of  Rhode  Island  should  not  be  cut  off 
until  after  the  completion  of  certain  contracts  of  tlie  Navy  Department, 
work  was  stopped,  to  be  resumed  in  July  or  August. 

The  bridges  are  framed  and  ready  to  put  in  position. 

This  work  was  under  the  local  charge  of  Mr.  E.  Parrish,  as  assistant 
engineer. 

WOBK  BEQUIBED  TO   OOMPLETE  THE  EXISTING  PBOJEOT. 

To  complete  the  existing  project  it  is  only  nec;essary  to  cut  the  cause- 
way, finish  the  abutments,  and  erect  the  bridges. 

Coaster  Harbor  Island  is  in  the  collection  district  of  Newport,  which  is  a  port  of 
entry.  The  amount  of  reyenue  coUeoted  at  Newport  in  the  last  calendar  year  was 
$S81.19.  The  nearest  light-honse  is  GnU  Rook  Light.  The  nearest  fortification  is 
Fort  Adams,  Newport,  K.  I. 

Money  statement. 

July  1, 1891,  balance  nnexpended $3,233.08 

June  30,  18SK2,  amount  expended  during  fiscal  year 1,233.94 

July  1,  1892,  balance  unexpended 1,999.09 

July  1,  1792,  outstanding  liabilities 186.65 

July  1, 1S92,  balanoe  available 1.812.44 


C  14. 

mPROVEMENT  OP  NEWPORT  HARBOR,  RHODE  ISLANP. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  These 
waters  during  the  summer  and  winter  constitute  a  harbor  of  refuge  for 
oar  European  and  coastwise  commerce  quite  equi^  in  ev^ry  respect  to 

BNa92— ^-40 
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that  of  New  York  Harbor,  and  are  even  more  accessible.  The  objeets 
of  the  improvement  are  to  widen  and  deepen  the  southern  (the  main) 
entrance  to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking 
refdge  in  storms  by  increasing  the  area  and  depth  of  the  anchorage 
witMn  it.    The  mean  rise  and  fall  of  the  tide  is  about  3}  &etb 

ORIGINAL  OONBITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refoge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  s&etched  out  from  Goat  Island,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  drawing 
more  than  8  feet. 

Between  1873  and  1875,  $28,500  was  appropriated  to  dredge  a  12-foot 
channel  up  to  the  city  wharves  and  build  a  small  jetty  to  airest  the 
flow  of  sand  into  the  main  channel  and  harbor,  and  to  protect  the  west> 
eru  face  of  Gtoat  Island.  (See  page  29  of  Annual  Beport  of  1873.)  This 
work  was  completed  in  1876. 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1880,  as  modified  in  1882, 1883,  and 
1884,  provided  for  work  as  follows,  at  a  total  cost,  as  estimated  in  1884, 
of  $132,000.  (See  page  562  of  Annual  Beport  of  1881,  page  561  of  1882, 
page  603  of  1885.) : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  aline  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet,  and  by  the  excavation  of  a  channel  750  feet  wide  and 
15  feet  deep  at  mean  low  water  around  and  to  the  eastward  of  this  dol- 
phin ;  excavating  to  13  feet  at  mean  low  water  the  area  included  between 
the  13foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner 
of  Perry  Mill  Wharf  to  Lime  Bock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  City  Wharf  on 
the  north;  excavating  to  10  feet  at  mean  low  water  the  area  northwest 
of  a  line  drawn  from  Lime  Eock  through  the  spindle,  ^bich  is  in  Uie 
southeast  part  of  the  harbor;  the  excavation  of  a  channd  10  feet  deep 
at  mean  low  water  along  and  outside  the  harbor  line  south  to  a. point 
opx)08ite  the  Oas  Company's  Wharf,  and  the  construction  of  Jetties  on 
the  western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand 
and  gravel  into  the  southern  entrance. 

A  plat  of  Newx>ort  Harbor,  showing  the  plans  of  the  work,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  f6r  18o5|  Psrt  I, 
page  604. 

APPBOPBIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1881,  $25,000;  1882,  $20,000;  1884,  $20,000;  1886,  $15,000;  1^ 
$12,000;  1890,  12,500.    Total  up  to  June  30,  1891,  $104,500. 

AMOT7NT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1B9L 

.  The  total  amount  expended  on  the  present  project  (including  $1|* 
295.88  outstanding  liabilities)  up  to  June  30, 1891,  was  $104,480|  witb 
the  following  results: 
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The  area  to  be  dred  ged  to  13  feet  within  the  harbor  h  as  been  completed. 
The  channel  along  and  outside  the  harbor  line  south  to  a  point  opx)08ite 
theOas  Company's  Wharf,  and  the  15-foot  channel  750  feet  wide  around 
and  to  the  eastward  of  the  dolphin  on  Goat  Island  Spit,  has  also  been 
completed.  The  berth  for  vessels  at  the  Quartermaster's  Wharf  at  Fort 
Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the  Ut- 
toral  sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the 
present  from  washing  into  the  channel  at  the  southern  entrance  of  the 
harbor  by  the  construction  of  a  jetty  on  the  west  side  of  the  island. 
The  southern  entrance  is  completed  for  vessels  of  15  feet  draft,  and  of 
the  total  area  (about  90  acres)  to  be  dredged  within  the  harbor  about 
66  acres  has  been  completed. 

OPERATIONS  DURINO  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant.  $2,800.  Includnig  90.33  of  outstand- 
ing liabilities,  the  expenses  of  tiie  year  were  918.13. 

Ko  work  was  done  on  the  above  project  but  rendering  of  reports  and 
completion  of  payments  for  past  work. 

Based  upon  the  special  report  submitted  December  19, 1890  (see  page 
736  of  Annual  Beport  of  1890),  Congress,  in  its  river  and  harbor  act  of 
1892,  extended  work  under  past  projects  for  this  harbor  so  as  to  include 
the  work  of  removal  of  the  spit  at  the  south  end  of  Ooat  Island  to  a 
depth  of  15  feet,  at  an  estimated  cost  of  $24,200,  thus  increasing  the 
estimated  cost  of  Newport  work  to  a  total  of  $156,200. 

WOBK  BBQUmED  TO  COHPLBTE  THE  EXISTINO  PSOJEOT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  10-foot  anchorage  area  within  the  harbor,  the  removal  of  Goat 
Island  Spit  to  15  feet  depth,  and  the  building  of  additional  jetties  out- 
side of  Ooat  Island  whenever  they  may  be  required  to  arrest  the  drift 
of  littorsJ  sand  and  gravel  into  the  harbor  entrance. 

OPSSATIONS    OONTEMPLATED    DUBING    THE    FISCAL    TBAB   ENDING 

JUNE  30,  1893. 

It  is  proposed  to  apply  the  funds  asked  for  to  the  completion  of  the 
existing  project. 

Newport  is  in  the  colleotioii  distriot  of  Newport,  and  is  a  port  of  entry,  llie 
amount  of  reyenne  collected  at  Newport  in  the  laist  calendar  year  was  $881.19.  The 
nearest  light-honsee  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nsarest 
fortification  is  Fort  Adams,  Newport,  B.  I. 

Money  statement 

Jnly  ly  1891,  balance  unexpended $1,315.88 

Jnne90, 1892,  amount  expended  during  fiscal  year 1,313.68 

Jnly  1,  1892,  balance  unexpended • 2.20 

July  1, 1892,  outstanding  nahilities .33 

July  1,  1892,  bahmoe  ayailable 1.87 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1898 25, 001.87 

{Amount  ^estimated)  required  for  completion  of  existing  project 26, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1894  26, 700. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
karbor  acts  of  1866  and  1867. 
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COMMBRCIAL  STATISTICS. 

The  oommeroe  aniying  at  Newport  Harbor^  Rhode  iBland,  by  water  daring  the 
calendar  year  ending  December  31,  1891,  ib  eetunated  as  follows  (based  mainly  upon 
reports  receiyed  from  Mr.  Clarence  A.  Hanmiet,  deputy  collector  of  customs,  Newport, 
R.L): 


ClftMof  goodfl. 

Importi. 

T<mn*gb. 

T^nmhisrMld  OTodnots.. ........... 

$2i.475 

Tbma. 

••^"^ 

Gain  oyer  last  year,  none  known ;  transportation  lines  established  daring  the  year, 
none  known. 

The  aboye  are  the  receipts  by  water  from  foreign  countries  only.  The  domestic 
imports  and  exports  by  water  could  not  be  obtained. 

The  entrances  and  departures  of  yessels  from  this  waterway  could  not  be  obtained. 


C  15. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  EangstoRi  B.  I., 
and  marks  the  southwestern  entrance  to  Karragansett  Bay. 

ORIGINAL  CONDITION. 

Its  shores  are  covered  with  bowlders,  and  a  number  of  wrecks  are 
scattered  along  the  beach  on  each  side  of  the  point.  A  long  ledge, 
known  as  Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly 
direction  about  1^  miles  west  of  the  point. 

PLAN  OF  niPROYEHENT. 

The  present  approved  project  of  1889  proposes  to  construct  a  break- 
water along  the  course  of  Squid  Ledge,  mentioned  above,  and  between 
the  southern  extremity  of  the  ledge  and  Point  Judith,  at  a  total  cost, 
as  estimated  in  1889,  of  $1,250,000.  (See  page  595  of  Annual  Beportof 
1890.) 

A  plat  of  the  locality  was  published  in  House  Ex.  Doc  No.  66,  Fifty- 
first  Congress,  first  session. 

APPROPRIATIONS. 

Upon  the  present  projects,  appropriations  have  been  made  as  fel- 
lows: 1890,  $75,000.    Total  up  to  June  30, 1891,  975,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $6,028.85 
outstanding  liabilities)  up  to  June  30, 1891,  was  $30,700,  with  wnicb  a 
quarry  was  opened,  quarry  and  floating  plant  built;  about  3,000  tons 
of  stone  were  placed  in  position  at  the  outer  end  of  Squid  Ledge,  and 
a  beacon  was  established  thereon  to  mark  the  center  of  the  proposed 
breakwater.    Work  was  commenced  on  the  outer  end  of  Squid  Ledge 
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to  be  extended  one  arm  to  the  north,  and  the  other  to  the  east,  with  a 
view  to  securing  a  sheltered  area  for  the  vessels  engaged  on  the  work. 

OPEBATIONS  DTJBING  THE  LAST  FISOAL  YEAB. 

Value  of  United  States  plant,  $17,000.  lacluding  91,135.34  outstand- 
ing liabilities,  the  expenses  of  the  year  were  $43,685.08. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  placing  stone  in 
the  breakwater  near  the  outer  end  of  Squid  Ledge  was  in  progress,  and 
was  continued  as  the  weather  would  permit  untU  November  20. 

Eight  thousand  six  hundred  and  thirty  tons  of  riprap  stone  were 
thus  placed  in  the  breakwater,  raising  its  center  to  low- water  level,  and 
extending  it  about  200  feet  along  both  arms.  The  stone  used  was 
quarried  at  Masons  Island,  Connecticut,  and  carried  to  the  work  in 
vessels  owned  and  hired  by  the  Government. 

The  light  on  the  beacon  marking  the  site  of  this  work  has  been  main- 
tained during  the  year  with  the  exception  of  a  few  days,  on  which,  by 
reason  of  ice  and  the  high  sea,  it  was  imx)ossible  to  reach  it.  A  beU 
buoy  has  been  phiced  by  the  Light-House  Service  a  short  distance  to 
the  south  of  the  work  to  warn  vessels  of  its  proximity  in  foggy  weather. 

The  Oovemnient  plant  at  quarry  and  afloat  was  much  increased  and 
improved. 

This  work  was  under  the  local  charge  of  Mr.  William  B.  Poland,  as 
supreintendent. 

WOBK  REQUIRED  TO  COMPLETE  THE  EXISTINa  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  extension 
of  the  breakwater. 

OPERATIONS   CONTEMPLATED    FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  Ainds  asked  foi 
to  continuing  the  construction  of  the  breakwaters. 

Point  Judith  is  in  the  coUection  distriot  of  Newport,  which  is  ft  port  of  entry. 
The  amonnt  of  revenue  coUected  at  Newport  in  the  last  calendar  year  was  $S31.]^. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortiiication  is  the  fort 
on  Dutch  Island,  Rhode  Island.  The  population  of  South  Kingston,  by  the  Rhode 
Island  State  census  of  1885,  was  5,549. 

Money  statement, 

July  1, 1891,  balance  unexpended $60,328.85 

June  30,  1892,  amount  expended  during  fiscal  year 48,578.59 

July  1, 1892,  balance  unexpended 1,750.26 

July  1, 1892,  outstanding  liabilities 1,135.34 

July  1, 1892,  balance  available 614.92 

Amonnt  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  endiug  June  30, 1893 75, 614.92 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 100, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 100,000.00 

Submitted  in  compliance  with  requirement  of  sections  2  of  xiver  and 
harbor  acts  of  1866  and  1867. 
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GOMMBSCIAL  BTATISTIGB. 


The  nnmber  of  yessels  passing  Point  Jaditb,  Rhode  Island,  during  the  oalendar 
year  ending  December  31,  1891,  is  estimated  as  follows,  based  mainly  upon  reports 
received  from  Mr.  Asa  Chnrch,  keeper  Point  Jndith  Life-Saving  Station,  Bnode 
Island: 


Steunen  (freight  and  flsb).... 

Yachts  (steam  and  saO) , 

Schooners  (2,  3,  and  4  masts). 
Ships,  barks,  and  barkentlnes 

Brigs  and  bzigantinefi , 

Sloops 

Barges 

Totals 


ber. 


0,228 

6,220 

28,180 

184 

196 

1,520 

«,663 


40,185 


m»pro3 
mats 


€Fro.  tons, 
500 
100 
000 

000 

aoo 

20 


Toftal 


OtO.  fMW. 

4,811,500 


15^808.000 

186,000 

58,600 

80,400 

2.004,000 


22,088,800 


C  i6. 

HASBOB  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAJSfD. 

This  island  is  a  part  of  the  State  of  Bhode  Island;  it  is  14  miles  east 
of  Montauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest 
point  is  about  10  miles  from  the  mainland.  Besides  the  wants  of  the 
mackerel-fishing  fleet  and  the  general  coast  navigation  the  island  is  an 
important  point  on  our  shores  for  ocean  navigation.  It  has  a  signal 
station  connected  by  submarine  telegraph  with  the  mainland.  Veraels 
are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  posi- 
tion renders  it  of  national  importance.  The  object  of  the  improvement 
is  to  famish  a  harbor  of  refhge  for  vessels  engaged  in  foreign  and  coast- 
wise commerce.    The  mean  rise  and  fall  of  the  tide  is  about  3  feeti 


ORiaiNAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refhge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
ones  used  were  open  boats,  which,  on  the  approach  of  storms,  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 

Between  1870  and  1876  $285,000  was  appropriated  to  build  a  break- 
water, for  a  harbor  of  medium-draft  vessels.  This  work,  induding  an 
inner  harbor  of  7  feet  depth  for  temporary  use  of  the  Government  plant, 
was  completed  in  1878.  (See  page  202  of  Annual  Beport  of  1877,  and 
page  313  of  1879.) 

In  1880,  $6,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  depth.  This  work  was  completed  in  1881.  (See  page  390  of  Annual 
Beport  of  1880  and  page  563  of  1881.) 

In  1882,  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin,  and  protecting  the  cliffs  on  east  side  of  break- 
water. (See  page  563  of  Annual  Beport  of  1882.)  This  work  was  com- 
pleted in  1884. 

In  1884,  $15,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  page  628  of  Annual  Beport  of  1884.)  This  money  was  spent  in 
1884-^85  in  partially  closing  a  gap  in  this  old  breakwater. 
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PLAN  OF  IMPBOYSMBNT. 

The  present  approved  project  of  1884,  as  modified  in  1888,  provides 
for  entirely  closing  a  gap  in  the  old  breakwater  ($24,000)  for  construct- 
ing an  enlarged  inner  harbor  ($46,000),  and  for  special  temporary 
dredging  ($5,000)  along  the  east  side  of  the  enlarged  harbor  (see  page 
609  of  Annual  Keport  of  1885,  page  613  of  1885,  and  page  506  of  1886) 
thus  completing  at  a  total  cost  of  $75,000,  a  harbor  of  refuge  on  the 
eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin  for 
small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to 
be  about  950  feet  square  and  completely  inclosed,  with  the  exception 
of  an  opening  100  feet  in  width.  The  exterior  harbor  was  to  be  formed 
by  the  old  riprap  breakwater.  A  plat  of  Block  Island,  showing  the 
{position  of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be  found 
in  the  Beport  of  the  Chief  of  Engineers  for  1885,  Part  I,  pages  612, 613. 

APPBOPBIATIONB. 

TJpon  the  present  project  appropriations  have  been  made  as  follows: 
1886,  $20,000;  1888,  $15,000;  1890,  $15,000.  Total  up  to  June  30, 1891, 
$50,000. 

AMOUNT  EXPENDED  AND  BESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $4,861.03 
outstanding  Uabilities)  up  to  June  30, 1891,  was  $45,416.  The  filling  of 
the  gap  in  the  main  breakwater  had  been  completed  in  1888  (see  page 
724,  Annual  Beport  for  1891).  The  timber  jetty  filled  with  stone,  form- 
ing the  shore  end  of  the  western  wall  of  the  enlarged  inner  harbor  had 
been  commenced  in  1888,  the  north  wall  east  of  the  opening  into  the  har- 
bor had  been  finished  in  1889  and  about  140  feet  of  the  wall  west  of  the 
opening  built  to  the  level  of  mean  high  water.  The  shoal  west  of  the 
breakwater  had  been  dredged  in  1889  to  9  feet  at  mean  low  water 
from  the  steamboat  wharf  to  within  100  feet  of  the  north  walL 

OPERATIONS  DUBING  THE  LAST  FISOAL  YEAB. 

Value  of  the  United  States  plant,  $3,300.  Including  $91.98  outstand- 
ing liabilities^  the  expenses  of  the  year  were  $4^562.01. 

At  the  begmning  of  the  last  fiscal  year  the  work  of  constructing  the 
sea  walls  to  enclose  the  enlarged  inner  harbor  was  in  progress  and  was 
continued  until  October  17, 1891.  Two  thousand  three  hundred  and 
eighty-one  tons  of  stone  were  placed  in  the  work,  making  the  completed 
portion  of  the  north  sea  wall  west  of  the  opening  into  the  liarbor  130 
feet  long,  raising  35  feet  of  it  to  the  level  of  high  water  and  270  feet  to 
within  1  foot  of  this  level,  which  carries  this  portion  to  its  junction 
with  the  west  sea  wall,  on  which  about  90  f(>et  of  the  foundation  was 
laid.  The  stone  used  was  quarried  at  Mason's  Island  quarry  and  was 
transported  in  vessels  owned  and  hired  by  the  Government. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year, 
excepting  the  last  two  weeks  in  June,  when,  from  want  of  available 
funds,  they  were  discontinued. 

The  work  was  in  the  local  charge  of  Mr.  F.  I.  Angell,  as  supeiintend- 
ent. 
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WORK  REQUIRED  TO  OOMFLBTE  THE  BXISTIHO  PROJECT. 

The  work  reqaired  to  complete  the  ezistmg  project  is  the  raising  and 
widening  of  the  north  and  west  walla  of  the  enlarged  inner  harbor. 

OPERATIONS  OONTBUPLATBD  FOB  THE    FISCAL  TEAR  ENDING    JUVS 
30,1893. 

It  is  proposed  to  apply  the  balance  of  the  fitnds  on  hand  and  the 
appropriation  asked  for  to  the  continuation  of  the  work  according  to 
the  existing  project. 

iBlock  Islaud  is  in  tlie  Newport  collection  district  and  Newport  is  the  nearest  port 
of  entry.  Tlie  reveuue  coIlect«d  in  Newport  in  the  last  ivalendar  year  wtia  t8S1.19. 
Theie  ib  no  duty  collected  at  the  iHland.  The  value  of  the  harbor  U  nuinl;  m  a 
harbor  of  refuge.  There  an  aeveral  lighte  at  the  island.  The  neareat  fortifieatiw 
i*  Fort  Adama,  K.  L 

Money  atatemaii, 

Jnly  1, 1891,  balance  nnezpended 19,  US,  OS 

Jnne  30, 1892,  amonnt  expended  during  fiscal  year ^  SSL  06 

July  1, 1892,  balance  nnelpended 11S.97 

July  1, 1892,  oQtatanding  liabilitiee 91.38 

Jnly  1, 1892,  balance  available 21.99 

Amount  appropriated  by  act  approved  Jnly  13,  1S92 .^ 2i,000;00 

Amount  available  for  fiscal  year  ending  June  30, 1893 24,021.99 

r  Amount  (estlinateil)  required  for  oompletioD  of  eziatuig  project 1,000.00 

)  AmountUiateaDbeprofltabl^expendedioflavalyeareiiduigJiiueSO,  1891      1,000.00 
]  Submitted  in  compliance  with  requirements  of  seotionB  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 


COUUBRCIAL  ffrATIBTIOa. 

The  oommeroe  arriving  and  leaving  Block  Island  Harbor,  R.  I,,  by  water  dnriiv 
the  calendar  year  ending  December  31,  1691,  is  eatimated  as  follow*  (baaed  mainly 
npon  reporta  received  ttom  Mr.  C.  C.  Ball,  Block  Island,  R.  I.): 


CUuofiooda. 

BxporU. 

taporla. 

Total*. 

TMU-r 

fW.O«0 

ai,4ii 

ii.Bia 

H1,U> 
U1,U0 

^. 

«,wo 
ea'.ew 

Lr?a£'b!s::-.:::::::;:;::::-.:::-.-;:;::-.-.-.:;:::: 
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I  ars 

112,  MO 

M 

a;  TOO 

.s 

Coal.mlnenja.uidproilucls 

l-BrliliMrB :. 

'« 

-^Z 

Total 

K»,™ 
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The  entrances  and  departaxes  of  TeaselB  from  this  waterway  are  eatimated  as  follows : 


Freifflit  and  pauenger 

FfaUing.... 

Tog* 

ricasiure  boats 

Fivlcbt 

Fifilimg  boats 

Pleasure,  large 

Pleaaure  boata,  small. . 


No. 

Average 
draft. 

Fmt. 

976 

7 

660 

7| 

176 

7* 

960 

7 

360 

9 

9,000 

8 

500 

7 

76,000 

5| 

Average 
tonnage. 

Oro.Umg. 
689 
125 
125 
135 


160 

80 

12 

8 


C  17. 

IMPROVEMENT  OP  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECT- 
ICUT. 

The  navigable  part  of  Pawcatuck  Biver  extends  from  the  mannfeMV 
tiiring  town  of  Westerly  to  Little  I^arragansett  Bay,  into  which  it  emp- 
ties. The  approach  to  the  river  is  through  Stonington  Outer  Harbor 
and  Little  Narragansett  Bay,  and  the  object  of  the  improvement  is  to 
deepen  and  widen  the  river  channel  leading  from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  are  2.60  feet  at  the  mouth  of  the 
river  and  2JS0  feet  at  Westerly. 


ORiaiNAL  CONDITION. 

Before  improvement  the  channel  was  narrow,  crooked,  and  obstructed 
by  numerous  shoals,  on  some  of  which  there  was  but  1^  feet  at  mean 
low  water.    (For  map,  see  page  314  of  Annual  Eeport  of  1879.) 

Between  lo71  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5A  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  lower  and  upper 
wharves.  This  work  was  completed  in  1876.  (See  page  211  of  Annnal 
Report  of  1876.) 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1885  contemplates  the  widening  of 
the  channel  to  100  feet  below  the  wharves  and  an  additional  width 
of  two  cuts  of  an  ordinary  dredging  machine,  or  about  40  feet,  between 
the  lower  and  the  upper  wharves ;  also  the  deepening  of  the  entire  chan- 
nel to  8  feet  at  mean  low  water,  at  a  total  cost,  as  estimated  in  1885,  of 
$38,600.    (See  page  624  of  Annual  Beport  of  1885.) 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1886,  $12,000;  1888,  $10,000;  1890,  $16,600;  total  up  to  June  30, 1891, 
$38,600. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including 
$6,949.69  outstanding  liabilities)  up  to  June  30,  1891,  was  $34,715;  and 
the  result  was  the  completion  to  its  full  width  and  depth  from  the  deep 
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water  opposite  the  village  of  Lottery  to  within  about  a  half  mile  of  the 
city  wharves,  and  the  removal  to  a  depth  of  8  feet  at  mean  low  water 
of  the  ledges  at  Certain  Draw  Point  and  Pawcatuck  Bock. 

OPERATIONS  DURINa  THE  LAST  FISCAL  TEAR. 

Yalne  of  the  United  States  plant,  $2,500.  Including  9595.91  out- 
standing liabilities,  the  expenses  of  the  year  were  93,726.97. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  was  in 
progress  under  the  contract  with  the  Hartford  Dredging  Company  of 
Hartford,  Conn.,  and  was  continued  until  August  29, 1891,  when  the 
contract  was  completed. 

On  November  5  the  work  of  dredging  was  resumed  with  the  dredge 
Rhode  Isla/ndy  two  scows,  and  the  launch  General  Warren  {3AI  belong- 
ing to  the  Gk)vemment)  and  was  continued  until  December  18,  when 
the  plant  was  laid  up  for  the  winter.  It  was  again  resumed  on  June  7, 
and  discontinued  on  the  17th  to  await  further  appropiiations. 

Twenty-five  thousand  tour  hundred  and  sixteen  cubic  yards  were 
excavated  during  the  year,  extending  the  dredged  channel  with  the  fiill 
width  and  depth  to  within  one  quarter  of  a  mile  of  the  lower  wharves 
of  Westerly,  with  a  least  width  of  60  feet  to  within  one-eighth  of  a  mile, 
with  a  least  width  of  40  feet  to  the  lower  wharves  themselves,  and 
to  about  300  feet  above  them. 

This  work  was  under  the  local  charge  of  Mr.  A.  H.  Dickens  as  su- 
perintendent. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  ledge  rock,  to  an  extent  of  about  3,400  tons,  costing  for  its 
removal  in  1889  about  $3,800,  was  an  item  not  foreseen  and  not  pro- 
vided for  in  the  original  estimates,  and  consequently  3,800  more  will  be 
needed  to  complete  the  entire  dredging  originally  estimated  for. 

WORK  REQXTIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  full  width  of 
100  feet  over  the  half  mile  below  Westerly,  and  a  width  of  40  feet  be- 
tween the  upper  and  lower  wharves  of  that  town. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL    YEAR  ENDINa  JVKE 

30, 1893. 
It  is  proposed  to  complete  the  work. 

Pawcatuck  River  is  in  the  collection  districts  of  ProTldence  and  Stonington,  the 
diyidin)^  line  passing  through  the  river.  Providence  and  Stoiilugton  are  the  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  calendar  year  was  Providence 
1352,374.05 :  Stonington,  $1,215.98.  The  nearest  light-houses  are  the  Stonington  and 
Watch  Hill  lights.    The  nearest  fortification  is  Fort  Trumball,  New  Loudoo,  Conn. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $10,834.© 

June  30,  1892,  amount  expended  during  fiscal  year 10, 060. 75 

July  1, 1892,  balance  unexpended 75S.94 

July  1,  1892,  outstanding  liabilities 695.91 

Jnly  1, 1892,  balance  available 158.08 

Amount  appropriated  by  act  approved  July  13, 1892 3,800.00 

Amount  available  for  fiscal  year  ending  June  30,1893 8^968.08 
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OOMMSBCIAIi  8TATI8TXC8. 


The  oommerce  aTriYinff  and  leaving  Pawcataok  Riyer  by  water  during  the  calendar 
year  ending  December  Si,  1891,  is  estimated  as  follows)  based  mainly  upon  reports 
receiyed  firom  Messrs.  Maxson  &  Co.,  Westerly,  B.  I.) : 


CIah  of  goods. 


Grain  sad  forage 

Lumber  and  prodncts 

Goal,  mumals,  and  prodncto 
Sondriea. 


TMtl 


Sxporta. 


$1,500 
:e5,710 
15,565 


42,775 


Imports. 


$11,908 

99.901 

161, 602 


TotaL 


$11,308 

101, 401 

187, 312 

15,566 


272,811 


315,686 


Tonnage. 


617 

6,171 

88,765 

1,946 


41.499 


Oun  oyer  last  year:  None. 

Transportation  lines  established  during  the  year:  None  reported. 
The  entamoes  and  departures  of  yesseb  from  this  waterway  are  estimated  as  fol- 
lows: 

Steam: 

Passengers,  mainly 400 

Tugs 600 

Sailf  freight 286 


Cz8. 


HARBOR  OP  REFUGE  AT  STONINGTON.  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound,  and  the  main  object  of  the 
improvement  is  to  fnmish  a  harbor  of  refuge  for  vessels  entering  and 
leaving  this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide 
is  about  22  feet. 

ORiaiNAI.  CONDITION. 

Originany  it  was  an  open  bay,  unprotected  from  southerly  storms, 
and  obstructed  by  a  shoal,  having  a  low  water  depth  of  but  6  feet  at 
the  shoalest  part.  This  shoal  nearly  filled  the  inner  harbor,  and  left 
but  a  narrow  channel  on  either  side  of  a  depth  insufficient  to  permit 
vessels  of  12  feet  draft  to  reach  the  upper  wharves  at  low  water. 

Between  1827  and  1831,  about  $37,000  was  spent  in  constructing 
piers  or  small  breakwaters  in  the  inner  harbor  for  the  protection  of  the 
harborage.    (See  page  326,  Part  I,  Annual  Beport  of  1879.) 

Between  1871  and  1873,  946,166  was  appropriated  for  a  survey  of  the 
harbor  and  for  dredging  the  harbor  to  12  feet  depth.  This  work  was 
finished  in  1875.    (See  page  246,  Part  n,  Annual  Beport  of  1874.) 

Between  1875  and  1879,  9112,500  was  appropriated  for  the  construc- 
tion of  a  western  breakwater,  running  southeast  2,000  feet  from  Wampa- 
set  Point  to  18  feet  depth  oi  water,  and  for  dredging  to  12  feet  depth 
inside  of  this  breakwater.  (See  pages  243, 244, 245,  Part  II|  Annnai  Re- 
port of  1875.)    This  work  was  completed  in  1880. 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1880,  as  modified  in  1882,  provides 
the  construction  of  an  eastern  breakwater  to  extend  from  the  vicinity 
of  Bartletta  Beef  to  the  Middle  (xroundy  at  a  total  cost,  as  estimated  in 
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1882,  of  $143,000.  (See  page  583,  Part  I,  Aiinual  Eeport  of  1880,  and 
page  698,  Part  1, 1882.) 

The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determined,  bnt  it  will  probably  be  fonnd  necessary,  in  order  to 
afford  all  the  protection  desired,  to  extend  the  breakwater  at  least  until 
it  intersects  a  range  from  Stonington  Light  to  the  middle  of  Wicopessit 
Island.  It  may  then  be  fonnd  desirable  to  carry  it  still  farther,  pos- 
sibly to  the  range  from  Stonington  Light  to  the  eastern  end  of  Fisher 
Island. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  Eepovt  of  the  Chief  of  Engineers  for  1882, 
Part  ly  page  598,  and  1884,  Part  I,  page  632. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1880,  $25,000;  1881,  $30,000;  1882,  $25,000: 1884.  $10,000;  1886,  $20,000: 
1888,  $8,000;  1890,  $12,500.    Total  up  to  June  30, 1891,  $130,500. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  189L. 

The  total  amount  expended  on  the  present  project  (including  $2,710.20 
outstanding  liabilities)  up  to  Juite  30, 1891,  was  $130,010,  by  which  the 
eastern  breakwater  was  built  to  a  length  of  about  2,377  feet. 

OPERATIONS  DURINO  THE  LAST  PISOAL  YEAR. 

Value  of  United  States  plant,  $1,300.  Including  $30.46  outstanding 
liabilities,  the  expenses  of  the  year  were  $481.88. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
eastern  breakwater  was  in  progress.  This  work  was  discontinued  on  Sep- 
tember 1,  after  447  tons  of  stone  had  been  put  in  the  work  to  strengthen 
the  end  of  the  work  as  left  earlier  in  the  season. 

The  stone  used  was  from  Masons  Island  quarry  and  was  transported 
to  the  work  in  vessels  hired  by  the  Government. 

This  work  was  in  the  local  charge  of  Mr.  F.  L  Angell  as  sux>erintend- 
ent. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  Required  to  complete  the  existing  project  is  to  finish  the 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that  suffi- 
cient protection  to  the  harbor  of  refdge  has  been  afforded  when  the 
range  from  Stonington  Light  to  the  middle  of  Wicopessit  Island  is 
reached,  the  length  of  the  breakwater  yet  to  be  built  is  about  193  feet 
Should  it  be  decided  to  extend  it  to  the  middle  ground  it  wiU  require 
about  100  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  18  feet  of  water  and  a  harbor  of  refiige  for 
the  commerce  which  daUy  passes  between  Long  Island  Sound  and  the 
eastward. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JtJHB 

30,  1893. 

If  an  appropriation  is  made  it  is  proposed  to  extend  the  eastern 
breakwater  farther  to  the  westwai*d. 

Stonington  Harbor  is  in  the  Stoniugtoii  coll«^ctioa  distriot  and  is  a  port  of  entnr. 
The  amount  of  revenue  ooUeoted  at  Stonington  in  the  laat  calendar  year  waa  tl^ai&A 


APPENDIX   C ^EEPOET   OF   CAPTAIN   BIXBT. 


637 


The  principal  value  of  the  harbor  is  as  a  harbor  of  refiige.  The  nearest  lights  are 
Stonington  Light  and  Latimer  Reef  Light.  The  nearest  fortification  is  Fort  Trmn- 
boll^  New  London  Harbor,  Connecticut. 

Money  statement, 

July  1, 1891,  balance  unexpended $3,200.20 

June  90,  18SK2,  amount  expended  during  fiscal  year 8,161.62 

July  1, 18d2,  balance  unexpended 38.58 

July  1,  1892,  outstanding  Liabilities 80.46 

July  1^  1892,  balance  available 8.12 

Amount  appropriated  by  act  approved  July  13,  1892 12, 500. 00 

Amount  aTailable  for  fiscal  year  ending  June  30,  1893 12,508.12 


COMMBBCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Stonington  Harbor,  Connecticut,  by  water 
during  the  calendar  year  ending  December  31,  1891.  is  estimated  as  follows  (based 
mainly  upon  the  reports  received  jfrom  Mr.  Charles  T.  Stanton,  collector  of  customs, 
8tc»nington,  Conn.,  and  Mr.  Richard  Deming,  Providence  and  Stonington  Steamship 
Company,  New  York,  N.  Y.) : 


CIabs  of  goods. 


Grain  ami  fong« 

Lmnber  and  prodncta 

Coal,min6raIa,  and  prodncts 

Fer  tilisera 

General  merohandiae , 

Sondxiea 


Total 


Bxporta. 


$S8,832 


82,832 


Importa. 


$11,000 

125,000 

405,591 

1,875 

20,000 


623,466 


Totala. 


$U«000 
125,000 
548,428 
1,876 
17,839,600 
137,052 


18,662,860 


Tonnage. 


Ton$. 
600 
6,376 
88,856 

60 

178.851 

4,283 


274,014 


Gain  over  last  year,  unknown. 

Transportation  linos  established  during  the  year,  none  reported. 

The  entrance  and  departures  of  vessels  from  this  waterway  are  estimated  as  follows : 


Clasa. 


SISAIC. 

Freight  and  paaaenger 

Freight,  mainly 

Fialung ? 

Tnga 

Froight 

Fiahing  boats 

Flaasnre  boata,  amall 


Vo. 

Average 
draft. 

Feet. 

850 

12 

76 

10 

75 

e 

800 

7 

2.000 

10 

1,000 

e 

2,000 

^ 

Arerage 
tonnage* 

Tont. 

1,500 

1,000 

26 

80 


160 
80 


C  zg. 

REMOYIKG  SUNKEN  VESSELS  OB  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


WRECK  OF   WEYBOSSET. 


From  the  wreck  of  tbe  schooner  Wey basset  removed  in  1891  from  near 
the  bell  buoy  ou  Pollock  Rip  Shoal  the  following  i)roperty  was  recov- 
ered.   This  propei'ty  was  sold  at  auction  at  Hyannis,  Mass.,  on  July 
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16,  1891,  and  the  proceeds,  $120,  were  tnmed  into  the  Treasury  in  ac- 
cordance with  the  provisions  of  the  river  and  harbor  act  of  14  June, 
1880:  1  anchor  (about  2,500  pounds),  1  anchor  (about  300  x)oimd8),l 
chain  (about  135  fathoms),  1  lot  of  junk,  1  windlass,  1  capstan,  and  1 
lot  of  paving  blocks  (10,000  to  11,000.) 

WRBOK  OF  LTJOT  J0NE8. 

The  schooner  Imcy  Jones  was  in  the  month  of  February,  1802;,  re- 
ported as  having  sunk  in  12  fsbthoms  depth  of  water  in  location  ap- 
proximately three-eighths  of  a  mUe  northwest  of  Cross  Bip  Light-Sh^ 
in  Nantucket  Sound^  by  collision  with  steamer  City  of  Savannah,  The 
vessel  was  at  that  time  loaded  with  brimstone  and  her  measurements 
were  approximately  as  follows:  length,  100  feet;  breadth^  23  feet; 
depth,  7  feet;  gross  tonnage,  122.87  tons. 

Under  authority  of  the  War  Department,  dated  February  U,  1892, 
the  masts,  spars,  and  rigging  of  this  wreck  were  immediately  removed 
to  a  depth  of  50  feet  below  mean  low  water,  at  a  total  cost  of  9125. 
Ko  property  worth  selling  was  recovered  firom  the  wreck.  TMs  work 
was  all  done  during  the  months  of  February  and  March,  by  the  Davis 
Coast- Wrecking  Corporation,  of  New  Bedford,  Mass.,  as  contractors, 
and  under  Mr.  W.  B.  Poland  as  inspector. 

WRECK  OF  AIAjIR  OAEBS. 

The  schooner  Allie  OaJces  was  in  the  month  of  August,  1891,  reported 
as  having  sunk  in  about  15  feet  depth  of  water  in  location  approxi- 
mately 2,000  feet  north  of  the  eastern  end  of  Hyannis  Breakwater 
through  having  sprung  a  leak. 

The  vessel  was  at  that  time  loaded  with  lime,  and  her  measurements 
were  approximately  as  follows:  Length,  197  feet;  breadth,  23.3  feet; 
depth,  7  feet;  gross  tonnage,  127.1  tons. 

tinder  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14^  1880,  the  wi-eck  was  duly  advertised  and  contract  entered 
into  for  its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Charles 
W.  Johnston,  of  Lewes,  Del.,  as  contractor;  and  under  Mr.  O.  F. 
Eostock,  as  inspector,  work  was  commenced  November  9, 1891,  and 
completed  November  17, 1891. 

No  property  was  recovered  from  the  wreck. 

Abstract  of  propo9aU  for  romoving  wreeik  of  $ekooner  Allie  OdteB,  roeehei  at  JB»ghmr 
Office,  U,  S,  Army,  Newport,  B,  I.y  in  response  to  advertisement  dated  Septmnher  K,  t892i 
and  opened  at  IS  o^olock  noon  on  Monday,  October  X6, 189U 


1 

s 

8 

4 
5 


Charles  W.  Johnston.  Lewes,  Del 

Enoch  Townsend,  Somen  Point,  IT.  J  .. 

Wm.  E.  Cbspman,  Kew  York,  N.  Y 

Geo.  W.  Townaend,  Boston,  Mass 

Hixam  W.  PhilUps,  QninQy  Point,  liass 


^1 


Contract  awarded  to  Charlee  W.  Johnston. 

WRECK  OP  AimBBW  J.  YOBK. 


The  schooner  Andrew  J.  York  was  in  the  month  of  September,  1891f 
reported  as  having  sunk  in  about  6^  fathoms  depth  of  water  in  location 
approximately  7^  miles  N W.  \  N.  from  Nantucket  Light  through  hftT- 
ing  collided  with  steamer  Indian* 
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The  vessel  was  at  that  time  loaded  with  paving  stone,  and  her  meas- 
urements were  approximately  as  follows:  Length,  114.3  feet;  breadth, 
30  feet;  depth,  9.4  feet;  gross  tonnage,  228.63  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  Jane 
14, 1880,  the  wreck  was  duly  advertised  and  contract  entered  into  for 
its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Enoch  Townsend, 
of  Somers  l?oint,  N.  J.,  as  contractor;  and  under  Mr.  A.  K.  Elliot  and 
Mr.  E.  6.  Bradbury,  as  inspectors,  work  was  commenced  December  12^ 
1891,  and  completed  January  29, 1892. 

No  property  was  recovered  firom  the  wreck. 

AhMtraet  ofpropotaU  for  reTnoving  wreck  of  $eko<mer  Andrew  J.  York,  received  at  En- 
gineer Offioe,  U.  S,  Army,  Newport^  B.  L,  in  reeponee  to  adverOeement  dated  October 
9, 1891,  and  opened  at  12  c^cloek  noon  on  Mondaig,  November  2, 1891, 


No. 


1 

S 
t 
4 


Name  and  addnM  of  Iddder. 


Snooh  Towuend,  Somen  Point  N.  J 

Chiiriee  W.JohnBtOD,Lewee,D«l 

BoetoB  Towboot  Company,  89  State  atraet,  Boeton,  Maoa. 
WilUam  B.  Chapman,  70  South  street,  Kew  York,  K.  T. . 


ABkoont 
of  bid.. 


$8,786 

C490 

10,450 

14,090 


Contnboi  awarded  to  Enoch  Townaend,  Somen  Pohit,  N.  J. 

WBEOK  OF  MABT  B.  OLIVEB. 

The  schooner  Mary  JB.  Oliver  was  in  the  month  of  October,  1891,  re- 
ported as  having  sunk  in  about  22  feet  depth  of  water  in  location  ap- 
proximately one-eighth  of  a  mile  west  of  Norris'  wharf^  in  Vineyard 
Haven  Harbor,  Mass.,  through  having  sprung  a  leak  in  a  gale. 

The  vessel  was  at  that  time  loaded  with  feldspar,  and  her  measure- 
ments were  approximately  as  follows:  Length,  87.3  feet;  breadth,  26.2 
feet;  depth,  7.7  feet;  gross  tonnage,  147.84  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
14  June,  1880,  the  wreck  was  duly  advertised  and  contract  entered  in- 
to for  its  removal  (see  attached  abstract  of  proposal)  by  I^.  (George 
W.  Oliver,  of  Portland,  Me.,  as  contractor;  and  under  Mr.  Theodore 
Topham,  as  inspector,  work  was  commenced  February  5,  1892,  and 
completed  April  20, 1892. 

The  following  property,  recovered  from  the  wreck,  was  sold  at  auc- 
tion at  Yineya^  Haven,  MassL,  on  May  18,  1892,  and  the  proceeds, 
$304.75.  were  turned  into  the  Ireasury  in  accordance  with  the  provi- 
sions or  the  special  act  and  section  above  quoted:  181  tons  feldspar, 
100  pounds  old  iron,  100  pounds  old  rope,  2  scoop  shovels,  3  square 
jiointed  shovels,  4  double  blocks,  4  single  blocks,  and  1  iron  mauL 

Abetrad  of  propoeaU  for  removing  wreck  of  eckooner  Mary  B.  OHver,  reoeiived  at  En- 
gineer C^jUce,  U.  8.  Army,  Newport,  B,  L,  ta  reeponee  to  advertieemoni  dated  November 
6, 1891,  and  opened  at  IB  Retook  aooa  on  Tneeday,  December  8, 1891. 


Ha 


Hane  and  addrcaa  of  hlddar. 


Amount 
of  bid. 


1 

a 

8 
4 

a 
• 
J 

8 
8 


GoorceW.  Oliver,  Portland,  Me 

Bnoco  Townaend.  Somera  Point,  K.  J • 

Boeton  Toirboat  Company^  Boston,  Maaa 

Wm.  Boeklej,  Vineyard  fiayen,  Haas 

Geo.  W.  Townaend,  Boston,  MaM 

Alfred  Sorenaen,  Somerville,  Mass 

DaTia  Coaat  Wrecking  Corporation,  New  Bedford,  Maaa 

Wm.  B.  Chapman,  If ew  York,  N.  Y 

Chaa.  W.  Jonnaton,  Lewea,  Del 


88.235 
8,736 

8,745 
8,900 
8,000 
8,077 
8,470 
4,000 
4,800 


Contract  awarded  to  George  W.  OliYor. 
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WRECK  OF  PYTHON. 

The  schooner  Python  was  in  the  month  of  September^  1891,  reported 
as  having  sunk  in  about  5  fathoms  depth  of  water  in  location  approxi- 
mately 1,200  feet  KE.  ^  E.  from  the  bell  buoy  on  Pollock  Bip  through 
having  collided  with  an  unknown  vessel. 

The  vessel  was  at  that  time  loaded  with  marble  dust,  and  her  meas- 
urements were  approximately  as  follows:  Length,  81.6  feet;  breadth, 
24.4  feet;  depth,  7.7  feet;  gross  tonnage,  93.86  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  JuDe 
14,  1880,  the  wreck  was  duly  advertised  and  contract  entered  into 
for  its  removal  (see  attached  abstract  of  proposal)  by  the  Davis  Coast 
Wrecking  Corporation  of  Kew  Bedford,  Mass.,  as  contractors;  and  under 
Mr.  W.  Babcock  Poland,  as  inspector,  work  was  commenced  February 
1, 1892,  and  completed  April  7, 1892.  No  property  was  recovered  from 
"the  wreck. 

Abstract  of  propoBaU  for  retnoving  wreck  of  achooner  Pffthonf  received  at  Enffineer  Ofiee 
U,  S,  Army,  Newport,  R,  I.,  in  response  to  advertisement  dated  Novtmher  6,  1891^  tmd 
opened  at  12  o^ clock  noon  on  Tuesday,  December  8, 1891. 


Ho. 


1 

S 
8 

4 


Name  tad  addreBS  of  bidder. 


AmoQBt 

ot  Ud. 


DaviA  Coaat  Wrecking  Corporation,  New  Bedford,  Mass. 

Wm. E. Chapman, New  york,N.T 

Chaa.  W.  Jonnnton,  Lewee,  Del 

Enoch  Townaend,  Somers  Point,  N.  J 


$^9n 
4,000 
5,900 


Contract  awarded  to  Davis  Coast  Wrecking  Corporation. 

WBEOK  OF  EDITH  T.  aAKDY. 

The  schooner  Edith  T.  Qandy  was,  in  the  month  of  October,  1891, 
rex)orted  as  having  snnk  in  about  42  feet  depth  of  water,  in  location 
approximately  2^  miles  southwest  of  Shovelful  Light  Vessel,  Massa- 
chusetts, through  having  sprung  a  leak  in  a  gale. 

The  vessel  was  at  that  time  loaded  with  paving  blocks,  and  her 
measurements  were  approximately  as  follows:  Length,  123.5  feet,- 
breadth,  27.4  feet;  depth,  9  feet;  gross  tonnage,  251.02  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  the  wreck  was  duly  advertised  and  contract  entered  into  for 
its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Charles  W.  John- 
ston, of  Lewes,  Del.,  as  contractor;  and  under  Mr.  A.  R.  Elliot,  as 
inspector,  work  was  commenced  May  4, 1892,  and  completed  Jmie  9, 
1892.    Ko  property  was  recovered  from  the  wreck. 

Abstrad  of  proposals  for  removing  wreck  of  schooner  Ediih  T,  (randy,  received  at  Sitgistr 
Office,  U,  8.  Army,  Newport,  B,  L,  in  response  to  advertisement  dated  January  €,  U^ 
amd  opened  at  12:80  &  clock  noon  p.  «.,  on  Monday,  February  8, 1892. 


No. 


1 

S 
8 


Name  and  address  of  bidder. 


Charles  W.  Johnston,  Lewes,  Del 

Bnoch  Townsend,  Somers  Point,  N.J 

William  E.  Chapman,  70  South  street,  New  York,  N.  Y 


tfMl 


Contract  awarded  to  Charles  W.  Johnston. 
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WBECK  OF  FLOBENGE  NOWELL. 

The  schooner  Florence  Ifowellwsk^j  in  the  month  of  October,  1893,  re- 
IK>rted  as  having  sunk  in  about  23  feet  depth  of  water  in  location 
approximately  1  mile  SSW.  from  Pollock  Eip  Light  Ship  through  coUi- 
sion  with  the  light  ship. 

The  vessel  was  at  that  time  loaded  with  paving  stone  and  her  meas- 
urements were  approximately  as  follows:  length,  105.8  feet;  breadth, 
28.7  feet;  depth,  8  feet;  gross  tonnage,  222.88  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  1, 1880,  the  wreck  was  duly  advertised  and  contract  entered  into 
for  its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Charles  W, 
Johnston,  of  Lewes,  Del.,  as  contractor;  and  under  Mr.  A.  B.  Elliot,  in- 
spector, work  was  commenced  April  7,  1892  and  completed  April  20, 
1892.    No  property  was  recovered  from  the  wreck. 

Ahitraot  of  proposals  for  removing  wreck  of  schooner  Florence  Nowell,  received  at  En^ 
giueer  (fficCf  U.  8.  Army^  Neipport,  B,  I, fin  response  to  advertisement  dated  January  6, 
189i,  and  opened  at  12  &clock  noon,  on  Monday,  February  8,  189B, 


No. 


Name  and  address  of  bidder. 


Amomit 
of  Ud. 


1 
S 
8 
4 


Charles  W.  Johnston,  Lewes  Del 

Enoch  Township,  Somers  Point,  N.  J 

William  £.  Chapman,  70  South  street,  ITew  York,  N.  Y 
DaTia  Coast- Wrecking  Corporation,  New  Bedford 


$8,300 
4,865 
7,104 
0,006 


Contract  awarded  to  Charles  W.  Johnston. 

WBECK  OP  J.  B.  WOODBUBY. 

The  schooner  J.  B.  Woodbury^  an  old  abandoned  wreck,  was,  in  April, 
1892,  reported  as  lying  in  4  feet  depth  of  water  in  location  approxi- 
mately 2  miles  south  of  the  Life-Saving  Station  at  Monomoy,  southern 
end  of  Cape  Cod,  and  as  being  a  source  of  danger  to  the  life-saving  serv- 
ice boats  and  other  craffc.  The  vessel  was  wrecked  in  about  1878.  Her 
measurement  was  approximately  as  follows:  Length,  65  feet;  breadth, 
16  feet;  depth,  7  feet;  gross  tonnage,  80  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890.  the  wreck  was  duly  advertised,  bids  to  be  opened  July 
5, 1892. 

WBECK  OF  BEBTHA  J.  FELLOWS. 

The  schooner  Bertha  J,  Fellows,  an  old  abandoned  wreck,  was,  in 
April,  1892,  reported  as  lying  in  3  feet  of  water  in  location  approxi- 
mately three-quarters  of  a  mile  north  of  the  Life-Saving  Station  at 
Monomoy,  southern  end  of  Cape  Cod,  and  as  being  a  source  of  dangei 
to  the  life-saving  boats  and  other  craft.  The  vessel  was  wrecked  in 
about  1886.  Her  measurements  were  approximately  as  follows :  Length, 
70  feet;  breadth,  24  feet;  depth,  7  feet;  gross  tonnage,  90  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  wreck  was  duly  advertised,  bids  to  be  opened  Juljf 
5, 1892. 

Siva  92 41 
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C  so. 

(Printed  in  Hoasa  Bx.  Boc..  No.  60,  Ffffy-Beoond  CongreM,  first  Masfcm.l  % 

preliminaky  examination  of  menemsha  bight,  massachusetts, 
an  outlet  into  vineyard  sound  on  the  north  shore  of  the 
island  of  marthas  vineyard. 

Engineer  Office,  XJ.  S.  Abky, 
Newport^  R*  L,  December  19y  1890. 

General:  In  compliance  with instmctions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  sabmit  the  following 
report  npon  the  preliminary  examination  of  Menemsha  Bight,  so  called, 
an  outlet  into  Vineyard  Sound  on  the  north  shore  of  the  island  of 
Marthas  Vineyard,  Mass.,  provided  for  in  the  river  and  harbor  act  of 
September  19, 1890,  and  made  by  me  on  24th  October  last. 

Menemsha  Bight  is  an  indentation  in  the  form  of  a  regular  sweop  or 
curve  in  the  northern  shore  of  the  island  of  Marthas  Vineyard,  and  is, 
at  its  middle  point,  about  3  miles  east  of  Gay  Head  and  about  12  miles 
west  of  Vineyard  Haven. 

It  is  exposed  to  winds  from  the  west  by  north  round  by  the  north  to 
northeast.  About  one-half  mile  eastward  of  the  most  southerly  portion 
of  the  curve  of  the  bight  a  tidal  stream,  which  is  the  outlet  of  Menem- 
sha Pond,  empties  into  the  bight,  forming  a  bar  across  its  entrance. 
This  pona  is  about  one-half  mile  from  the  shore  of  the  bight,  and  has 
an  area,  as  shown  on  the  Coast  Survey  chart,  of  about  1  square  mile. 

The  soundings  of  the  pond  are  not  given  on  the  chart,  but  about  two- 
thirds  of  it  is  said  to  be  deep  enough  for  large  vessels. 

The  tidal  outlet  is  about  one-half  mile  long,  and  tortuous,  with  a 
shifting  sandy  bottom.  Its  mouth  also  shifts  ^oug  the  shore  with  an 
extreme  lateral  movement  of  about  1  mile.  The  pond  is  used  as  a  har- 
bor by  small  fishing  vessels,  and  the  fishermen  reopen  the  mouth  of  the 
creek  when  it  becomes  so  much  obstructed  as  to  make  it  difficult  to  get 
their  vessels  in  and  out. 

Those  who  ask  for  this  improvement  wish  to  have  the  outlet  from  the 
pond  deepened  sufficiently  for  safe  navigation  by  fishing  vessels,  and 
to  have  the  channel  thus  formed  protected  from  sand  drifting  along  tlie 
shore  by  the  construction  of  jetties  or  otherwise,  so  that  the  entrance 
may  constitute  a  safe  harbor  of  refuge  for  light-draft  vessels.  It  is 
also  desired  to  deepen  the  channel  le^^ng  to  the  wharf. 

In  my  opinion  Menemsha  Bight  is  worthy  of  improvement  by  the  Gen- 
eral Government,  but  this  improvement  can  not  be  recommended  at 
present,  as  a  survey  may  disclose  that  it  will  involve  an  outlay  incom- 
mensurate with  the  advantage  to  be  gained.  A  survey  of  the  locality 
is  recommended  at  an  estimated  cost  of  9500. 

Menemsha  Bight  is  in  the  cx)llection  district  of  Edgartown,  which  is 
a  port  of  entry.  The  amount  of  revenue  collected  at  Edgartown  in  the 
last  fiscal  year  was  9310.94.  The  nearest  light-house  is  Gay  Head 
Light.  The  nearest  fortification  is  fort  at  Clark  Point,  New  Bedford, 
Mass. 

Very  respectftdly,  your  obedient  servant, 

W.  B.  LlYERMORB, 

Major  of  Engineert, 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineer H^  U.S.A. 

(Through  Col.  Heniy  L.  Abbot,  Corps  of  Bngineers,  Division  Engi- 
neer, Northeast  Division.) 
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[Ffxst  indonement.] 

Northeast  Division,  Enoinber  Office, 

New  YorJc,  January  8,  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  TJ.  S.  Army. 
From  the  facts  and  reasons  stated  in  this  report  I  consider  Menem« 
sha  Bight  as  "  worthy  of  improvement "  in  the  sense  in  whicli  the  words 
are  used  in  section  18,  river  and  harbor  act  of  September  19,  1890.  The 
element  of  cost  should  ultimately  determine  the  action  of  Congress  in 
the  matter,  but  this  cost  can  not  be  known  without  a  survey. 

Henry  L.  Abbot, 
OoL  of  Enginee^'Sy  Bvt.  Brig.  Gen,^  U,  IS,  -A., 

Engineer  J  Northeast  Division. 


SURVEY  OF  MENEMSHA  BIGHT,  MASSACHUSETTS,  AN  OUTLET  INTO 
VINEYARD  SOUND  ON  THE  NORTH  SHORE  OF  THE  ISLAND  OF  MAR- 
THAS VINEYARD. 

Engineer  Office,  XT.  8.  Army, 

Newport^  B.  J.,  November  14^  1891. 

General:  In  compliance  with  Department  letter  of  January  10, 
1891,  I  have  the  honor  to  submit  the  following  report  of  survey  of 
Meuemsha  Bight,  Marthas  Vineyard,  Massachusetts,  accompanied  by  a 
sketch  •  of  the  locality. 

My  report  of  the  preliminary  examination  of  this  bight  was  submitted 
December  19, 1890.  The  outlet  referred  to  in  that  report  is  very  nar- 
row and  tortuous,  having  a  shifting  sandy  bottom,  with  a  depth  of  less 
than  1  foot  on  the  bar  at  its  mouth,  from  which  point  to  Menemsha 
Pond  the  depth  varies  from  less  than  1  foot  to  about  6  feet  at  mean 
low  tide.  The  pond  has  an  area  of  about  1  square  mile,  nearly  one- 
half  of  which  varies  in  depth  from  15  to  20  feet,  the  remainder  having 
an  average  depth  of  about  4  feet  at  mean  low  tide.  All  of  the  above 
depths  refer  to  the  mean  loyr  water  plane  of  the  sound. 

The  bar  at  the  mouth  of  the  outlet,  acting  as  a  natural  dam,  raises 
the  mean  low  water  plane  of  the  pond  1.7  feet  and  of  the  outlet  near 
the  mouth  0.8  feet. 

The  area  between  Menemsha  Bight  and  Pond  is  ex)rax)08ed  chiefly  of 
sand;  immediately  to  the  east  and  west,  however,  are  hills  abounding 
with  valuable  pottery  clays. 

A  further  description  of  this  part  of  the  island,  together  with  other 
valuable  information  relative  to  the  construction  of  a  harbor  of  reftige 
here,  is  embodied  in  the  following  letter  from  Prof.  N.  S.  Shaler,  of 
Harvard  University: 

Harvard  Universitt,  Lawrxncs  ScnsNTmc  School, 

Cambridge,  Mass,,  November  4,  1891, 

Mt  Dear  Sir:  With  reference  to  the  need  of  harboraffe  at  Menemsha  Bight,  on 
the  island  of  Marthas  Vineyard,  I  beg  leave  to  make  the  following  statement : 

The  western  portion  of  Marthas  Vineyard,  particularly  the  region  within  2  miles 
of  Menemsha  Pond,  abounds  in  valuable  pottery  clay.  These  clays  have  for  a  quartei 
of  a  centnry  or  more  been  exported  to  the  mainland,  where  they  find  a  ready  sale. 
The  dlflSculty  with  this  commerce  has  been  found  in  the  fact  that  along  the  shore 
near  where  the  clays  lie  there  is  no  harborage  for  vessels.    At  Gay  Head  the  ship-: 

*  Not  reprinted;  printed  in  House  £x.  Doc.  No.  60,  FiftyHBeoond  CongresSi  finl 
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ment  is  accomplished  by  getting  out  the  clay  In  rude  cubes,  the  material  then  being 
conveyed  in  rowboats  to  the  vessel,  which  has  to  remain  at  anchor  half  a  mile  or 
more  from  the  shore. 

If  a  harbor  could  be  made  at  Menemsha  Creek,  so  that  vessels  drawing  from  6  to 
10  feet  of  water  conid  find  the  necessary  shelter,  the  traffic  in  these  earths  would 
become  very  large.  Under  the  present  conditions  it  cau  never  assume  considerable 
proportions. 

Experience  has  shown  that  the  clays  from  the  regions  about  Menemsha  Bight  are 
suitable  not  only  for  potterypurposes,  but  serve  well  in  the  manufacture  of  oil- 
cloths and  fireproof  paints.  This  region  contains  the  ouly  deposits  which  are  suit- 
able for  these  purposes  in  any  part  of  the  country  north  and  east  of  New  Jersey; 
therefore  their  development  has  an-  important  relation  to  the  industries  of  New  Eng- 
land. The  greater  piurt  of  the  clay  now  exported  finds  a  market  in  Boston  and  the 
towns  neighboring  to  that  city. 

The  shipping  industry  in  the  region  about  Gay  Head  is  already  laree.  The  grounds 
are  known  to  be  richer  in  food  fishes  than  at  any  other  point  on  &e  coast  north  of 
Cape  Hatteras.  The  great  difficulty  which  men  find  in  this  employment  is  that 
there  is  no  place  of  refuge  during  stormy  weather.  There  is  indeed  no  adequate 
shelter  for  tiie  craft  which  are  employed  in  this  industry  nearer  than  Woods  HoU. 
If  a  place  of  refuge  could  be  provided  at  this  point  it  would  be  greatly  to  the  ad- 
vantage of  the  fishermen. 

The  region  about  the  mouth  of  Vineyard  Sound  is  subject  to  sudden  storms  of 
considerable  violence.  When  these  occur  small  vessels  are  often  put  in  jeopardy 
for  lack  of  shelter.  In  strong  ^ales  blowing  from  points  between  northeast  and 
southwest,  around  by  the  west,  it  is  often  difficult  for  vessels  of  say  100  tons  burden 
or  less  to  make  their  way  up  the  channel.  Any  refuge  which  might  be  made  at 
Menemsha  Bight  would  be  of  very  great  value  to  those  who  are  navigating  such 
craft. 

It  is  a  well-known  fact  that  Vineyard  Haven  is  often  in  times  of  storm  greatly 
overcrowded  by  shipping.  Many  of  the  accidents  which  happen  there  are  due  to 
the  lack  of  sufficient  she! tor.  This  port  is  particularly  dangerous  to  small  vessels. 
Any  place  of  refuge  at  Menemsha  would  serve  in  an  important  way  to  supplement 
the  inadequate  anchorage  ground  at  the  Haven. 

If  there  be  any  other  points  which  I  may  not  have  touched,  I  beg  yon  to  call  my 
attention. 

It  may  not  be  out  of  place  to  say  that  I  have  known  the  region  about  Menemsha 
Bight  for  a  third  of  a  century,  and  that  for  many  years  I  have  resorted  to  thia  part 
of  the  shore  as  a  summering  place.  I  may  say,  furthermore,  that  in  case  the  Govern- 
ment desires  to  m:vke  any  improvements  at  tiua  point  there  will  be  no  land  damages 
whatsoever. 

Yours,  very  truly, 

K.  S.  Shalbb. 

Mf^or  LrvERMORB, 

U,  8.  Engineen, 

Those  who  ask  for  this  improvement  desire  a  safe  harbor  of  refage 
for  light-draft  vessels,  a  large  number  of  which  remain  in  this  vicinity 
daring  the  fishing  season.    In  threatening  weather  these  vessels  find 
it  necessary  to  proceed  to  Tarpaulin  Cove,  Woods  HoU,  or  Vineyard 
Haven  for  safety,  thereby  frequently  losing  a  good  catch.    If,  however, 
a  safe  harbor  were  established  here  as  many  as  40  or  50  of  these  vessel 
would  be  enabled  to  reach  the  grounds  in  the  early  morning,  when  the 
fish  are  most  abundant.    As  many  as  42  catboats  and  24  two-masted 
schooners  were  at  work  in  the  bight  when  this  survey  was  made,  and 
residents  say  that  when  the  water  on  the  bar  was  of  sufficient  depth 
as  many  as  40  of  them  sought  refuge  in  the  outlet. 

It  is  estimated  that  this  improvement  can  be  made  at  a  cost  of  120,000 
or  $25,000  by  the  construction  of  jetties  exteiiding  out  from  the  banks 
on  either  side  of  the  mouth  of  the  outlet  to  10  feet  of  water  in  the  bight, 
thus  confining  the  current  and  producing  a  scour,  and  by  stone  and 
brush  walls  so  placed  as  to  prevent  the  erosion  of  the  banks  of  the 
outlet.  The  approximate  position  of  the  jetties  and  walls  is  indicated 
on  the  accompanying  sketch  by  heavy  lines. 
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In  my  report  of  the  preliminary  examination  of  this  locality  it  was 
stated  as  follows: 

In  my  opinion  Menemsha  Bight  is  worthy  of  improyement  by  the  General  Govern- 
ment,  but  thia  improvement  can  not  be  recommended  at  present,  as  a  survey  may 
disdoee  that  it  wul  involve  an  outlay  incommensorate  with  tiie  advantages  to  be 
gained. 

The  snrvey  jnst  made  shows  that  it  is  extremely  doubtfnl  whether  it 
be  possible  to  maintain  a  depth  of  5  feet  in  this  sandy  formation  by  the 
means  proposed^  and  in  view  of  this  uncertainty  it  is  doubtful  whether 
the  present  demands  of  commerce  would  justify  so  great  an  outlay. 
Yery  resi>ectfullyy  your  obedient  servant, 

W.  B.  LlYEBMOBE, 

Major  of  JEngineers. 
Brig.  Gten.  Thomas  L.  Oasbt, 

Chief  of  Engineers^  V,  8.  A, 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Bngi- 
neer,  Noj^heast  Division.) 

PFfarit  indonAiiioiit.] 

ITosTHEAST  Division,  Engineer  Ofpiob, 

New  Tork^  N'ovemher  21^  1891. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
This  improvement  belongs  to  the  class  of  channel  works  in  which 
success  is  always  doubtful  unless  large  and  regularly  continuous  appro- 
priations are  available.    I  do  not  consider  that  the  importance  of  the 
work  will  justify  such  expenditures. 

Heney  L.  Abbot, 
OoUmel  of  SngineerSj  Bvt.  Brig.  Oen.y  U.  8.  A. 

Engineer  Ifortneagi  JHvieion. 


Cax. 

[PriBtod  in  HooM  Bz.  Doo.  No.  50,  Fifly-seeond  Congr«u,  flnt  mmIoil] 

PRELIMINARY  EXAMINATION  OF  CANAPIT8IT  CHANNEL,  MASSACHU- 
SETTS, BETWEEN  THE  ISLANDS  OP  CUTTYHUNK  AND  NAfiHAWENA 
(NESHAWANA). 

ENaiNEEB  Ofpioe,  U.  8.  Army, 

Newport^  B.  J.,  December  19y  1890. 

.  General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Canapitsit  Gliannel  between 
the  islands  of  Guttyhunk  and  Neshawana,  provided  for  in  the  river  and 
harbor  act  of  September  19, 1890,  and  made  by  me  from  time  to  time. 

This  channel,  connecting  the  waters  of  Vineyard  Sound  with  those  of 
Buzzards  Bay,  is  bounded  on  the  east  by  the  island  of  Neshawana  and 
on  the  west  by  the  island  of  Guttyhunk. 

The  improvement  desired  is  the  deepening  of  the  channel  and  the 
clearing  of  the  same  from  obstructions,  so  that  fishing  and  other  light- 
draft  vessels,  when  in  the  sound,  may,  in  case  of  southerly  storms,  run 
through  to  Guttyhunk  Harbor,  at  the  north  end  of  the  ohanneL    Thia 


646  EEPOBT   OP   THE   CHIEF   OP   ENGINEERa,  U.  8.  ARMY. 

harbor  is  protected  from-  all  directious  except  the  northeast,  and  in  the 
event  of  a  storm  from  this  point  vessels  conld  make  use  of  the  channel 
to  find  safety  on  the  south  side  of  the  islands. 

It  seems  probable  that  the  removal  of  a  few  bowlders,  and  a  small 
amount  of  dreAgmgy  is  all  that  will  be  necessary  for  the  completion  of 
this  improvement. 

Within  the  past  year  three  vessels  have  been  wrecked  in  this  locality, 
one  of  which,  the  schooner  Quilp^  was  removed  by  the  General  Gk)vem- 
ment.  Several  lives  have  also  been  lost.  These  vessels  and  lives  would 
probably  have  been  preserved  had  this  channel  been  navigable. 

In  my  opinion  Canapitsit  Channel  is  worthy  of  improvement  by  the 
General  Government,  and  a  survey  of  the  locality  is  recommended  at  an 
estimated  cost  of  9200. 

Canapitsit  Channel  is  in  the  collection  district  of  Edgartown,  which 
is  a  port  of  entry.  The  amount  of  revenue  collected  at  Edgartown  in 
the  last  fiscal  year  was  9310.94.  The  nearest  light- house  is  Cuttyhunk 
Light.  The  nearest  fortification  is  fort  at  Clark  Point,  New  BedfcH'd, 
Mass. 

Very  respectfully,  your  obedient  servant, 

W.  E.  LrVEBMORE, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8>  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi* 
neer,  Northeast  Division.) 

[Fint  indonemeint.] 

Northeast  Division,  Encmneeb  Office, 

•New  YorJcy  January  8,  1891. 

Eespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.  I 
concur  with  Maj.  Livermore  in  considering  that  Canapitsit  Channeli 
between  Cuttyhunk  and  Neshawana,  is  worthy  of  improvement. 

Henry  L.  Abbott, 
OoUmel  of  Engineer^  Bvt.  Brig.  Gen.y  U.  8,  A.j 

Engineer  Northeast 


SURVEY  OF  CANAPITSIT   CHANNEL,    MASSACHUSETTS,    BETWEEN  TBI 
ISLANDS  OF  CUTTYHUNK  AND   NA8HAWENA  (NESHAWANA). 

Engineeb  Office,  XT.  8.  Abmy, 
Newport^  B.  J.,  November  14^  1891. 

Oenebal  :  In  compliance  with  Department  letter  of  January  10,  Wh 
I  have  the  honor  to  submit  the  following  report  of  survey  of  Canapitsit 
Channel,  Massachusetts,  accompanied  by  a  sketch  of  the  locality.* 

My  report  of  the  preliminary  examination  of  this  channel  was  sob- 
mitted  December  19, 1890. 

This  waterway  lies  between  the  islands  of  Nashawena  and  Cuttyhunk, 
and  connects  the  waters  of  Vineyard  Sound  with  those  of  Cuttyhunk 
Harbor.  A  channel  having  a  least  depth  of  about  4^  feet  at  mean  W 
tide  and  varying  in  width  from  100  to  300  feet,  with  shores  and  bottom 
composed  of  large  and  small  bowlders,  interspersed  with  cobblestones 

Not  reprinted;  printed  in  Hoqm  Ex.  Doo.  No.  69^  Fifty-Moond  CongrsHb^ 
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and  gravel,  is  made  use  of  by  owners  of  light-draft  boats,  who  are 
thoroughly  acquainted  with  the  location  of  the  large  number  of  bowl- 
ders lying  in  itis  shosJest  part. 

These  obstructions  cause  the  heavy  swell,  which  at  times  comes  in 
from  the  ocean,  to  break  across  the  south  entrance,  thus  preventing  the 
passage  of  boats  which  otherwise  would  seek  refuge  in  Guttyhunk  Har- 
bor. For  the  same  reason  the  Guttyhunk  life-saving  crew  can  not  make 
use  of  this  channel  at  times  when  it  is  impossible  to  launch  the  lifeboat 
in  the  sui^  on  the  south  side  of  the  island  of  Guttyhunk. 

The  'fishermen  of  this  island  would  be  greatly  benefited  by  the  im- 
provement of  the  channel,  as  it  would  enable  them  to  reach  the  fishing 
grounds  in  the  sound  in  the  early  part  of  the  day  when  the  largest 
cat<^es  are  made. 

The  shaded  lines  on  the  ac^mpanying  sketch  indicate  that  part  of 
the  channel  from  which  it  is  prox>osed  to  remove  all  bowlders  and  to 
dredge  to  6  feet  at  mean  low  tide.  It  will  also  be  necessary  to  place  a 
beacon  on  the  rocks  lying  in  12  feet  of  water  to  the  south  of  the  chan- 
nel.   This  work  can  be  done  at  an  estimated  cost  as  follows,  vi2 : 

Dredging  3,000  yards  bowlders,  oobblestones,  and  gravel $2, 700 

Removing  100  tons  of  bowlders 1,300 

Contingencies,  20  per  cent 800 

Total 4^800 

Very  respectfully,  your  obedient  servant, 

W.  E.   LiVEEMORE, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engl- 
geer,  liTortheast  Division.) 

[liTst  indonement.] 

NosTHEAST  Division,  Engineeb  Office, 

New  Yorkj  November  21^  1891. 

Bespectftilly  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.  I 
recommend  the  improvement  of  this  channel  in  the  manner  proposed 
by  M%j.  liivermore. 

Henby  L.  Abbot, 
OoUmel  of  Engineers^  Bvt.  Brig.  Qen.,  U.  8.  A., 

Engineer  Northemt  DiviHon^ 
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DCPROyEMEKT  OF  CONNECTICUT  EIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OP  LONG 
ISLAND,  NSW  TORE. 


HBPORT  OF  COLONEL  D.  C.  HOUSTON,  CORPS  OF  SNOINREBS,  OFFICSB 
IN  CHAEGE,  FOB  THE  FISCAL  YFAB  ENDING  JUNE  SO,  1892,  WITH 
OTHEB  DOCUMENTS  RELATING  TO  THE  WOBKS. 

DIPROT1BMENT& 


1.  Mystio  River,  Conneotiout. 

2.  Thamee  River,  Coimeoticat. 

S.  Connecticnt  River,  MaaeachnBettB  and 
Connecticut. 

4.  Harbor  of  refnge,  Dack  Island  Har- 

bor, Conneoticnt. 

5.  Clinton  Harbor,  Conneotiout. 

C  New  Haven  Harbor,  Conneoticnt. 
"7.  Breakwaters  at  New  E^ven,  Conneoti- 
cat. 

8.  Milford  Harbor,  Conneoticnt. 

9.  Housatonic  River,  Conneoticnt. 
O.  Bridgeport  Harbor,  Connectiont. 
X .  BlacK  Kock  Harbor.  Conneoticnt. 
22.  Norwalk  Harbor,  Cfonnectiont. 


13.  Wilsons  Point  Harbor,  Connectiont. 

14.  Five  Mile  River  Harbor,  Conneoticnt. 

15.  Stamford  Harbor,  Connecticut. 

16.  Port  Chester  Harbor.  New  York. 

17.  Larchmont  Harbor,  New  York: 

18.  Echo    Harbor,  New    Rochelle,  New 

York. 

19.  East  Chester  Creek,  New  York. 

20.  Greenport  Harbor,  New  York. 

21.  Port  .Jefferson  Harbor.  New  York. 

22.  Huntington  Harbor,  New  York. 

23.  Glen  Cove  Harbor,  New  York. 

24.  Flushing  Bay,  New  York. 

25.  Patchogue  River,  New  York« 

26.  Browns  Creek,  New  York. 


HARBOR  LINES. 
27.  Establishment  of  harbor  lines  at  Five-Mile  River  Harbor,  Conneoticnt. 


Engineer  Office,  TT.  S.  Army, 

New  YorJe,  JT.  T.,  July  9, 1892. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
*^I)on  the  works  of  river  and  harbor  improvement  onder  my  charge  for 
l^e  fiscal  year  ending  June  30, 1892. 

Very  respectfally,  your  obedient  servant, 

D.  0.  Houston, 
Colonel^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Ohiff  of  Sngineersy  U.  8.  A. 
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Dx. 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

Mystic  Biver  is  a  narrow  tidal  stream  in  the  eastern  part  of  the  State 
of  Gonnecticnt,  about  7  miles  west  from  the  boundary  of  the  State  of 
Bhode  Island.  The  navigable  part  of  the  river  extends  in  a  general 
north-northeasterly  direction  for  nearly  4  miles  from  Fishers  Island 
Sound  past  the  viDages  of  Noauk.  Mystic  River,  and  Mystic  Bridge, 
above  which  places  it  receives  tne  dischsffge  of  several  small  fresh- 
water streams.  The  viUages  of  Mystic  River  and  Mystic  Bridge  lie 
respectively  on  the  west  and  east  banks  of  the  river,  opposite  each 
other  and  about  3  miles  above  Fishers«Island  Sound;  at  this  point  the 
river  is  crossed  by  a  highway  bridge  with  a  draw.  Nearly  a  half  mile 
further  down  is  the  drawbridge  of  the  New  York,  Providence  and  Bos- 
ton Railroad,  and  about  1^  mHes  still  frirther  the  village  of  Noank  lies 
upon  the  west  bank.  The  population  of  Mystic  River  and  Mystic 
Bridge  together  is  about  4,000;  that  of  Noank  about  2,000. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Ram  Island 
and  Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
off  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  sufficient  width,  but  crooked;  it  is  tbe 
one  used  by  large  vessels ;  the  southwest  channel  opens  out  into  a  broad 
flat  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  about  a  half  mile  below  the  highway 
bridge  had  a  natural  low- water  depth  of  15  feet  or  more;  its  width, 
from  80  to  300  feet,  was  sufficient,  but  there  were  several  bends  in  its 
course  which  made  it  somewhat  difficult  of  navigation.  The  mean  rise 
of  tide  in  Mystic  River  is  about  2^  feet. 

PROJECT  FOB  IMPBOVBICBIIT. 

Under  act  of  Congress  of  August  11, 1888,  a  preliminary  examina- 
tion of  Mystic  River  was  made.  In  the  report  on  this  examination, 
dated  October  2&,  1888,  and  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1889,  Fart  I^  page  746,  a  project  for  improvement  was 
submitted,  which  consisted  m  dredging  to  make  the  channel  15  feet 
deep  at  mean  low  water  and  100  feet  wide,  and  to  reduce  five  bends  in 
the  channel.  The  estimate  of  cost  based  upon  tiie  U.  8.  Coast  Survej 
chart  of  1882,  was  as  follows: 

160,000  onbio  yards  at  16  cents $85,000 

Supervision  and  contingencies,  say ••• • 4^400 

Total 30,000 

The  beginning  of  work  under  this  progect  was  approved  by  the  Sec- 
retary of  War,  November  1,  1890,  after  the  first  appropriation  for 
improving  the  river  had  been  made,  and  up  to  July  1, 1891  the  channel 
had  been  made  15  feet  deep  and  about  50  feet  wide  for  nearly  the  whole 
distance  between  the  bridges,  under  a  contract  not  then  completed. 

OPERATIONS  DUBIKa  THE  FISCAL  TEAS  ENDINa  JUNE  30, 1882. 

At  the  beginning  of  the  year  a  contract  with  the  Hartford  Dredging 
Company,  of  Hartford,  Conn.,  was  in  force,  to  dredge  at  the  rate  <^ 
14.7  cents  per  oubio  yard  or  dredged  materiali  measured  in  seowi. 
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Work,  wbich  had  been  temporarily  snBpended,  was  resumed  Septem- 
ber 4,  and  the  contract  was  completed  iH^ovember  9, 1891. 

Daring  the  fiscal  year  49,179  cubic  yards  of  sand  and  mud  were 
dredged,  widening  the  channel  between  the  bridges  and  just  below  the 
railroad  bridge  to  widths  of  from  75  to  20Q  feet,  and  reducing  the  lower 
bend,  opposite  the  Beacon,  by  dredging  off  the  point  on  the  nortlieast 
side. 

The  total  amount  dredged  under  this  contract,  irom  April  22,  1891, 
to  November  9, 1891,  was  60,000  cubic  yards.  The  channel  between 
the  bridges  was  made  from  75  to  200  feet  wide  and  15  feet  deep;  for 
650  feet  below  the  railroad  bridge  it  was  made  75  feet  wide  and  15  feet 
deep,  with  a  deptii  of  12  feet  for  an  additional  width  of  23  feet;  at  the 
lower  bend,  opposite  the  Beacon,  the  15-foot  channel  was  widened  75 
ftet  for  a  length  of  750  feet  at  the  sharpest  part  of  the  bend,  and  for  a 
distance  of  about  1^000  feet  above  it  was  widened  25  feet,  making  its 
present  width  175  feet. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  present  condition  of  improvement  is  as  stated  above,  the  work 
under  the  contract  above  mentioned  being  the  only  public  work  of  im- 
provement done  in  this  river. 

PROPOSESD  OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  and  reducing  the 
remaining  bends  in  the  channel  and  to  maintaining  the  channel  already 
dredged,  in  accordance  with  the  approved  project. 

The  average  annual  cost  of  maintenance  of  channels  in  Mystic  Biver 
is  estimated  at  $2,000. 

The  only  appropriation  made  for  this  improvement  is  that  of  $10,000 
by  act  of  Congress  approved  September  19, 1890. 

Mystic  RiTer  is  in  the  New  London  ooUeetion  district,  of  which  New  London  is  the 
port  of  entry. 

The  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harhor,  about  6  miles 
west.  There  is  ft  n^^t-honse  on  Morgan  Point,  on  the  west  side  of  the  river,  at  its 
mouth. 

Jfcmey  statement, 

July  L189Lbalanoe unexpended $8,355.67 

June  90, 18&,  amount  expended  during  fiscal  year 8, 130.07 

July  I9 1802,  balance  unexpended 225.60 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 10, 225. 60 

br  completion 
xpendedinfisc 
ipuance  witn  requirements 
l^    harbor  acts  of  1866  and  1867. 


AhHraet  0/  wmiraet  for  mproffing  My$Ue  Biver,  Connecticut,  im  f&rce  during  the  fiaoai 

year  ending  June  SO,  1892, 


Vame  and  sddreM  of  eontnetor. 

Subject  of  con- 
traot. 

Date  of  con- 
tract. 

Price  per 
cubic  yard. 

Beaotfka. 

TheHartfivd  Bredgiag  Campsny, 
Hartford,  Conn. 

Dredgjng 

Mar.  25, 1891 

14.7  centa. 

Contract  completed 
Nov.  9,  1891.     60,0(K 
oabic  y  arda  nonoTti^d 
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OOMMKBGIAL  STATISnCB  TOB  THX    GAUENDAB  TBAR  1891,   IfTSTIG    RIVIER,  COKNWfy 

TXOUT,  OrOLUDnYG  YDLLAGES  OF  MYSTIG  A2n>  NOAKK« 

FitteZt  atrrMmg  a$td  departing, 
[DnA  fttim  7  to  12  ftet] 


y«iMii. 

Ho. 

Totel 
niuud 

MmasHuam ,^,,^,,^,, „ ,-^, ,,^,,.,-^,^--^_    .^ 

184 

39 
21 

38S 

Saflinff  TfMMiela ........it...,t... ...,.....x...... 

» 

"Bargaa  for  ooal  w"<i  othw  flwtglit,.., - 

SOS 

T6tel ^ 

IM 

m 

I^Hght  by  water. 


B3nd  of  freight. 


Bstimstcd 
Tahifl. 


Cool 

Lunbor  (860,000  feet) 

Stone* 

Mieoellaneonfl 

Totel 


88B.0Ol> 

0.500 

14,000 

27,000 


78.500 


*  The  stone  ie  reported  fbr  tiie  flacal  year  ending  June  80, 1882. 

No  statistioB  for  the  previouB  year  were  received,  and  no  estimate  of  increase  or 
decrease  was  obtainable  this  year.  The  miscellaneous  item  is  reported  as  beine  bat 
partiaL    No  new  linea  of  transportation  have  been  established  since  July  1, 1891. 


D  a. 

IMP^pyEKENT  OF  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetacket 
rivers  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stxeam  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  mouth  the  natural 
channel  is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first 
4  miles.  For  3  miles  below  Norwich  the  available  depth  in  1829  iras 
but  6  feet  at  mean  low  water,  where  now  there  is  11  feet.  Histories  of 
the  improvements  may  be  found  in  the  Annual  Beports  of  the  Chief  of 
Engineers  for  1873,  page  981,  and  in  that  for  1879,  Part  I,  page  331. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
corporations  to  deepen  the  channel  of  this  river  near  Norwich ;  the  firsi 
ones  were  by  excavation  only,  but  subsequently  stone  piers  were  con- 
structed perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  Congress  appropriated  $150  <<  for  making  a 
survey  of  the  river  Thames,  with  a  view  to  improve  the  navigation  of 
the  same,  and  the  cost  of  such  improvement." 

The  survey  was  made  in  1829  by  Capt.  Hartman  Bache,  Corps  of 
Engineers*    At  that  time  there  were  four  old  piers  standing.    In  his 
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report  npon  the  survey,  dated  J^ebmary  20, 1830,  and  printed  in  Honse 
of  Bepresentatives,  War  Department  Document  No.  125,  Twenty-first 
jCongress,  first  session,  Oapt.  Bache  submitted  a  project  for  making 
a  channel  60  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water),  by  excavation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  wings  to  the  other  three,  extending  up  and  down 
stream,  and  converting  them  into  T  walls,  and  by  building  ten  new 
piers,  extending  downstream  in  curves.  The  piers  were  to  be  built 
of  riprap  3  feet  wide  on  top,  with  side  slopes  of  45^,  they  were  to  be 
buUt  to  heights  of  from  1^  to  3^  feet  above  highest  tide,  ihose  farthest 
up  the  stream  being  the  highest.  The  piers  were  estimated  to  require 
43,436  cubic  yards  of  riprap,  and  the  excavation  was  placed  at  27,895 
cubic  yards  for  the  12-foot  channel  or  69,251  cubic  yards  for  the  14-foot 
channel.    The  cost  of  the  whole  work  was  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  1836. 1837,  and 
1838,  $40,000  in  all,  the  piers  were  buUt  nearly  as  designed,  with  the 
exception  of  two  of  the  new  piers  and  one  wing  wail,  which  were  not 
constructed;  considerable  dredging  was  done,  but  no  complete  records 
of  amounts  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the  Chief 
of  Engineers,  and  returned  by  him  to  the  Secretary  of  War  with  a  re- 
port describiDg  the  work  done  upon  the  river,  recommending  no  further 
work  upon  the  piers  until  their  efficiency  could  be  investigated  satis- 
factorily, and  stating: 

In  ooncloBion,  it  is  considered  that  should  the  som  of  $8,000  be  appropriated  for 
the  improvement  of  this  river,  to  be  applied  during  the  next  fiscal  year,  all  will  be 
accomplished  that  can  be  Justifiably  undertaken  until  a  commission  decides  upon 
other  efficacious  methods  or  systems  of  improvement. 

June  23, 1866,  an  appropriation  of  $10,000  was  made  for  improving  the 
river,  under  which  a  survey  was  made,  and  a  project  for  dredging  to 
obtain  11  feet  at  low  water  (14  feet  at  high  water)  was  adopted. 

Under  this  and  succeeding  appropriations  up  to  1878  this  channel 
was  dredged,  and,  as  far  as  iK)ssib]e,  maintained  with  a  width  of  100 
feet.  March  3, 1879,  $12,000  was  appropriated  ^^  for  the  improvement 
of  Thames  Biver  to  secure  a  14-foot  channel,"  and  in  accordance  there- 
with the  project  was  modified  to  provide  for  a  channel  of  that  depth  at 
low  water. 

In  1882^pon  the  recommendation  of  Maj.  Barlow,  approved  by  the 
Board  of  Engineers,  the  project  was  further  modified  by  providing  for 
the  construction  of  5  dikes  or  training  walls  along  the  outer  sides  of 
the  channel  curves,  with  the  addition  of  low  walls  on  the  inner  sides, 
should  they  be  found  necessary,  the  width  of  the  waterway  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thames ville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training  walls  was  to  utilize  the  action  of  the  tide 
to  keep  the  channel  open.  They  were  to  be  built  up  to  high- water 
level  and  to  have  an  aggregate  length  of  13,800  feet  In  the  same  year 
the  projected  width  of  the  channel  was  increased  to  200  feet.  The  im- 
provement was  designed  to  extend  over  the  first  3^  miles  below  Nor- 
wich, and  the  estimated  cost  was — 

For  the  fiTo  dikes  or  training  waUs $82,800 

For  dredging  200  feet  wide  and  U  feet  deep 125,280 

Totftl 208>080 
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TJnder  several  appropriations  up  to  1888  work  w»s  carried  on  nder 
this  project  without  modification. 

In  May,  1888,  in  response  to  a  letter  fix)m  the  Hon.  Charles  BosseU,, 
M.  0.,  to  the  Secretary  of  War,  asking  the  ^^  approximate  ooet  of  com- 
pleting the  16-feet-deep  channel  to  A&yn  Point  smd  the  14:-feet-de^ 
channel  to  Norwich,  estimates  for  the  same  were  submitted  as  feUows: 

For  secnring,  by  dredging,  a  16-foot  channel  np  to  Allyn  Point $24, 000 

For  securing,  by  dredging,  a  14-foot  channel  from  AUyn  Point  to  the  end  of 
tiie  existing  improvement 16^200 

By  act  of  Congress  of  August  11, 1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvement  of  Thames  River,  wil^  a 
clause  authorizing  its  exxHsnditure  ^^  at  any  point  between  Norwich  and 
New  London."  The  project  was  therefore  extended  to  include  the 
above-described  work,  and  as  now  adopted  it  consists  in  making  and 
maintaining,  by  dredging  and  a  system  of  training  walls,  a  chauDd 
200  feet  wide  from  New  London  to  Norwich,  having  16  feet  depth  at 
low  water  up  to  Allyn  Point,  about  6  miles  below  Norwich,  and  14  feet 
from  Allyn  Point  to  Norwich. 

The  additional  cost  of  the  extension  of  the  project  made  in  1888, 
about  $40,000,  makes  the  estimate  for  completion  $95,600.  The  esti- 
mated cost  of  annual  maintenance  should  also  be  increased  to  $8,000. 

Under  this  project,  up  to  July  1, 1891,  316,139  cubic  yards  of  sand, 
etc.j  had  been  dredged  from  the  channel  above  Allyn  Point,  and  84,890 
cubic  yards  of  sand  and  mud  from  the  16-foot  channels  at  and  below 
Allyn  Point.  The  three  dikes  farthest  downstream  had  been  built 
and  a  fourth  one  to  about  three-quarters  its  contemplated  length. 

OPEBATIONS  DUBma  THE  FISCAL  TEAB  EKDINa  JUNE  30, 1892. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
with  Elijah  Brainard,  of  New  York  City,  for  dredging  at  the  rate  of 
24^  cents  per  cubic  yard  of  dredged  material  measured  in  scows.  Un- 
der this  contract,  which  was  completed  October  2, 1891,  73.419  cubic 
yards  of  material,  mostly  sand  and  gravel,  were  removed  during  the 
fiscal  year,  making  a  total  of  101,833  cubic  yards  removed  under  thiB 
contract  from  May  20, 1891,  to  October  2,  1891. 

The  channel  at  Thamesville  (1  mile  below  Norwich)  had  been  made 
125  feet  wide  and  12  feet  deep  at  mean  low  water;  a  shoal  had  been  re- 
moved between  Perch  Bock  and  Trading  Cove  Dike,  making  a  channel 
125  feet  wide  and  12  feet  deep;  also  the  channel  opxK)8ite  IV>rt  PoiBt 
had  been  made  125  feet  wide  and  14  feet  deep. 

PRESENT  OONDITION  OF  IMPBOVEMSNT. 

Of  the  five  dikes  or  training  walls  provided  for  in  the  project,  the  foor 
farthest  downstream  have  been  built  at  cost  as  follows: 


Mobegan,  3|  miles  below  If  orwich 

Trading  Cove,  2|  miloA  below  Norwicb 
Lone  Itock,  2  miles  below  Norwich . . .. 
Kolluig  Mill,  14  miles  below  Norwich.. 


Date  of 

oom* 
pletion. 


1883 
1882 
1685 
1887 


I^Qgtll. 


2,98$ 
2,370 
2,800 
8,008 


OllUiTttOf 

repairs. 


17,207 
11,M5 
18,581 


*  Pile  dike. 


Oosttsnl*' 
■Its  of  ta- 


ll, US  « 

i8^m» 


The  EoUing  Mill  Dike,  originally  designed  to  be  4,350  feet  long,  w 
now  3,093  feet  long,  with  a  gap  of  390  feet  at  the  <<  sand  pier,"  and  ex- 
tends northward  nearly  to  the  Lower  Boiling  Mill  embanlonent. 
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The  project  contemplated  extending  it  about  600  feet  north  of  the 
embankment,  bnt  Bince  its  adoption  the  Lower  Boiling  Mill  Company 
has  dredged  a  channel  toward  shore  on  the  north  side  of  their  em- 
bankment which  is  now  used  as  a  landing.  It  would  be  necessary  to 
leave  an  opening  for  this  channel,  and  probably  it  will  be  found  ex- 
I>edient  not  to  extend  the  dike  above  the  embankment. 

The  upper  dike,  one-half  mile  below  Norwich,  has  not  been  begun. 

The  low- water  depth  in  the  channel  from  New  London  to  Allyn  Point 
is  not  less  than  16  feet,  with  width  of  200  feet  or  over;  from  AUyn 
Point  to  the  upper  end  of  Walden  Island  Beach  the  depth  is  practi- 
cally 14  feet  and  the  width  not  less  than  175  feet;  above  the  latter 
X>oint  up  to  Norwich  the  depth  is  11  feet  or  over,  and  the  width  from  75 
to  150  feet 

PBOPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  the  dikes,  if 
necessary,  and  to  making  and  maintaining  a  channel  200  feet  wide,  to 
be  16  feet  deep  at  mean  low  water  up  to  Allyn  Point,  and  thence  to 
Norwich  to  be  14  feet  deep,  as  provided  in  the  approved  project. 

Appropriations  for  the  improvement  of  Thames  Biver  have  been 
made  as  follows: 


Appliofttlon. 


Bflmorral  of  obstraettons  placed  dnrlng  the  war  of  1812. 


Pfera  and  dredging 

Do 

Do 

Dredging  and  anrvey 

DredBng 

Do*.iii™i;!".iir.;iii 

Do 

Do 

Do 

ig  and  training  walla. 

ig  walla 

Do 


Training  walla  and  dredging 

RefpaiT  of  training  walla  and  dredging. 
Dredging 


Total. 


Mar.  3,1821 
Mar.  2,1829 
July  4,1836 
Mar.  3,1837 
July  7,1838 
jano2C,  1866 
Mar.  3, 1867 
Mar.  3,1871 
J  one  10, 1872 
June  18, 1878 
Mar.  3,1879 
Jane  14, 1880 
Mar.  3,1881 
Ang.  2,1882 
July  6,1884 
Ang.  5,1886 
Aug.  11. 1888 
Sept.  19, 1890 


Amount. 


$150 

160 

10,000 

20,000 

10,000 

10,000 

72,000 

16,000 

10,  OOP 

10,000 

12,000 

22,600 

80,000 

*86,000 

•26,000 

*22,G00 

*&0.000 

*20,000 


374,800 


*  Appropriated  for  present  project;  these,  with  $20,000  from  previous  appropriations  (see  AwTinai 
Beport  for  1882,  Part  t,  page  603),  make  a  total  of  $172,500  for  present  proueot. 

The  Thames  River  is  in  the  coUection  district  of  New  London.  The  nearest  light- 
house is  at  the  month  of  the  river,  on  the  west  shore.  Forts  Tnunhnll  and  Griswold 
overlook  the  month  of  the  river  from  either  shore. 

Money  statemenU 

Jnly  1, 1891,  balance  unexpended $28,901.78 

JnnedOt  1891,  amount  expended  daring  fiscal  year 24,360.83 

Jnly  1, 1892,  balance  unexpended 4,540.95 

Amount  appropriated  by  act  approved  July  13,  1892*" 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 34, 540. 95 


J  Amount  that  can  be  prontabl^  expended  in  fiscal  year  ending  June  30, 1894    55, 600. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


{Amount  (estimated)  required  for  completion  of  existing  project. .. ....     55, 600. 00 
Amount  that  can  be  profitably  ex 
Submitted  in  compliance  with 
harbor  acts  of  1866  and  1867. 

'Of  which  $10,000  may  be  expended  in  improvement  of  Shaws  Cove,  New  London 
Harbor. 
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Ab9iraoi  of  conUraet  for  improving  Thames  Biver,  Conneotumi,  in  force  dmring  ike  fecal 

year  ending  June  SO,  1892, 


"Saaaib  and  addreM  of  contractor. 


SHQah  Brsbuurd,  STew  York  City . 


Sabject  of  con- 
tract. 


Dredging 


Date  of  con- 
tract. 


Mar.  90, 1891 


Rata  per 
cabic  yard. 


34centa. 


Contract  oompkted 
Oetober^  1891, 101,811 
cubic  yards. 


oo; 


STATISTICS    FOB   CALENDAR  TEAR    1891,  XNCLUDINQ  ALL  POSTS  ABOTB 

NKW  LONDON. 


Veeeele  arriving  and  departing. 
[Draft  fDrom  4  to  16  feet  to  Allyn  Point;  4  to  14  feet  to  Korwloh.] 


Yessels. 


Steamera ... 
SaiWesselB 


Total 


219 


Totalromd 
trfpa. 


1,43D 


Freight  hy  water. 


Tbna. 


CoalreceiTed 447,401 

IionreoelYed 11,802 

Lumber  received 12,000 

MiBcellaiieoiiB : 

Received 92,154 

•     Shipped 46,211 

Total 609,568 

Total  valae  of  above  freight  roughly  estimated  at  $30,478,400. 
The  above  statement  shows  an  increase  over  the  amount  reported  for  the  preTiov 
year  of  140.424  tons. 
No  new  lines  of  transportation  have  been  established  sinoe  Jolj  1,  1891. 


D3. 

mPHOVEMENT  OF  CONNECTICUT  RIVER,   MASSACHUSETTS  AND  COH- 

NECTICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  a 
generally  southerly  coarse  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut-,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Conn.  It  is 
divided  naturally  into  two  parts,  Hartford,  Conn*,  at  the  head  of  nav- 
igation, being  the  point  of  division,  and  appropriations  by  Congress 
have  generally  specified  in  which  part  the  money  appropriated  was  to 
be  expended. 

The  divisions  are  as  follows: 

1,  Above  Hartford,  Connecticut — Embracing  a  length  of  about  66 
miles,  from  Hartford,  Conn.,  to  Miller  Falls,  Mass. 

^.  Below  Hartfora^  Connecticut. — Embracing  a .  length  of  about  GO 
mileBj  from  Hartford  to  Ijoiig  li^^a^di  ^\aA. 
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By  the  river  and  harbor  act  of  1882  an  examination  or  anrvcy  of  the 
Connecticut  River  from  Bellows  Falls,  Vt.^  to  Pittsburg,  N.  H.,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburg  is  180  mUes  above  Bellows  Falls.  A  preliminary  examina- 
tion was  made,  the  report  on  which,  printed  in  tiie  Annual  Beport  of 
the  Chief  of  Engiaeers  for  1884,  Part  I,  page  659,  recommended  no  sur- 
vey and  proposed  no  plan  of  improvement. 

1.  ABOVB  HARTFORD,  0ONNE0TI0T7T. 

Miller  Falls,  Mass.,  is  at  the  head  of  x)ossible  navigation  of  the  Con- 
necticut Biver.  From  this  point  down  to  Holyoke,  Mass.,  a  distance  of 
about  32  miles,  the  river  is  susceptible  of  improvement,  but  it  can  not 
be  used  by  vessels  now,  on  account  of  a  dam  and  falls  at  Holyoke, 
which  entirely  obstruct  navigation.  The  lockage  required  to  lift  boats 
from  the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet. 

From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles, 
there  is  a  fair  channel,  4  to  5  feet  deep  at  low  wator,  which  could  be 
made  8  feet  deep.  Enfield  Falls  or  Bapids  cover  a  streteh  of  river  about 
5  miles  long,  having  a  Ml  of  about  32  feet  at  low  wator.  The  bed  is 
rocky  and  very  uneven,  and  the  slope  is  not  uniform,  but  consists- of  a 
succession  of  long  shallow  reaches  separated  by  rapids. 

fbK>m  the  foot  of  Enfield  FaUs  to  Hartford,  a  distance  of  11  miles,  the 
river  has  a  broad,  sandy,  bed,  with  a  depth  of  2  to  5  feet  at  low  water. 
Under  a  charter  n:om  the  State  of  Connecticut,  granted  in  May,  1824, 
the  Connecticut  Biver  Company  has  constructed  a  canal  with  locks 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide  and  4^ 
feet  deep.  The  canal  is  chiefly  used  for  water  power;  the  company 
collects  toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  port  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
atHaartford: 

Miles. 

Barben  Landing •••••••••••••••• .•••••• 4 

Fannlngton  Biyer • 5 

Strones  Island 61 

Boanoo  Biyer 7i 

FBOJEOTS  FOB  IMPBOYEMENT. 

"So  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
Bx>ecial  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barbers  Landing  in  1873,  and  construction  of  dikes 
or  wing  dams  at  Scantic  Biver,  Strongs  Island,  and  Farmington  Biver 
in  1871,  at  Farmington  Biver  and  Barbers  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were 
submitted  in  1878,  and  modified  in  1880  (see  Annual  Beport  of  the  Chief 
of  Engineers  for  1881,  Part  I,  page  666).  They  proi)08ed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfidd  Falls  down  to  the 
mouth  of  the  Hockanum  Biver,  opposite  and  just  below  Hartford,  as 
the  best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford 
to  and  around  the  falls.  The  canal  levels  were  to  be  10  feet  deep  at 
low  water  and  120  feet  wide  at  the  water  line;  the  locks,  200  feet  long, 
55  feet  wide,  with  8  feet  depth  over  the  miter  sills  at  low  water.  The 
cost  of  the  work  was  estimated  at  $1,332,805.  It  ^a»  coi\%\^<bx^  ii^"^ 
advisable  to  begin  construction  with  a  less  sum  than.  %4£Ki  jiyy^« 
XNa92^ i2 
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OPEBATIONS  DXTEINa  THE    FISCAL  YEAB  ENDING  JUNE  30,  1892. 

Ko  work  was  done.  The  available  money  is  insnfflcient  to  begin  anj 
general  plan  of  improyement  in  this  part  of  the  river. 

PRESENT  CONDITION  OF  DCPBOVEHENT. 

The  wing  dams  are  all  in  fair  condition;  they  are  as  follows:  One  at 
Scantic  Biver,  one  at  Strongs  Island,  one  at  the  mouth  of  Farmington 
Biver,  two  nearly  opposite  the  month  of  Farmington  River,  and  two  on 
the  east  bank,  opposite  Barbers  Landing.  The  available  channel  depth 
from  Hartford  to  Scantic  Biver  is  about  2  feet  at  ordinary  summer 
stage  of  water  I  this  part  of  the  river  is  navigable  for  freighting  only 
when  in  freshet.  N'o  work  has  been  done  above  Scantic  Biver;  the 
depth  from  there  to  the  foot  of  Enfield  Falls  is  greater  thim  from  there 
down  to  Hartford* 

FBOPOSEB  OPERATIONS. 

"So  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
suing year.  Should  any  injury  to  the  wing  dams  occur,  the  money 
available  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Oonnecticut  Biver  above  Hartford 
have  been  made  as  follows: 


AppUoatiom 


Darai  at  Scaotio  Rirer  and  Stronn  IsIandJB'armiiigtcm  RiTer,  and  BarbexB 
Lan^g;  repairs  of  dama;  drnging  aft  Barbara  Landing!  anrvaja. 


Total 


Jii]jll,1870 
Mar.  8,1871 
Jnne  10, 1873 
Har.  8,1878 
June  14, 1880 


|BO.fln 
80,  OM 
26,  OM 
80.001 

u,on 


100,000 


Of  these  amounts  the  following  balance  is  yet  unexpended:  From 
the  appropriation  of  June  14, 1880.  for  ^^  improving  Connecticut  fiiver 
between  Hartford  and  Holyoke,"  $Sfi40J30. 

Mimeif  statemenk 

July  1, 1891,  balance  xmexpended .•••••••••••.    $8,940.30 

July  1, 1S92,  balance  unexpended •••••••     S;9A0.90 


2.  BELOW  HAETFOBD,  OONNBOTIOTJT. 

The  Connecticut  Biver  below  Hartford  is  a  large  stream,  for  the  fltst 
21  miles  flowing  in  a  winding  course  mostly  through  alluvial  meadows, 
which  are  overflowed  at  high  water  and  which  consist  of  a  light  sandy 
soil  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Bound,  at  Saybrook  Pointy  the  course  is  straighter,  the  banks  more 
permanent^  and  generally  harder.  A  gauge  has  been  established  at 
Hartford,  whose  zero  is  the  lowest  stage  that  the  water  is  known  to 
have  reached  from  natural  causes;  closing  the  gatefi  at  tiie  Holyoke 
Dam  in  time  of  dionglit^\ifiA  eakXi&fiiidL^k^^^t^  to  &U  lower. 


APPENDIX  I>— BEPOBT  OP  COLONEL  HOUSTON. 


659 


The  nsnal  low-water  stage  of  the  river  in  the  sammer  is  about  1  foot 
on  this  gange.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3^  feet;  at  Hartford  it  is  about  1 
foot,  though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge 
the  tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartford 
to  Saybrook  averages  .0458  foot  per  nule.  The  bed  of  the  river  through 
the  alluvial  meadows  within  10  miles  of  Hartford  is  constantly  chang- 
ing from  the  undermining  of  the  banks.  It  is  said  that  in  places  it 
has  changed  its  position  a  half  mile.  The  bars  in  this  part  of  the 
river,  after  being  dredged,  form  again  during  freshets  and  ice  jams,  so 
that  some  of  them  require  being  dredged  annually,  others  less  fre- 
quently. This  part  of  the  river  was  worked  upon  by  ox)rporations  and 
by  private  parties  at  various  times  between  1800  and  1870.  Several 
small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built  in 
this  way.  Some  of  these  are  covered  by  new  banks,  the  channel  has 
shifted  to  the  opposite  side  of  others,  and  others  stiU  have  been  dredged 
out  because  they  had  come  to  be  obstructions.  The  depth  sought  by 
these  works  was  6  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the 
river  below  Hartford  where  work  has  been  done  by  the  United  States, 
with  their  distances  by  course  of  channel  below  the  Hartford  wa^on 
bridge: 


Locality. 


HttrtfoidBar 

Clay  Baska  Bar 

Pratt  Forry  or  Kaubuc  Bar 

Press  Bam  Bar 

Glastonbnry  Bar 

Dividend  Bar 

Piatol  Point  Bar 


Hilea. 


Locality. 


Monae  Island  Bar 

Haddam  Island  Bar 

Chester  Bock 

Brockway  Bar 

Calvea  Island  Bar 

Saybrook  Bar  (at  month) 


Milee. 


20| 
80 
88 
41 

60 


PBOJEOTS  FOB  OTPBOVEMENT. 

• 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  "for  improv- 
ing the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  Eiver.^  Under  this  appropriation  a  survey  was  made  by 
Capt.  W.  H.  Swift,  TJ.  S.  Engineer  Corps.  In  his  report  on  this  survey, 
dated  January  31, 1837,  and  printed  in  House  Ex.  Doc.  No.  252,  Twenty- 
fifth  Congress,  Capt.  Swift  submitted  a  project  for  deepening  the  west 
channel  over  Saybrook  Bar,  dredging  a  cut  500  feet  wide  and  12  feet 
deep  at  mean  low  water,  at  an  estimated  cost  of  $54,380.60.  The  esti- 
mated cost  per  cubic  yard  for  dredging  and  dumping  was  25  cents. 
The  available  depth  over  the  bar  before  dredging  was  7  feet  at  mean 
low  water.  Capt.  Swift's  project  was  approved,  and  work  was  begun 
in  May,  1838,  under  contract  with  Eandall,  Haskell  &  Holmes^  at  the 
rate  of  62^  cents  per  cubic  yard,  measured  in  scows.  Dredging  was 
continued  until  the  fall  of  1840,  when  the  appropriation  was  exhausted. 
Twenty-six  thousand  nine  hundred  and  eighty-four  cubic  yards  of  sand 
and  stones  had  been  removed,  making  a  channel  1,500  feet  long,  50  feet 
wide,  and  from  11  to  12  feet  deep.  This  channel  was  nearly  destroyed 
by  storms  and  freshets  in  the  following  winter  and  spring.  March  1, 
1843,  $3,471.57  was  appropriated  to  pay  a  balance  due  to  the  con- 
tractors. 

Ko  farther  work  was  done  upon  the  river  until  1861. 
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By  act  of  Congress  approved  March  2, 1867,  a  survey  of  the  river  was 
ordered,  which  was  made  in  the  following  season,  and  which  embraced 
all  the  principal  bars  and  obstrnctionfi  between  Hartford  and  Long 
Island  Soand.  With  the  report  on  this  survey,  dated  January  11, 186S, 
and  printed  on  page  754,  et  seq.^  of  the  Annual  Eeport  of  the  Chief  oi 
Engineers  for  1868,  was  presented  a  project  for  improving  this  part  of 
the  river.  It  proposed  dredging  at  Hartford,  Clay  Banks,  Pratts  Ferry, 
Glastonbury,  and  Pistol  Point  to  make  channels  8  feet  deep  at  low 
water  and  100  feet  wide;  dredging  at  Saybrook  Bar  to  make  a  chan- 
nel 8^  feet  deep  and  200  feet  wide;  piling  for  shore  protection  at  Hart- 
ford and  Wethersfield,  and  the  removal  of  Chester  Bock,  at  a  total  esti- 
mated cost  of  $70,000.  An  estimate  of  $10,009  for  annual  maintenance 
was  submitted.  All  the  dredging  done  up  to  1880  was,  in  accordance 
with  this  project,  extended  to  make  9  to  9^  feet  depth  instead  of  8  feet, 
and  also  to  include  Press  Bam,  Dividend  and  Mouse  Island  bars. 
The  piling  at  Hartford  was  built  in  1871,  and  the  removal  of  Chester 
Bock  was  begun  in  the  same  year,  but  abandoned  by  the  contractor 
soon  after  beginning. 

January  22,  1873,  a  project  for  building  three  jetties  at  Saybrook 
and  for  dredging  was  approved  by  the  Secretary  of  War.  The  jetties 
were  to  be  of  a  double  row  of  piles,  20  feet  apart,  filled  with  stone  to  a 
height  of  8  feet  above  low  water.  The  dredging  was  to  be  9  feet  deep 
and  400  feet  wide. 

The  estimated  cost  was: 

Dredging tl7,850 

Jetties 318.760 

Total 836^610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross 
sections  rising  to  a  level  of  Mghest  water,  i.  «.,  about  5  feet  above  mean 
low  water,  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
1881.  The  third  has  not  been  built  and  may  not  be  needed;  the  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1880,  Part  I,  page  396  et  seq).  This  project  provided  for  riprap 
wing  dams,  mattress,  shore  protection,  and  rectification  of  the  banks  at 
the  following  places,  viz: 


Hartford  Bar 

Clay  Banka  Bar 

Pratta  Fezzy  or  Kaabao  Bar 


Preaa  Bam  Bar . 
OlastoDbiiTy  Bar 
Dividend  Bar.... 

Total 


with  dredging  to  make  and  maintain  a  x>ermanent  channel.  The  proj- 
ect did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties, 
nor  did  the  estimate  include  any  amount  for  annual  dredging  to  mam- 
tain  channels,  nor  for  dredging  between  the  jetties  at  Saybrook,  nor 
for  any  work  whatever  at  Pistol  Pointy  Mouse  IsLandi  Haddam  Island, 
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and  Oalves  Island  bars,  where  dredging  has  since  been  required.  AU 
of  these  have  consumed  a  large  part  of  the  appropriations  made  since. 

Under  this  project,  extendi  as  aboye,  up  to  the  fall  of  1887,  a  train- 
ing wall  of  riprap  3,689  feet  long  had  been  built  at  Hartford  Bar  (in- 
stead of  the  proposed  wing  dam),  and  a  riprap  wing  dam,  5,300  feet 
long,  had  been  built  at  Olastonbury  Bar,  both  to  the  height  of  3  feet 
above  low  water;  part  of  the  Hartford  training  wall  was  subsequently 
built  to  4  feet  above  low  water;  the  west  jetty  at  Saybrook  had  been 
extended  to  the  16-foot  curve,  the  east  jetty  to  the  12-foot  curve,  and  a 
channel  130  feet  wide  and  12  leet  deep  had  been  dredged  between  them, 
besides  maintaining  the  required  depths  in  this  part  of  the  river,  by 
annual  dredging,  at  a  cost  of  from  $5,000  to  $10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging  an- 
nually required,  and  that  no  effectual  substitute  could  be  recommended 
which  would  not  be  very  expensive;  andin  December,  1887,  anew  proj- 
ect was  adopted,  under  which  future  operations  were  to  be  confined 
to  completing  the  jetties  at  the  mouth  oi  the  river  to  a  height  of  5  feet 
above  high  water,  with  a  top  width  of  6  feet,  widening  the  channel  be- 
tween the  jetties  to  400  feet^  with  a  depth  of  12  feet  at  mean  low  water, 
and  annuaJ  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sound,  at  an  estimated  cost  as  follows: 

For  completing  jetties $60,000 

For  dredging  between  Jetties •••... • 20,000 

Total 80,000 

For  aTerage  annual  maintenanoe  of  channel  from  Hartford  to  Long  Island 

Sonnd 10,000 

The  reasons  for  this  change  of  project  are  ftiUy  given  in  a  letter 
printed  in  the  annual  report  of  the  Chief  of  Engineers  for  1888,  Part 
I,  pages  536-638. 

In  1889  a  modification  of  this  project  was  adopted,  which  provides  for 
raising  the  dike  at  Hartford  to  a  height  of  15  feet  above  low  water,  at 
an  estimated  cost  of  $50jrK)0,  making  the  total  estimate  for  completion 
at  that  time  $130,000.  The  reasons  for  this  modification  are  given  in 
detail  in  letters  io  the  Chief  of  Engineers,  of  October  14  and  October 
24, 1889,  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1890,  Part  I,  pages  614, 615. 

By  the  river  and  harbor  act  of  1890,  $12,500  was  appropriated  for  this 
river,  which,  according  to  the  project,  was  applied  to  annual  mainte- 
nance  of  channels,  and  up  to  July  1, 1891,  37,763  cubic  yards  of  sand 
had  been  removed  from  tiie  channels  near  and  below  Hartford,  under  a 
contract  not  then  completed. 

OPERATIONS  DUBma  THE  FISCAL  TEAB  EimiNa  JU17E  30,  1892. 

At  the  beginning  of  the  year  a  contract  with  the  Hartford  Dredging 
Company,  of  Hartibrd,  Conn.,  was  in  force  to  furnish  dredging  plant 
and  to  ox)erate  it  at  the  rate  of  $8.20  per  actual  working  hour  of  dredge. 
The  contract  was  completed  September  3, 1891. 

During  the  fiscal  year  the  dredge  worked  827|  hours^  and  68,058 
cubic  yards  of  material,  mostly  sand,  were  removed,  making  a  total  of 
95,821  cubic  yards  removed  under  this  contract  from  May  19, 1891,  to 
September  3, 1891.    The  total  number  of  hours  worked  was  l^SSO*    ¥«c\» 
of  the  time  two  dredges  were  employed* 
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Daring  the  fiscal  year  navigable  channels  of  9  feet  depth  at  low  water 
were  made  as  follows: 


CvUoywfa 


DiTidend  Bar 

Hartford  Bar 

Clay  Banks  Bar 

Press  Bam  Bar 

Olastonbory  Bar... 

Dividend  Bar 

Pistol  Point  Bar.... 
Monse  Island  Bar  .. 
Haddam  Island  Bar. 


July  1  to  July  4... 
July  6  to  JvJQr  24. . 

Jnly  25  toSO 

July  29 

Jnly  39  to  Aug.  10. 

Anii^.lOtolB 

Aug.  24  to  28 

Aug.  29  to  81 

SepLlto4 


4,014 

25,158 

4,87b 

273 

12.439 

S,91T 

2,360 

1,619 

2,508 


Total 


59,058 


The  varying  stages  of  water  in  the  river  made  it  necessary  to  move 
from  one  bar  before  the  channel  there  was  completed^  to  begin  work 
npon  another  where  the  need  was  more  urgent. 

Following  are  the  results  of  work  done  under  this  contract,  making 
channels  of  navigable  width  (generally  60  feet),  and  of  9  feet  depth  at 
low  water: 


Hartford  Bar 

Clay  Banks  Bar 

Press  Bam  Bar 

Glastonbury  Bar 

Dividend  Bar 

Pistol  Point  Bar  .... 
Monse  Island  Bar. . . 
Haddam  Island  Bar. 


Total 


Dniinff     I    Dnrins 
year  «n&ig  year  ending 


June  90, 
189L 


0,535 
4,152 
9,807 
12,290 
1,979 


June  20, 
1892. 


Ou.yd§. 

»,148 

4,876 

273 

12,439 

7,931 

8,850 

1,589 

2,502 


Total  undv 


Oi. 


9.088 
10.089 
24,731 
9,810 
8,358 
1,S» 
2,50 


»»ffl 


The  average  cost  x>er  cubic  yard  of  this  dredging,  not  including  inspeo- 
tion  or  contingent  expenses,  was  11.55  cents. 

After  the  available  funds  were  exhausted,  it  is  understood  that 
dredging  was  continued  by  private  parties. 

PRESENT  OONBITION  OF  EBCFBOVEMENT. 

Nothing  has  been  done  towards  annual  midntenance  of  chamiete 
since  the  spring  freshets;  the  bars  on  the  upper  part  of  the  river  have 
available  low- water  depths  of  5  to  8  feet,  except  where  they  have  been 
dredged  by  private  parties. 

The  channel  between  the  Saybrook  Jetties,  dredged  12  feet  deep  and 
130  feet  wide,  retains  nearly  that  depth  and  width. 

The  Harttord  Dike  is  in  fair  condition ;  the  Olastonbury  Dike,  bnilt 
on  a  convex  bank,  is  now  nearly  covered  by  the  advance  of  the  Imnk. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  built 
up  to  the  dimensions  provided  for  in  the  project)  to  make  them  penDa- 
nent. 

The  length  of  dikes  and  jetties  is  as  follows: 

Hartford  Dike 

GlafitoDbnry  Dike ••...•.....•...  BjJOO 

Saybrook : 

West  Jetty J,«W 

£aat  Jetty -^** — •^.  2,Sd 
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PBOPOSED  OPEBATIONS. 

Fatnre  appropriations  will  be  applied  to  maintenance  of  the  9-foot 
channel  in  tiiie  river,  completing  the  dike  at  Hartford,  raising  the  jet- 
ties at  Saybrook,  and  dredging  between  them. 

Appropriations  for  improving  the  Oonnecticat  Biver  below  Hartford 
have  been  as  follows: 


▲ppUoation. 


Dredging  ftt  Sftylirook  Bar 

]>redgixig  at  Saybrook  Bar  (the  nnozpended  balanoe  of  1886  was  reappro- 

Batonoe  ave  oontraotar  under  preyioos  appropriation 

Survei 


Dred^g  at  Pratt  Ferry,  Pistol  Point  Mouae  Island ;  piling  at  Hartford . . . 
Dredgingat  Hartford,  Clay  Banlu,  Pier  I,  Pier  J,  Pratt  Ferry,  Glastonbury, 

Pistol  Point,  and  Chester  Bock 

Dredging  at  Pratt  Ferry,  Pistol  Point,  and  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbn^,  SaybrooK  Jetty..... 

Dredging  at  Hartford,  Pratt  Ferry,  Saybrook,  Sftybrook  Jetties 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  Jettlea 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  Jetties,  Salmon 

Birer  dredging 

CompensaUon  for  previous  dredging 

Saybrook  Jettiee,  surrer  from  ImkraTord  to  Bocky  Hill 

Dredging  at  Hartford,  Aees  Bam,  Glastonbury. 

Dredging  at  Hartford,  Glastonbury,  Saybrook  Jettiee , 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Glastonbury  Wing  Dam, 
yoro 


Saybrook  Jetties. 
Dredging  at  Hartford,  Clay  Banks,  Pratt  Ferry,  Press  Bam,  Glastonbury, 

DiTidend,  Pistol  Point,  and  Salmon  Blrer,  Hartford  Dike 

Dredging  at  Hartford,  Clay  Banks,  Pratt  Ferry.  Press  Bam.  Glastonbury, 

Dtndend,  Pistol  Point,  Mouse  Island,  and  between  Saybrook  Jetties  i 

extending  west  Jetty  at  Saybrook , 

Dredging  at  Hartfbrd,  Clay  Banks,  Kanboo,  Press  Barn,  Glastonbury, 

Diiadend,  Pistol  Point,  and  Haddam  Island;  repairs  of  Httrtford  Dike, 

and  Saybrook  JetMes 


Oompenution  for  preyious  dredging , 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury, 
Diridend,  Brookways 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury, 
Bdi^aSi''  •  *  ^'       '  " 


DiTidend, 
Idtal 


Pointk  Mouse  Island,  Haddam  Island. 


July    4,1836 

Mar.  8,1830 
Mar.  1,1843 
Mar.  2,1867 
July  11,1870 

Mar.  3,1871 
June  10, 1872 
Mar.  8,1873 
June  23. 1874 
Mar.    3,1875 

Aug.  14, 1876 
1878 
June  18, 1878 
Mar.  8,1870 
June  14, 1880 

Mar.  8,1881 

Aug.  1,1882 


July   0,1884 


Aug.  5,1886 
8,1886 


Aug.  12, 1888 
Sept  10, 1800 


$20,000.00 


8,471,67 

3,006.22 

20,000.00 

36,000.00 
40,000.00 
20,000.00 
20,000.00 
20,000.00 

20,000.00 
4,203.00 
30,000.00 
10,000.00 
10,000.00 

80,000.00 

45,000.00 

85,000100 

26,250.00 
4,746.43 

10,000.00 

12,600.00 


420,166.22 


The  Connecticnt  Riyeris  in  the  ooUection  dlBtrict  of  Hartford.  By  ooorse  of  liyer 
the  dlBtance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  84  miles,  and  from 
Hartford  to  Lons  Island  Sound  about  50  miles. 

There  is  a  liglu-house  on  Saybrook  Point,  on  the  west  shore  of  the  riyer,  at  its 
month,  and  another  at  the  end  of  the  west  Jetty,  besides  which  there  are  three 
small  beacon  lights  in  the  lower  part  of  the  riyer,  which  are  maintained  by  the 
United  States. 

Fort  TmmbnU,  New  London  Harbor,  Connecticut^  about  16  miles  east  from  Saybrook 
Pointy  is  the  nearest  work  of  defense. 

Monejf  statemmt, 

July  1, 1891,  balance  unexpended ••••...••• $11, 274. 67 

June  30, 186K2,  amount  esqiended  during  fiscal  year 10, 888. 61 

July  1, 1892, balance  unexpended 386.06 

Amount  appropriated  by  act  approyed  July  13, 1892 20,  OOa  00 

Amount  ayailaUe  for  fiscal  year  ending  June  30, 1893 20,386.06 

(Amount  (estimated)  reouired  for  completion  of  existing  project 110, 000. 00 
Amount  thatcan  be  nrontably  expended  in  fiscal  year  ending  June  30, 1894    90, 000. 00 
Submitted  in  compliance  with  requicements  of  seotkma  2  of  nver  and 
harbotr  aote  of  1866  and  1867. 
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AMrad  of  oatUraet  for  improving  ConneaUoiU  Biver,  im  force  dutrimg  the  Jieeal  year 

iing  Jume  90t  189B. 


Htme  and  iddzesa  of  oontrMtor. 


TliA  Hartford  Dredging  Oom- 
•  pany,  Hartford,  Goon* 


Datoofoon- 


Har.a5,1891 


Snldeot 


SQbrc  of  dradgSng 
plant. 


Piioopor 
honz. 


18.90 


Contract  oompleted 
Sent.  3,  1891-W,8S1 
oanloyazda  reoMrrad. 


OOMMXBGIAI.  STATISTICS  FOB  THS  OAUENDAB  TBAB  1881,  B1EL0W  HABTFOBD. 

ReceipU  and  MpmenU  hg  woler. 


Af^fll^Mt, 


Goal 

Stone  (mainly  firom  Portland) 
Hiaoellaneona 

Total 


830,000 
400,000 
375,000 


$1,330,000 

1,800,000 

45,000,000 


1,005.000 


48,130.000 


Fetielf  emplojfed  im  (Mf  IroEftaL 
[Dnft7tol3ftel.] 


Teaaels. 


Owned  In  dlstilett 

Steamers 

SallTeaaela 

Barges 

Hot  owned  in  district: 
Yessela  of  all  kinds 

Zdtal 


The  deoiease  in  fireight  tonnage  as  compared  with  that  of  1890  is  attributed  to  tba 
temporary  enbatitution  of  a  semi  weekly  for  a  daily  seryice,  made  necessary  by  the 
bnxning  of  steamer  City  of  Biohmond  and  to  dullness  in  the  stone  trade. 

Ko  new  linea  of  tranq^ortatioii  haye  been  established  since  July  1,  ISOL 


D  4. 

IMPBOYEMENT  OF  HABBOB   OF   BEFUGE  AT  DUOE  ISLAND  HASBOB, 

CONNECTICUT. 

Duck  Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Bound,  between  headlands  known  as  Mennnketesnck  andKelseys  Points, 
respectively  on  the  east  and  west  sides  of  the  harbor.  It  is  about  7 
miles  west  of  the  mouth  of  the  Connecticut  Biver,  and  midway  betwe^ 
the  harbors  of  New  Haven  and  New  London.  In  this  distance  of  ^ 
miles  there  is  no  secure  harbor  of  sufficient  size  and  depth  to  shelter 
any  considerable  part  of  the  general  commerce  oS  the  Sound.  Duck 
Island  Harbor  has  a  large  anchorage  area  with  depths  of  16  feet  (ff 
more  at  low  tide,  and  with  good  holding  bottom.  It  is  sheltered  firom 
the  north  by  the  mauxland,  partly  sheltered  firom  the  east  by  Mennnke- 
tosuck  Point,  and  elightly  e^^^ltosced firom  the  south  by  Duck  Island,  an 
island  about  900  foet^  long  ^iiOT^S^i^sidL  ^^^oXIii^^Xs^  ^^  i^^t  widOi  situated 
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in  the  month  of  the  harbor  rather  more  than  half  a  mile  west-sonth- 
west  from  Menxinketesuck  Point. 

PBOJEOT  FOB  nCPBOYIiMENT, 

Under  act  of  Congress  of  Angast2, 1882,  a  preliminary  examination 
of  this  harbor  was  made  by  OoL  J.  W.  Barlow,  Corps  of  Engineers,  the 
report  npon  which  wasprinted  in  the  AnnnalKeport  of  the  Chief  of  Engi- 
neers for  1884,  Part  I,  page  684,  and  in  Senate  Ex.  Doc.  No.  50,  For^- 
eighth  Congress,  first  session.  This  report  outlined  two  plans  for 
improving  the  security  of  the  harbor,  and  suggested  that  the  adoption  of 
a  project  be  deferred  for  further  consideration. 

The  act  of  Congress  approved  August  5, 1886,  provided  for  a  "  resur- 
vey  of  Duck  Island  Harbor  on  Long  Island  Sound,  including  plans, 
specifications,  and  estimates  of  cost  for  making  the  same  a  harbor  of 
refiige."  A  preliminary  examination,  together  with  the  recent  coast 
survey  charts,  afforded  aU  the  information  necessary,  without  a  detailed 
survey.  In  my  report  on  this  examination,  dated  JNovember  12, 1886, 
and  printed  (with  map)  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1887,  Part  L  page  641,  the  required  plans,  etc.,  were  present^ 
They  contemplated  tne  construction  of  three  riprap  breakwaters,  one 
ext<niding  westerly  from  Duck  Island,  one  northeasterly  from  the 
island  toward  Menunketesuck  Point,  and  the  third  southwesterly  from 
Menunketesuck  Point.  These  would  shelter  an  area  of  about  115 
acres,  with  16  feet  depth  or  more  at  low  tide  in  case  of  southeast  storms, 
with  a  larger  area  for  storms  from  any  other  quarter.  The  harbor  would 
have  a  broad  western  entrance  with  17  feet  depth  and  an  eastern  en- 
trance between  the  breakwaters  over  25  feet  deep  and  about  750  feet 
wide.  The  breakwaters  proposed  were  to  be  of  riprap,  10  feet  wide  at 
top,  which  was  to  be  10  feet  above  low-water  level  (about  6  feet  above 
high  water),  with  inside  slopes  of  1  upon  1,  and  outside  slopes  of  2  upon  3. 

The  estimated  cost  of  riprap  stone  was  as  follows: 

Breakwater  westerly  from  Dnok  Island,  8|000  feet  lone tons . .    181, 000 

Breakwater  northeasterly  frt>m  Dnck  Isl  and,  1,750  feet  long do . . .      79, 000 

Breakwater  sonthwesterly  from  Mennnketesnok  Pointy  I^ISO  feet  long. .  do. . .      41, 000 

Total,  301,000  tons  of  stone,  at  $1.40  per  ton $421,400 

Contmgenoies,  10  per  oent  •••• • •• • 42,140 

403,640 

The  beginning  of  work  under  this  project  was  approved  by  th^  Sec- 
retary of  War  September  27, 1890,  after  the  first  appropriation  for  this 
harbor  had  been  made,  and  up  to  July  1, 1891,  under  a  contract  not 
then  completed,  6,126  tons  of  brownstone  had  been  delivered  and  placed, 
building  270  feet  of  the  breakwater,  but  with  cross-sections  of  dimen- 
sions somewhat  less  than  provided  lor  in  the  original  project. 

OPERATIONS  DXTBINa  THE  FISOAL  YEAB  Ein)INa  JT7NE  30,  1892. 

At  the  beginning  of  the  year  a  contract  was  in  progress  with  Eugene 
S.  Belden,  of  Bocky  Hill,  Conn.,  to  deliver  riprap  sandstone  and  build 
a  breakwater  at  the  rate  of  94  cents  per  gross  ton  of  stone  delivered 
and  placed. 

During  the  fiscal  year  there  was  delivered  and  placed,  under  this 
contract,  18,336  tons  of  riprap,  building  676  feet  of  breakwater. 

Work  was  begun  May  14, 1891,  and  the  contract  cOTopV^^ftA^O^^^^t 
3, 1891.    The  total  amount  of  stone  delivered  undfis  \^^  c/(n^^w(:X>^^& 
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23,462  tons,  and  the  total  length  of  breakwater  bnilt  was  946  linear  feet, 
extending  westerly  from  the  west  side  of  Dnck  Island  and  terminating 
in  a  depth  of  15  feet  at  mean  low  water.  The  waU  was  built  to  a  height 
of  7^  feet  ov ^  mean  low  water,  witli  top  width  of  5  feet  and  side  slopes 
of  1  upon  1. 

PBESENT  CONDITION  OF  IMPB07EMBNT. 

The  work  done  nnder  the  contract  completed  last  year  is  the  only 
public  work  of  improvement  yet  done  in  this  harbor;  its  condition  is 
as  described  abova 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  extending  breakwater  al- 
ready begun,  to  raising  and  widening  it,  and  to  bmlding  the  other 
breakwaters,  as  provided  in  the  approved  project. 

The  only  appropriation  made  for  improving  Duck  Island  Harbor. 
Connecticut,  is  the  one  of  $25,000  made  by  act  of  Congress  approved 
September  19, 1890. 

Dnok  Island  Harbor  is  in  the  colleotion  district  of  Hartford. 

The  nearest  light-house  is  at  Saybrook  Point,  at  the  mouth  of  the  Connectica^ 
about  8  miles  eastward.  There  is  a  light  vessel  on  Long  Sand  Shoal,  about  5  miles 
to  the  southeast. 

Fort  Trumbull,  New  London  Harbor,  21  miles  east,  is  the  nearest  work  of  defonsa. 

Money  statement. 

July  \y  1891,  balance  unexpended 124,180.98 

June  80, 1892,  amount  expended  during  fiscal  year , 22,866.88 

July  1,  1892,  balance  unexpended 1,315.10 

Amount  appropriated  by  act  approved  July  13,1892 85,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 36, 315.10 

'Amount  (estimated)  required  for  completion  of  existing  project 403,540.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 


Ahtiraci  of  eonfraei  for  imprwoing  Duck  liland  Harbor,  ConneeUeui,  in  force  dmri»§  d* 

ficcal  year  ending  June  SO,  1S9S. 


Kame  and  address  of  oontraotor. 


SneeBe  8.  Belden,  Booky  Hill, 
Coim. 


Darteofoon- 
tnot. 


Apr.  21,1891 


SalilJect 


Bnfldlng    break- 
water. 


Price 

per  ton 

<u  atone. 


0§nt$. 

04 


Ooiiiraot      owbtW* 


eonipH 

October  S,  IBU;  A* 
462  toDiof  stoaflW> 

Uveced. 


COMMERCIAL  8TATIS11C8  FOR  THB  GALEHDAB  TXAB  1891. 


Ko  statement  of  the  number  of  vessels  passing  thia  harbor  of  zefbge  has  been 
received. 

It  may  be  approximately  estimated  as  two-thirds  of  the  number  passing  New 
Haven  Breakwater,  for  which  the  record  is  137,882.  The  yalne  of  tnia  oomiBflroi 
can  not  be  ascertained* 
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IMPEOVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Long  Island  Sonnd,  abont  10 
miles  west  of  the  mouth  of  the  Connecticut  Eiver.  It  consists  of  an 
ox>en.  shallow  bay,  and  of  the  mouth  of  the  Hammonasset  Eiver,  a 
small  stream  which  flows  easterly  in  front  of  the  town  wharves,  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth  the 
river  is  separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh. 
About  1840  a  breach  was  made  through  this  strip  half  a  mile  above  the 
moutJi  of  the  river,  which  diverted  a  considerable  part  of  the  tidal  flow, 
and  since  then  two  shoals  have  formed,  one  just  inside  the  river's 
mouth  with  4.5  feet  depth  of  water,  and  one  out  in  the  bay  shortly 
before  reaching  the  deep  water  of  the  Sound,  with  a  depth  of  4  feet. 
It  is  said  that  formerly  there  were  depths  of  from  8  to  12  feet  on  both 
these  bars,  and  that  shoaling  occurred  soon  after  the  breach  was  made. 

PROJECT  FOB  IMPROVEMENT. 

By  act,  approved  March  3, 1881,  Congress  authorized  a  survey  of  the 
harbor,  which  was  made  the  same  year.  In  his  report  on  the  survey, 
dated  January  17, 1882,  and  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1882,  Part  I,  page  630,  Col.  Barlow,  Corps  of 
Engineers,  submitted  a  project  for  restoring  the  original  condition  of 
the  channel  by  closing  the  breach  and  by  subsequently  (should  the 
increased  tidal  current  not  produce  the  deepening  desired)  dredging 
through  the  shoals  to  make  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000  and 
the  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 

OPERATIONS  DURINO  THE  FISCAL  YEAR  ENPINO  JUNE  30,  1802. 

Kothing  was  done.  The  dredging  contemplated  during  the  spring 
of  1892  was  deferred  at  suggestion  of  parties  interested  in  the  improve- 
ment, on  the  ground  that  at  that  season  of  the  year  it  would  work  con- 
siderable injury  to  the  oyster  crop,  which  is  one  of  the  principal  in- 
dustries of  the  place. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike  across  the  breach  in  the  beach  was  built  in  1883,  and  re- 
paired and  strengthened  in  1891.  It  contains  2,310  tons  of  granite,  and 
is  in  good  condition. 

No  material  change  in  the  channel  has  occurred  since  the  improve- 
ment began. 

PROPOSED  OPERATIONS. 

With  the  available  ftinds  it  is  proposed  to  dredge  to  make  the  chan- 
nel 6  feet  deep  at  mean  low  water,  and  as  wide  as  may  be,  the  work  to 
be  done  at  such  season  of  the  year  as  will  least  injure  the  oyster  int^- 
ests  of  the  place.  Future  appropriations  will  be  applied  to  completing 
the  duttinel  as  provided  for  in  the  projects 
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Appropriations  for  improYing  Glintou  Harbor,  Gounecticat,  have  been 
made  as  follows : 


Application. 


Constmction  of  dike 

Bepain  of  dike  and  dredging. 


Total 


AxLg.  2,1882 
Sept.  19, 1890 


Amoonl 


$3,000 
3,500 


8,800 


Clinton  Harbor  Ib  in  the  collection  district  of  Hartford.  The  nearest  light-honM 
la  on  Palkner  Island,  8  miles  southwest.  Fort  Hale,  New  Haven  Harbor,  22  miles 
west,  is  the  nearest  work  of  defense. 

Money  statement, 

Jnly  L 1891, balance  unexpended $3,365.22 

JnneSO,  1892,  amount  expended  during  fiscal  year 1,782.47 

July  1, 1892, balance  unexpended 1,582.75 

Amount  appropriated  by  act  approved  July  13, 1892 2,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 582.75 

(Amount  ^estimated)  required  for  completion  of  existing  project 1, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMEBGIAL  STATUUCS  FOR  THB  CALK2n>AB  YEAR  1891. 

Airiyals  and  departures  of  vessels 90  to  100 

Shipments:  wood,  lumber,  hay, etc tons..        2^800 

Receipts : 

Coal do...        1,250 

Lumber,  100,000  feet,  equals  about do...  150 

Oysters, 8,000  bushels,  equals  about do...  520 

Draft  of  vessels  using  the  harbor feet.,      i^-o? 

Tonnage  of  vessels  using  the  harbor tons. .  30  to  150 

No  statistics  were  received  for  the  year  1890.  The  figures  for  1891  are  estunatea, 
and  are  the  same  as  those  submitted  for  1889.  showing  no  change  in  the  amount  of 
commexce.    No  new  lines  of  transportation  nave  been  established  ainoe  July  1, 1H8L 


D  6. 

DiPBOVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

'Sew  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  extending  abont  4  miles  inland  and  from  1  to  2  miles  wide. 
The  Mill  and  Quinnipiac  rivers  empty  into  the  head  of  the  harbor;  they 
are  streams  of  no  commercial  importance  except  for  tidal  navigation 
at  or  near  their  months. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  flats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1867,  the  available  low- water  depth  from  the  city  wharves  to 
Granes  Bar,  about  one- third  way  down  the  harbor,  was  9  feet;  thence 
to  Fort  Hale,  which  is  about  halfway  down,  it  was  16  feet  or  over.  A 
short  distance  below  "Fott '^^^  ^%j&  ^  \^^t  qC  very  soft  mud,  extending 
across  the  harbori  witii  1&  l<bb\>  v^^AaXA^  ^i6\X^^is^s^»si\ss«  ^«tei; 
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The  entrance  to  the  harbor  was  partly  obstructed  by  several  sunken 
rocks. 

PROJECTS  FOR  mPROYEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  en- 
trance have  been  prox>osed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  com- 
pletion of  the  proposed  system  of  breakwaters  will  obviate  the  neces- 
sity of  lurther  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  most 
part,  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  under 
subsequent  appropriations  and  not  based  upon  examinations  or  surveys 
ordered  by  Congress, 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Doc.  Ko. 
96,  Forty-first  Congress,  third  session,  and  also  on  page  771  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1871,  Gen.  Wari'en, 
XT.  S.  Engineers,  states  that  ^Hhe  business  of  New  Haven  requires  that 
there  should  be  a  channel  dredged  200  feet  wide  and  to  a  depth  of  14 
feet  at  mean  low  water  up  to  the  wharves,"  and  that  this  is  "in 
many  respects  more  important  to  Kew  Haven  than  the  removal  of  the 
rocks  at  the  entrance  of  the  harbor."  It  was  estimated  to  cost 
$64,815. 

March  3^  1871,  $40,000  was  appropriated  for  this  harbor,  and  it  was 
expended  in  the  same  year  in  making  a  channel  13  feet  deep,  200  feet 
wide  up  to  Long  Wharf,  350  feet  wide  at  the  bend  at  Long  Wharf,  and 
100  feet  wide  from  there  to  the  steamboat  wharf. 

Li  a  letter  of  December  23. 1871,  printed  in  House  Ex.  Doc.  Ko.  137, 
Forty-second  Congress,  flrsr  session,  Gen.  Warren  submitted  an  es- 
timate of  $26,250  tor  dredging  16  feet  deep  and  200  feet  wide  across 
Fort  Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence 
of  such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the  re- 
moval of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddington  Bock;  the  latter,  with  part  of 
an  appropriation  of  $25,000,  made  March  3,  1873,  was  expended  in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide,  as  proposed.  It 
soon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  feet  in  the  same  year. 

Li  the  annual  report  for  1873  Oen.  Warren  says: 

It  is  thought  that  no  impTovement  heie,  beyond  what  can  be  aocompUshed  with 
the  fdndB  now  ayailable,  is  oaUed  for  on  tilie  purt  of  the  United  States,  and  no  farther 
appropriation  is  asked  for. 

1^0  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  annual  report  of  that  year. 

January  21, 1875,  the  House  of  Bepresentatives,  by  resolution,  asked 
^'  for  a  report  from  surveys  already  made  in  regard  to  the  expediency 
of  widening  and  deepening  the  main  channel  of  "Sew  Haven  Harbor, 
Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency 
and  estimate  of  cost  of  a  breakwater."  In  a  report  dated  January  27, 
1875,  GoL  Barlow,  U.  S.  Engineers,  then  in  charge,  submitted  the  fol- 
lowing estimates  in  reply  to  that  part  of  the  resolution  relating  to  the 
channel  (see  Annual  Beport  of  the  Chief  of  Engineers  for  1875,  Part  II, 
page  250). 

For  channel  400  feet  wide  and  20  feet  deep ^\^^^.^ 

For  channel  400  feet  wide  and  18  feet  deep ^^,^ftS^ 

For  channel  300  feet  wide  and  ^  feet  deep ^*2a,^f2Ja 

Tot  cbMDnel  SOO  feet  wide  »Dd  18  feet  deep ^tf»,^ft 
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Also,  February  8, 1875,  in  reply  to  request  fix)m  the  Chief  of  Engi- 
neers, he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13- 
fbot  channel  above  Long  Wharf,  akeady  110  feet  wide. 

In  submitting  these  reports  the  Chief  of  Engineers  recommended 
the  latter  work  '^as  being  of  immediate  importance,  and  whatever  ac- 
tion may  be  taken  upon  the  project  of  making  a  20-foot  channel  this  at 
least  should  be  done.''  In  a  sdbsequent  report  on  the  same  matter, 
February  9,  1876,  Col.  Barlow  presented  an  estimate  of  $35,000  for 
widening  the  channel  above  Long  Wharf  to  400  feet;  this  was  trans- 
mitted to  the  House  of  Eepresentatives,  by  the  Secretary  of  War,  Feb- 
ruary 13, 1875,  with  favorable  indorsement  of  the  Chief  of  Engineers. 
The  latter  plan  was  carried  out  under  the  appropriation  of  $10,000, 
made  March  3, 1875,  with  a  balance  of  about  $6,000  from  previous  ap- 
propriations, and  the  13-foot  channel  was  made  415  feet  wide  abovo 
Long  Wharf,  the  price  of  work  being*  much  lower  than  had  been  esti- 
mated. 

Nothing  was  appropriated  for  this  harbor  in  1876  and  1877. 

In  the  annual  report  for  1877  Col.  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  25, 1875,  and  recommends  that  the 
channel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its 
then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording  ^<  suffi- 
cient space  for  convenient  navigation."  The  estimated  cost  was 
$40,000. 

In  1878,  under  the  appropriation  of  $25,000  made  June  14. 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  witn  width  of 
300  feet. 

In  a  letter  of  February  4, 1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879,  Part  I,  page  336),  Col.  Barlow  reoom 
mends  deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  deptiii  from  the 
steamboat  wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost  $65,000 ;  that  below,  $35,000.  *  The  pro- 
posed depth  and  slightly  greater  width  above  Fort  Hale  was  obtained 
by  October,  1881,  under  three  successive  appropriations  of  $15,000 
each,  made  in  1879, 1880,  and  1881.  fTothing  had  been  done  on  Fort 
Hale  Bar. 

In  the  annual  report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  annual  report  for  1880  (Part  I,  page  445),  Col.  Barlow  renews 
his  reconmiendation  for  dredging  a  channel  through  Fort  Hale  Bar  500 
feet  wide  and  16  feet  deep. 

In  the  annual  report  for  1881  (Part  I,  page  592),  after  current  obser- 
vations and  borings  had  been  made,  a  dike  from  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as  constmctioa 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  $60,000. 

Under  appropriation  of  $30,000  made  August  2, 1882,  a  plan  for  this 
dike  was  submitted  and  referred  to  the  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2, 1882. 

The  project,  as  approved,  consisted  of  ia  dike  connected  with  8andy 
Point  by  a  shore  aim  about  2^160  feet  long  a|pd  extending  southwaid 
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as  a  channel  arm  about  3,200  feet,  the  channel  arm  and  part  of  the 
shore  arm  to  be  built  of  creosoted  piling  in  double  rows,  filled  in  with 
stone.  In  1883  the  location  of  the  shore  arm  was  modified  upon  the 
request  of  oyster-growers  in  the  vicinity,  and  in  1886  the  method  of  con- 
straction  was  changed  to  use  riprap  instead  of  creosoted  piling,  the 
latter  being  found  more  expensive  both  to  construct  and  to  keep  in 
repair. 

The  appropriations  of  1882,  1886,  and  neafly  all  of  1888,  were 
exi)ended  upon  the  dike,  building  the  shore  arm,  and  more  than  half  of 
the  channel  arm.  The  appropriation  of  1884  was  expended  in  dredg- 
ing under  a  special  project  for  widening  the  channel  above  Long 
THiarf,  with  depths  of  8  and  12  feet,  and  for  removing  part  of  the  old 
piers  and  abutments  at  Tomlinsons  Bridge,  which  bridge  was  at  that 
time  being  rebuilt. 

The  present  project  for  making  a  16-foot  channel  across  the  Fort  Hale 
Bar  includes  the  completion  of  the  dike  and  dredging  a  channel  400 
feet  wide  and  16  feet  deep  through  the  bar.  Bevised  estimates  for 
completion,' made  in  1887  (see  Annual  Beport  of  the  Chief  of  Engineers 
for  1887,  Part  I,  pages  699  and  600),  placed  the  cost  of  completion  at 
that  time  at  $46,000  for  the  dike  and  $47,000  for  the  channel ;  total, 
$93,000.  This  is  to  be  reduced  by  $30,000,  since  appropriated,  making 
the  present  estimate  for  completion  $63,000. 

Up  to  July  1, 1891,  the  shore  arm  and  2,089  linear  feet  of  the  chan- 
nel arm  of  the  dike  had  been  built.  Ko  dredging  had  been  done  on  Fort 
Hale  Bar  since  1873,  and  the  available  depth  there  was  about  13  feet 
at  mean  low  water;  above  Fort  Hale  the  channel  had  been  made  16  feet 
deep  at  mean  low  water  and  from  400  to  700  feet  wide. 

OPEBATIONS  DUBIKa  THE  FISCAL  YEAB  ENDING  JUNE  30,  1892. 

Nothing  was  done. 

PBESENT  CONDITION  OF  IMPBOVEHENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  the  bar  there  is  a  16-foot  channel  up  to  Tomlinsons 
Bridge,  at  the  head  of  the  harbor,  with  from  400  to  700  feet  width. 

Of  the  Sandy  Point  Dike,  the  shore  arm,  2,140  feet  long  and  2,089 
feet  of  the  channel  arm  (including  an  ice  breaker  20  feet  long)^  have 
been  built;  1,294  feet  of  the  inner  end  of  the  shore  arm  are  of  riprap; 
the  outer  part  of  the  shore  arm,  846  feet  long  and  254  feet  of  the  north 
end  of  the  channel  arm,  are  built  of  two  rows  of  creosoted  piling,  8  feet 
apart  from  out  to  out,  and  filed  in  with  stone;  1,815  feet  of  the  channel 
arm  south  of  the  pile  work  are  built  of  riprap,  of  which  the  north  273 
feet  are  on  a  log  foundation;  the  ice  breaker  at  the  north  end  of  the 
channel  arm  is  also  of  hea\^  riprap  on  log  foundation.  Parts  of  the 
dike  have  settled  from  1  to  2  feet. 

PBOPOSED  OPEBATIONS. 

Future  appropriations  will  be  applied  to  extending  the  dike  or  to 
dredging  the  channel,  or  to  both.  The  estimated  cost  of  completing 
these  works  is  $63,000,  to  which  should  be  added  an  estimate  of  $5,000 
annually  required  for  maintenance  of  channels  and  repair  of  dika 
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Appropriations  for  fhe  improvement  of  Kew  Haven  Harbor  have 
been  made  as  follows: 


AppUestlon. 


Bemoral  of  Middle  Rook,  not  expended  nntQ  1887 

Bemoval  of  rockB    

Dredging  (13  feet)  above  Fort  Hile 

Dredgiu;;  (16  feet)  Fort  Hale  Bar  and  removal  of  rooks. 

Dredging  (16  feet)  Fort  Hale  Bar 

Dredging  (13  feet)  above  Long  Wharf 

Dredging  (16  foet),  Long  Wharf  to  Fort  Hale 

Dredging  (16  feet)  above  Long  Wharf 


Do 


Dredging  (Id  feet),  Long  Wharf  to  Fort  Hale. . . 

Bandy  Point  Dike 

Dredging  (18, 12,  and  8  feet)  abOTO  Long  Wharf. 

Sandy  Point  Dike 

Do 

Dredging 


Total 


Ang. 

Jnly 

Mar. 

Jnne 

Mar. 

Mar. 

June 

Miir. 

Jnne 

Mar. 

Aug. 

July 

Aug. 

Aug. 

Sept. 


30.1852 

11«1870 
3,1(J71 

10,1872 
3,1873 
3,1875 

18, 1878 
3, 1.-79 

14,1880 
3,18J»1 
2,1882 
5,1884 
5,1886 

11.1888 

19,1890 


fB.000 
15,000 
40,000 
35,000 
2&.O0O 
10.000 
25,000 
15,000 

i5.oua 

15.000 
30.000 
10.(100 

ao.ooo 

15,000 
15,000 


291,000 


New  Haven,  the  port  of  entry  for  the  coUection  district  of  New  Haven,  is  situated 
at  the  head  or  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound. 
There  is  a  light-house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor. 
Fort  HalO;  2  miles  below  the  city,  commands  the  channeL 

Money  statement 

July  L 1891,  balance  unexpended $9,838.45 

June  30, 189i2,  amounted  expended  during  fiscal  year 9,120.06 

July  1, 1892,  balance  unexpended 718.40 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000.00 

Amount  available  for  fiscal  year  ending  June  80, 1893 15, 718. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 48, 000. 00 

Amount  that  can  be  pron tably  expended  in  fiscal  year  ending  June  30, 1894  48, 000*  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMKBCIAL  STATISTIGfl  FOB  THB  CALENDAB  TSAB  1891. 

Value  of  imports $319,683.25 

Value  of  exports $950,699.77 

Revenue  receipts $92,43LQ3 

Foreign  vessels :  entered,  39;  cleared,  20 59 

Domestic  vessels:  entered,  1,118;  cleared,  1,129 2^247 

Tonnage  of  veaseU  owned  at  thieporU 

TOBI. 

Steamers •••••  9,^ 

Sailing  vessels 25,836 

Barges 19,2Pj 

Total 54,482 

Coastwise, 


Articlea. 


Coal,  received  and  shipped 

Iioii,r«ceived 

Lumber,  received,  88,000,000  feet 

2 raters,  received  and  shipped 
iscellaneoas  merchandise,  sliipped. 
Hiacellaneoua  merohandiae,  received 

Total 


840,000 
132,250 
132,000 
75,000 
900,500 
010,200 


IS,  mow 

750,W 
10ei,«6&,lM 

ia«,5»,<iM 


8,079,960 


265,541,» 
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Vetsels  arriving  and  departing, 

[Bnfk  6  to  20  feet.] 

Steamers 25,490 

Sailing  vesselfl 18,900 

Barges 13,886 

Total 68,276 

The  above  figures  show  an  increased  tonnage  of  fireiglits  over  those  reported  for 
last  year  of  99,550  tons. 
Two  new  transportation  lines  have  been  established  sinoe  July  1, 1891. 


D7. 

CONSTRUCTION  OP  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  natural  harbor  of  any  considerable 
area  and  depth  in  Long  Island  Sound  between  Few  London  Harbor^ 
45  miles  east,  and  Hontington  Bay,  32  miles  southwest.  At  this  point 
Long  Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of  the 
harbor  left  the  anchorage  ground  exposed  to  storms  from  a  southerly 
quarter,  so  that  vessels  driven  in  by  stress. of  weather  were  frequently 
obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  up  the  harbor, 
and  to  anchor  in  the  dredged  channel,  in  order  to  reach  secure  shelter. 

PROJECT. 

December  16, 1874,  the  harbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  members  of  Congress  from  Connecticut,  asking  that 
measures  be  taken  "  to  procure  appropriations  by  Congress  for  deepen- 
ing the  main  ship  channel  of  the  harbor  to  20  feet,  and  for  constructing 
a  breakwater  from  the  light-house  [then  on  Five  Mile  Point]  to  South- 
west Ledge.'' 

The  memorial,  printed  in  House  Ex.  Doc.  Ko.  162,  Forty-third  Con- 
gress, second  session,  states  that  the  breakwater  contemplated  would 
add  greatly  to  the  value  of  the  harbor  as  a  harbor  of  refuge. 

January  21, 1875,  a  resolution  was  parsed  by  the  House  of  B^pre- 
sentatives,  asking  <<  for  a  report  from  surve;^s  already  made  in  regard 
to  the  expediency  of  widening  and  deei)ening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entraoce  to  said  harbor  and  Southwest  Ledge,  so 
called,  or  such  part  of  said  distance  as  may  be  found  most  expedient  or 
necessary  for  the  protection  of  said  harbor."  In  reply  to  this  resolu- 
tion a  report  was  made  by  Col.  J.  W,  Barlow,  Corps  of  Engineers,  dated 
January  27, 1875,  printed  in  House  Ex.  Doc.  above  mentioned,  and  also 
in  the  Annual  Keportof  the  Chief  of  Engineers  for  1875,  Part  11,  page 
251,  suggesting  three  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adams  Fall  Bock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  fiixtheir  north,  running  nearly  west  from  Five 
Mile  Point. 

XN0  92— — 43 
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Estimates  of  cost  ranging  firom  $248,000  to  $465,330  were  snbmittedi 
and  witli  the  report  were  also  presented  letters  and  commercial  statis- 
tics bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  beea 
considered  at  that  time. 

This  report  is  referred  to  by  OoL  Barlow  in  the  succeeding  annual  re- 
ports for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  statistics 
were  submitted,  but  no  action  was  taken  until  1879,  when  an  appropri- 
ation of  $30,000  was  made  for  the  ^^  construction  of  a  breakwater  at 
Kew  Haven,  Conn,'' 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made  and  a  map  transmitted  to  the  Chief  of  Engineers 
with  several  projects  for  breakwaters,  which  were  referred  to  the  Board 
of  Engineers  for  report. 

The  report  of  the  Board,  dated  November  24, 1879,  and  printed  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages 
449  to  452,  recommended  a  breakwater  from  Southwest  Ledge  to  Quixes 
Ledge,  as  contemplated  in  the  resolution  of  the  House  of  Bepresenta- 
tives  of  January  21,  1875,  but  as  the  anchorage  ground  would  still  be 
exposed  to  southwesterly  gales  the  Board  stated  as  its  opinion  that  a 
breakwater  extending  northwest  from  Luddington  Bock  would  be  nec- 
essary. Their  plan  provided  for  two  riprap  breakwaters,  12  feet  wide 
on  top,  rising  6  feet  above  high  water,  with  exterior  slopes  of  1  on  3 
and  interior  slopes  of  2  on  3,  with  estimates  as  follows: 

EatimateB  for  h'eakwaim'  fritm  JAghi-kouae  Ledg9  to  Qulxet  Xa^c 

Length  of  oonstmotlon yards..  1,100 

Average  height  of  work feet..  SS 

Average  cross  section yards..  299 

Cost  per  cubic  yard |S 

828,9(X)  cubic  yards,  at  $2 1667,800 

EzifyBMiw  for  hreakwaior  in  vicinitjf  of  LuddingUm  Book, 

Length yards..     1,100 

Average  height feet..  28 

Cross  section square  yards..         238^ 

826,667  cubic  yards,  at  $2 |6S8»S34 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
honse  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction,  overlying  Lad- 
diQgton  Bock.  The  report  of  the  Board  was  transmitted  to  the  Secre- 
tary of  War  by  the  Chief  of  Engineers,  with  the  suggestion  that  the  ap- 
propriation ($30,000)  be  applied  towards  the  construction  of  the  easterly 
breakwater,  and  was  approved  by  him  January  31, 1880,  Before  work 
had  been  begun  the  details  of  cross  section  were  modified,  with  the  ap- 
proval of  the  Ghief  of  Engineers,  so  that  the  exterior  sloped  should  be  1 
on  2  and  the  interior  1  on  1. 

The  first  load  of  stone  was  delivered  April  22, 1880,  beginning  the 
east  breakwater  at  the  end  resting  upon  Southwest  Ledge.  Under  sub- 
sequent appropriations  it  was  extended  northeasterly,  and  completed  to 
and  across  Quixes  Ledge  on  February  22, 1890. 

The  river  and  harbor  act  of  1888  provided: 

And  the  Chief  of  Engineers  may,  if  deemed  necessaiyt  relocate  the  western  hnsk- 
water,  and  the  Secretary  of  War  is  authorized,  in  his  oiaoietion^  to  expend  any  pei^ 
tion  of  said  sum  ia  its  ooixmi<bivfi«Ya»a^ 
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An  examination  in  reference  to  this  matter  was  made  in  the  fall  of 
1888  and  the  results  reported  to  the  Chief  of  Engineers,  in  a  letter  dated 
January  26, 1889,  and  printed  in.the  Annual  Keport  of  the  Chief  of  En- 
gineers for  1889,  Part  I,  page  679,  In  my  Annual  Report  for  1889  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1889,  Patt  I,  page  678)  I 
presented  a  modification  of  the  project,  adapted  to  the  present  and  pros- 
I)ective  requirements  of  commerce  of  Long  Island  Sound.  This  modi- 
fication contemplated  the  relocation  of  the  westerly  breakwater  by 
changing  its  location  about  6,000  feet  to  the  south u-estward,  and  tlie 
construction  of  a  middle  breakwater,  commencing  at  a  point  1,000  feet  N. 
64^  E,  from  Luddington  Rock,  and  extending  S.  54^  W.,  5,000  feet,  cross- 
ing the  rock,  and  also  a  breakwater  about  1,200  feet  long,  to  partly  close 
the  space  between  Quixes  Ledge  and  the  east  shore. 

The  cross  section  of  these  breakwaters  was  intended  to  be  the  same 
as  the  one  from  Southwest  Ledge  to  Quixes  Ledge,  viz,  12  feet  wide  on 
top,  the  top  to  be  6  feet  above  mean  high  water,  with  outer  slope  of  1 
ujKin  2,  and  inner  slope  of  1  upon  1.  It  was  estimated  that  this  relo- 
cation of  the  western  breakwater,  including  the  intermediate  break- 
water across  Luddington  Rock,  would  increase  the  cost  of  completion 
($941,135  in  1889)  by  about  $750,000,  and  the  construction  of  the  break- 
water at  the  east  shore  would  add  about  $90,000  more. 

By  act  of  Congress  approved  September  19,  1890^  $120,000  was 
appropriated  for  "  constructing  breakwater  at  New  Haven,  Conn.,  in 
accordance  with  the  plans  submitted  by  the  Chief  of  Engineers  in 
Report  for  1889,  page  678." 

The  estimated  cost  of  this  project  from  the  beginning  is  therefore 
($1,311,134  +  $750,000  +  $90,000)  $2,161,134,  of  which,  up  to  July  1, 
1892,  $490,000  have  been  appropriated,  and  the  estimated  cost  of  com- 
pletion of  the  project  is  $1,661,134. 

Up  to  July  1, 1891,  the  east  breakwater  had  been  completed,  and  the 
westerly  breakwater  across  Luddington  Rock  had  been  begun,  about 
350  linear  feet  being  built  to  partial  dimensions. 

OPERATIONS  DXJBINa  THE  FISCAL  TEAB  ENDINO  JUNE  30,  1892. 

At  the  beginning  of  the  year  work  was  in  progress  under  contract 
for  about  110,000  tons  of  granite,  at  price  of  $1.07  per  ton  placed  in 
the  breakwater  crossing  Luddington  Rock. 

Supplementary  articles  of  agreement  were  entered  into  under  date 
of  October  6, 1891.  permitting  the  use  of  Connecticut  River  sandstone 
in  lieu  of  granite  lor  parts  of  the  work  below  low  water,  at  the  rate  of 
$1.04  i>er  ton. 

Under  this  contract  and  supplementary  articles,  during  the  past  fiscal 
year,  46,774  tons  of  granite  aud  24,491  tons  of  sandstone  were  deliv- 
ered and  placed  in  the  work  as  required,  building  1,630  linear  feet  of 
the  breakwater.    The  contract  is  not  yet  completed. 

The  present  length,  of  the  breakwater,  all  built  under  the  above  con- 
tract, is  1,980  feet,  of  which  600  feet  are  northeastwardly  and  1,480  feet 
south westwardly  from  Luddington  Rock.  It  contains  89,284  tons  of 
stone,  64,793  tons  being  granite  and  24,491  tons  sandstone. 

In  order  to  cover  the  distance  and  secure  shelter  more  rapidly  this 
work  was  first  built  to  a  height  of  only  3  feet  above  high  water,  with 
top  width  of  6  feet  and  side  slopes  of  1  upon  1.  A  succession  of  heavy 
storms  showed  that  this  cross  section  was  not  sufficient  and  it  II^^^ 
since  been  increased,  making  the  top  width  8  feet  an^  \i(^^[^  ^  1<^X» 
aboye  mean  hi ^rh  water^ 


676    BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

A  supplementary  contract,  dated  March  14, 1892,  provides  for  pay- 
ment for  work  of  increasing  cross  section  at  rate  of  10  cents  per  ton  in 
addition  to  the  contract  prices  for  not  to  exceed  10,000  tons,  that  being 
the  estimated  amount  needed  to  enlarge  the  part  of  the  breakwater 
built  at  that  date. 

PBESENT  CONDITION  OF  WORK. 

The  east  breakwater  was  completed  February  22, 1890;  it  is  3,450 
feet  long,  extending  from  the  foundation  of  the  light-house  on  South- 
west L^ge  northeasterly  to  and  across  Quixes  Ledge,  terminating  in 
a  depth  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel 
It  contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision, 
etc.,  included)  has  been  $102.50  per  linear  foot.  The  whole  work  is  in 
good  condition. 

The  middle  breakwater,  crossing  Luddington  Bock,  is  as  described 
in  the  preceding  section. 

PROPOSED  OPERATIONS. 

With  the  available  funds  and  under  the  existing  contract  the  break- 
water will  be  extended  southwestwardly  about  350  feet. 

Future  appropriations  will  be  applied  to  completing  this  breakwater 
and  to  carrying  out  the  project  as  adopted. 

Appropriations  for  breakwaters  at  l^ew  Haven  have  been  made  as 
follows: 


Application. 


EMterly  breakwater 

Do 

Do 

Do 

Do 

Do 

Completing  easterly  breakwater. 
Middle  breakwater 


Total 


Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 


8,1879 

14,1880 

3,1881 

2,1882 

6,1884 

5,1888 

11,1888 

19,1890 


AmouBt. 


$30,000 
30,OOQ 
60.000 
00. 000 
40.000 
75,000 
75,000 

120,000 


480,000 


New  HaYen.  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  mtaiitod 
at  the  head  or  New  Haven  HarDOT,  abont  4  miles  north  of  the  breakwaters. 

There  is  a  light-honse  on  Southwest  Ledge,  the  west  terminus  of  the  east  break- 
water. 

Fort  Hale,  2  miles  north  of  the  breakwater,  commands  the  harbor  ohanneL 

Money  statement 

July  1, 1891,  balance  unexpended $119,914.06 

June  30, 1892,  amount  expended  during  fiscal  year 67,285.15 

July  1,  1892,  balance  unexpended 52,628.91 

July  1, 1892,  outstanding  Labilities $21,169.77 

July  1, 1892,  amount  covered  by  uncompleted  contracts 22, 173. 72 

1 48,343.49 

Julyl,  1892,  balance  available 9,285.43 

Amount  appropriated  by  act  approved  July  13, 1892 120, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 129, 285.43 

r Amount  (estimated)  required  for  completion  of  existing  project 1, 541, 134.00 

/Amount  that  can  be  profitably  expended  in  fiscal  year  endina:  June  30, 

{    1894 :...... :. 500^000.00 

/Submitted  in  eompliance  witYi  T«f\piK(in«D^A  ^1  ^^'^ona  2  of  river  and 
(    hArbor  Aotoof  lS66aiid.lBI^. 
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Ahsiraot  of  e(miraeU  far  construction  of  Jfrcakwater  at  New  Haven,  Conn.,  in  force 

during  the  fiscal  year  ending  June  SO,  1892, 


Kame  and  address  of  contractor. 

Dfttoof 
contract. 

SnlilJeot  of  contract. 

Price 
per  ton. 

James  J.  Moran,  Brooklyn,  N.  Y.  * 

James    J.    Moras,  Brooklyn,  N.  Y., 
snpigementary  to  above.* 

Deo.  20,1800 
Oct     6,1801 
Mar.  14,1882 

Delivering  riprap  granite  and  con- 
storncting  breakwater. 

Substituting  Connecticnt  River 
sandstone  for  granite. 

Enlarging  work  already  bnilt,  us- 
ing 10,  wK)  tons  of  stone,  at  addi- 
tional price  of 

11.07 

1.04 

.10 

*  III  progTMi. 


CX>MMBRCIAL  8TATISTI0S  FOR  THB  CALENDAR  TXAR  1891. 

Vessels  passing  New  Haven  Breakwater, 

Men  of  war 42 

Steamsliips 2,450 

Steamers  of  all  kinds 41,690 

Ships,  barks,  and  brigs 1,280 

Schooners  and  sloops 56,620 

Barges  in  tow.... 35,800 

Total 137,882 

This  is  4,142  more  Yessels  than  reported  for  the  previons  year.  In  neither  case  are 
the  records  complete,  as  many  vessels  pass  nnobserved  in  the  night  or  dnring  thick 
weather. 

The  Yaloe  of  this  oommeroe  can  not  be  ascertained* 


D  8. 

mPBOVEMENT  OP  MILFOED  HARBOB,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  9 
miles  southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open 
bay,  from  the  head  of  which  the  Wepauwog  Elver,  a  small  tidal  stream, 
extends  three-quarters  of  a  mile  north  to  the  MUford  wharves,  and  the 
Indian  Eiver,  another  small  inlet,  extends  northeasterly.  The  mouth 
of  the  latter  stream  is  partly  closed  by  a  dam  formerly  used  to  create 
power  for  a  tide  mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  river  was 
less  than  2  feet  at  mean  low  water,  and  in  some  places  between  there 
and  the  upper  wharves  low  tide  len;  the  channels  nearly  bare. 

The  mean  rise  of  tide  is  ^2  feet. 


PBOJEOTS  FOB  IMPBOTBMENT. 


A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
in  the  river  and  harbor  act  of  1872.  There  being  no  breakwater,  a  sur- 
TOy  of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
December  24, 1872  (printed  as  part  of  Ex.  Doc.  No,  107,  Forty-second 
Congress,  third  session,  and  also  on  page  1041  of  the  AniwvftA  B^^^\\»  ^1 
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the  Chief  of  Engineers  for  1873),  Oea.  Warren,  XT.  S.  Engineers,  sob- 
mitted  the  following  plan  of  improvement: 

1«  A  riprap  breakwater  firom  Welch's  Point,  on  the  east  side  of  the  month 

of  the  harbor 167,000 

2.  Protecting  the  bluffs  on  the  east  shore  from  erosion  by  means  of  small 

stone  jetties 6^500 

8.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  month  of  the 

river 6^250 

4.  A  ietty  on  the  east  side  of  the  channel  to  preyent  dredged  area  from  fOl- 

mg,  and  to  confine  the  action  of  the  tide 6,000 

Superintendence 1,250 

Total 85,000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun,  building  Uie  small  jetties  to  protect  the  east 
shore.  Twelve  such  jetties  were  built,  100  to  130  feet  long,  and  rising 
to  9  feet  above  mean  low  water.  The  appropriation  of  1875  ($13,000) 
was  applied  to  the  repair  of  these  jetties,  to  construction  of  a  jetty  from 
the  east  shore,  at  the  mouth  of  the  Indian  Biver  (Long  Jetty),  and  to 
dredging  across  the  bar. 

In  the  Annual  Eeport  for  1876,  Part  I,  page  2251,  Col.  Barlow,  U.  8. 
Engineers,  recommended  that  the  dredged  channel  be  carried  up  to 
Town  Whar^  about  a  half  mile  further,  at  an  additional  estimated  cost 
of  $9,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  following  year,  the  4-foot  channel  across  the  bar  was 
completed  to  100  feet  width,  as  originally  projected,  and  was  extended 
to  Town  Wharf,  with  width  from  60  to  75  feet,  and  Long  Jetty  was  re- 
paired; also,  under  the  same  appropriation,  in  1879  and  1880,  an  ad- 
ditional jetty,  authorized  by  Department  letter  of  October  16,  1879, 
was  built  on  the  west  side  of  the  channel,  extending  southward  from 
Bums  Point.  This  appropriation  completed  the  original  project  except 
the  breakwater;  sufficient  money  for  beginning  tiiat  had  not  been 
appropriated. 

June  14,  1880,  $5,000  was  appropriated,  and  in  accordance  with  a 
project  for  its  expenditure,  submitted  and  approved,  the  4-foot  harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Whari^ 
at  the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and  ^^at  the  earnest 
solicitations  of  those  most  interested  in  the  works  of  improvement  there, 
an  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut  throogli 
the  bar  at  the  entrance,  lying  within  and  on  the  west  side  of  the  chan- 
nel afready  made.  This  is  now  of  great  use  to  the  steam  vessels  em- 
ployed in  the  fish-oil  works  at  that  pla|Ce,  and  it  is  claimed  that  tiie 
increase  of  shipping  in  the  harbor,  particularly  in  the  oyster  business, 
for  which  those  waters  seem  very  well  adapted,  will  soon  require  aa 
8-foot  channel  of  frilly  100  feet  width.  Such  a  channel  would  involve 
the  removal  of  about  45,000  cubic  yards  more  of  material,  principally 
liand  and  gravel,  which,  at  ruling  prices,  would  cost,  including  saoet-  - 
intendence  and  incidental  expenses,  about  $11,000."  (Extract  f^m  CoL 
Barlow's  Annual  Beport  for  1881;  see  Annual  Bei>ort  of  the  Chief  of 
Engineers  for  1881,  Part  I,  pages  598  and  599.) 

Under  the  appropriation  of  $5,000,  made  August  2, 1882,  the  project 

above  suggested  was  adopted,  and  the  8-foot  channel  was  widened  to 

65  feet  from  the  bay  up  to  Merwins  Wharf,  with  100  feet  width  around 

the  bend  at  Bums  Pomt.    In  1^S9  this  channel  was  made  frilly  100 

&et  wide^  and  Bomenoedi^x^^^^Xit^Ij^i^^^^^^l  ^^s&Vm^uu. 
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By  act  of  Gougress  approved  March  3, 1881,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Harbor  was  authorized.  The 
survey  was  made,  and  a  rex>ort,  with  estimates,  was  submitted  January 
20, 1882.  This  report  is  printed  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1882.  Part  I,  page  632. 

Under  date  of  December  U,  1889,  Hon.  O.  H.  Piatt,  United  States 
Senate,  wrote  the  Chief  of  Engineers,  requesting  an  examination  of 
Milford  Harbor  and  a  report  upon  dreaging  the  channel  to  the  upper 
wharves.  This  report  was  made  December  31, 1889,  In  compliance 
with  a  resolution  of  the  House  of  Bepresentatives  of  January  18, 1890, 
a  copy  of  the  report  was  transmitted  to  the  House,  and  printed  as  the 
House  Ex.  Doc.  'So.  139,  Fifty-first  Congress,  first  session;  also  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  629. 

The  act  of  Congress,  approved  September  19,  1890,  appropriated 
$2,500  for  this  improvement.  This  amount  was  estimated  in  previous 
annual  reports  as  required  for  repairs  of  the  jetties,  and,  with  the  ap- 
proval of  the  Chief  of  Engineers,  granite  was  purchased  in  open  market 
to  be  used  in  widening  the  base  of  Long  Jetly,  at  the  mouth  of  the  In- 
dian Eiver,  the  price  being  $2.50  per  gross  ton  delivered  and  placed; 
and  up  to  July  1, 1891, 170  tons  of  stone  had  been  delivered  and  placed, 
repairing  about  160  linear  feet  of  Long  Jetty. 

OPEBATIONS  DUBINa  THE  FISCAL  YEAB  ENDINa  JUlfE  30,  1892. 

At  the  beginning  of  the  year  work  was  in  progress  under  open-market 
transaction,  repairing  Long  Jetty,  and  during  the  fiscal  year  670  tons  of 
granite  were  delivered  and  placed,  making  a  total  of  840  tons  delivered 
and  placed,  repairing  and  widening  390  feet  on  outside — that  being  the 
distance  from  section  enlarged  in  1889  to  shore  end  of  jetty — and  70  feet 
inside,  commencing  where  work  was  completed  in  1889.  Work  was 
commenced  on  June  10, 1891,  and  finished  August  3, 1891. 

PBESENT  CONDITION  OF  OIPBOVEMENT. 

Long  Jetty,  as  now  repaired  and  enlarged,  has  dimensions  as  provided 
in  the  project,  viz,  outer  sloi>e  2  upon  3,  inner  slope  1  upon  1.  There 
yet  remain  about  300  feet  of  the  jetty  not  widened  on  the  inside. 

The  channel,  dredged  4  feet  deep,  with  width  of  60  feet  for  about 
two- thirds  the  distance,  firom  the  mouth  of  the  river  to  the  Straw  Works 
Wharf  and  with  width  of  40  feet  for  the  rest  of  the  distance^  has  shoaled 
somewhat. 

The  channel  across  the  bar  is  8  feet  deep  and  over  100  feet  wida 

PBOPOSED  OPEBATIONS. 

The  project  is  completed,  and  nothing  further  is  contemplated  under 
it  except  what  is  from  time  to  time  necessary  for  maintenance  of  the 
jetties  and  dredged  channels. 

K6  appropriation  is  needed  for  the  ensuing  year. 

Appropriations  for  Milford  Harbor  have  been  made  as  follows: 


LppUcatlon. 


JettlM  on  Mst  ihore • 

Lone  Jetty  and  dredging  stmoath  of  xirer 

Dredging  to  Town  Whjuf. 

Biedginff  above  Town  Wharf  and  (8  feet)  b^ow  Kerwins  Whari;  on  bar. . . 

Sar\'ey  for  breakwater. 

Bred  jpng  8  feet  on  bar 

Dredging  8  feet  on  bar  and  repairing  Long  Jetty .\  Aw¥;.\\A^9^\        V^^^i^ 

Sepwrfngjetdea I. A  ^pt.'i»A«W^\       '^^'^ 


June  10, 1872 
June  23, 1874 
Kar.  3«1876 
Jnne  18, 1878 
Jnnel4,1880 
Mar.  8,1881 
Ang.  Z,\9Sgl 


$1,500 

6,000 

13,000 

10,000 

6,000 

100 
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liilford  Harbor  is  in  the  collection  district  of  New  Haven;  it  is  about  9  miles  wmI 
£rom  Fort  HaJe^  New  Haven  Harbor. 
The  nearest  light-house  is  on  Stratford  Point,  4  miles  to  westward. 

Money  statement. 

Jnlyl.  1891,  balance  unexpended ••..••••    $2,571.96 

June  90, 1892,  amount  expended  during  fiscal  year 2,396Li9 

July  1, 1892,  balance  unexpended 17fi.tf 


COlOIEBCIiLL  STATISTICS  FOB  THB  GALBNDAK  TKAB  VSSU 

Ve9Bela  arrivimg  tmd  deparUng, 
[Draft,  8  to  10  feet;  tonni^ge,  10  to  200  tons.] 

Kind  of  Teasels. 


Steamen ... 
Sailveaeela. 


Total 


The  chief  articles  of  commerce  are:  CoaL  lumber,  oysters,  and  general  merchan- 
dise, including  fish  oil  and  fertilizers  from  Welch's  Point,  of  which  no  complete  sts- 
tiHtics  have  been  received.  They  would  probably  differ  but  little  £rom  those  of 
1890,  when  the  aggregate  freight  tonnage  was  about  12,000  tons.  Most  of  the  oosl, 
lumber,  and  general  merchandise  are  now  transported  by  rail. 

No  new  lines  of  transportation  have  been  established  during  the  yeac 


D  g. 

IMPROVEMENT  OF  H0U8AT0NIC  RIVER,  CONNECTICUT. 

The  HonBatonlc  is  a  long,  shallow  river,  nmiiing  sonthward  throngb 
Massachusetts  and  Gonnecticnt,  and  emptying  into  Long  Island  Soood 
just  east  of  Stratford  Point,  abont  15  miles  southwest  from  New  Hayeo. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
NaugatucK,  a  small  rapid  river.  This  point,  which  has  been  regarded  as 
the  head  of  navigation,  is  nearly  the  head  of  tide  water.  About  a  mile 
above  there  is  a  dam  across  the  Housatonic  Biver,  furnishing  large  water 
power.    For  at  least  5  miles  below  Derby  the  water  is  always  fresL 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  mouth  with  about  4  feet  low-water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Representatives,  dated 
December  20, 1869,  authorizing  a  survey  of  the  Housatonic  River  below 
Derby,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  the  "necessity  for  the  survey,"  an 
examination  of  the  river  from  Derby  to  Long  Island  Sound  was  made 
by  Ool.  D.  0.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
1870,  and  recommended  a  detailed  survey  of  all  that  part  of  the  river, 
at  an  estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex* 
Doc.  U*o.  62,  Forty-first  Coiig;t^%a^  second  session. 

By  act  of  Oongreas  apiptov^  ^\sii^  V\^\-%'\^^^««xx^Y  of  Honsatouic 
Biver  below  Derby,  Ooniu,  ^«&  ^xwsiYi^^sa.^  ^s^  ^i^^\ssL^  ^%^7Q0 
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was  made  for  a  survey  ^^  sufflcieiit  to  determine  the  prominent  obstruc- 
tions to  navigation.'^  In  his  rei)ort  on  this  survey,  dated  January  23, 
1871,  and  printed  in  House  Ex.  Doc.  No.  96,  Forty-first  Congress,  third 
session,  also  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1871, 
page  781,  Gen  G.  K.  Warren,  Corps  of  Engineers,  submitted  the  follow- 
ing estimates  for  making  a  channel  7  feet  deep  at  mean  low  water,  to 
be  200  feet  wide  over  the  bar  at  the  mouth  of  the  river  and  150  feet  wide 
in  the  river,  the  channel  at  the  river's  mouth  to  be  protected  on  the  east 
side  by  a  breakwater  from  Milford  Beach. 

Jetty  at  Sow  and  Pigs  Reef $4,000 

RemoYing  Drews  Rock,  357  cubic  yards. 2,000- 

Dredging  inside  the  bar  at  the  month... 18,486 

Dredging  on  the  bar  at  the  month 12,000 

Constmction  of  breakwater  at  month 368,475 

The  breakwater  was  to  be  built  of  riprap,  up  to  1^  feet  above  mean 
low  water,  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
curve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made,  and  work  in  accordance  with  the  project  was  begun.  In 
1872  the  project  was  modified  to  admit  of  a  jetty  connecting  Drew 
Eock  with  the  west  bank,  instead  of  removal  of  the  rock.  This  was 
done  on  the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The 
result  has  been  to  form  a  bar  below  the  jetty,  which  required  such  fre- 
quent dredging  that  it  was  found  expedient  to  remove  the  rock  as 
originally  projected.    This  was  done  in  1887-1888. 

Appropriations  were  not  made  in  sufficient  amounts  to  warrant  begin- 
ning the  breakwater  as  originally  designed,  and  in  1879  Col.  Barlow 
proi>osed  to  substitute  for  it  a  riprap  jetty,  at  an  estimated  cost  of 
$12,000. 

.  In  1882  the  estimate  was  changed  to  $20,250,  the  contemplated  jetty 
being  6,000  feet  long,  and  rising  only  to  low- water  level.  Such  a  jetty 
could  subsequentiy  be  built  higher,  if  necessary,  and  there  seems  no 
doubt  that  this  would  have  to  be  done  before  any  useM  effect  could  be 
realized.  Therefore  in  my  annual  report  for  1887  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1887,  Part  I,  page  607)  I  presented  re- 
vised estimates  for  a  breakwater,  modifying  the  originally  proposed 
method  of  construction  to  one  for  using  riprap  only,  experience  at  har- 
bors on  Long  Island  Sound  having  shown  this  construction  to  be  as 
durable  as  (Smension  work,  and  more  economical. 

At  the  same  time,  estimates  based  on  recent  surveys  for  dredging, 
necessary  to  make  the  channel  7  feet  deep,  with  width  of  200  feet  at  the 
mouth  of  the  river^  and  100  feet  above,  were  submitted.  The  latter 
width  was  adopted  m  1883,  because,  up  to  that  time  the  originally  pro- 
posed width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  breakwater  and  for  dredging  sub- 
mitted in  1887 : 

For  a  breakwater  5,750  feet  Ions:,  extending  from  Milford  Beach  3^250  feet 
in  a  oourse  about  sonth-southeaat,  thence  parallel  with  and  500  feet  from 
the  channel,  2,500  feet  further  to  the  12-foot  curve ;  inside  the  bend,  to 
be  built  up  to  3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes 
1  upon  1,  outside  the  bend  to  be  built  up  to  6  feet  above  high  water,  top 
wiotii  12  feet,  outer  slope  1  on  2,  and  inner  slope  1  on  1  $175, 000 

For  dredging  at  the  mouth  of  the  river  and  at  six  bars  in  the  river,  146,000 
cubic  yaroB,  at  16  cents,  with  about  15  per  cent  added  for  contingent 
expenses Tl^^K^ 

Total Wl,^3R!ft 

to  wMab  aboaJd  be  added  about  H^OOO  annoall/  required  fox  maiuteaiaiiicAol  O^BaD;&s^^ 


.•:• 


joiy  1,  Loviy  areagmg  was  in  progress  upon  zne  oar  at  oneiton,; 
head  of  uavigation,  to  restore  tbe  7-foot  channel  at  that  point,  ^ 
had  been  completely  filled  by  freshets  of  the  previous  wintei 
spring,  and  a  contract  for  extension  of  the  breakwater  was  in 
but  work  had  not  then  been  begun. 

The  river  bars  generally  had  depths  of  from  4  to  5  feet  at  mea 
water,  and  the  breakwater  was  3,290  feet  long,  the  first  3,250  feet 
built  to  about  half  tide,  and  the  last  (southerly)  40  feet  being  hi 
4  feet  above  high  water. 

OPEBATIONS  DXTBINa  THE  FISCAL  YEAB  Ein)INO  JVKR  30, 1 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Brc 
Fleming,  of  New  York  City,  to  furnish  and  place  in  the  breal 
about  20,000  tons  of  riprap  granite,  at  the  rate  of  91.33  per  toii 
a  supplementary  agreement,  dated  June  29, 1891,  to  admit  of  t 
of  New  York  City  stone  (gneiss)  at  the  rate  of  $1.23  per  ton. 

Work  under  this  contract  was  begun  July  15,  1891,  and  com 
May  28, 1892,  the  total  amount  of  stone  ddiivered  and  placed 
this  contract  being  17,150  tons  of  New  York  City  stone,  extendi] 
breakwater  1,282  feet,  and  making  its  total  length  4,572  feet. 

Parts  of  the  breakwater  were  undermined  by  the  currents  c 
the  winter  and  spring  of  1890-'91.  This  required  prompt  repai 
as  the  existing  contract  provided  only  for  extension  of  break' 
with  the  approval  of  the  Ohief  of  Engineers,  stone  was  purdba 
open  market  for  innnediate  use,  and  from  July  10  to  August  11, 
2,664  cubic  yards  of  riprap  were  purchased  and  placed  in  the 
where  needed  for  such  repairs,  at  the  rate  of  $2  per  cubic  yard. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  coi 
with  Kichard  Parrott,  of  Newburg,  N.  Y.,  to  fornish  dredging 
and  operate  it  at  the  rate  of  $16  per  actual  working  hour  of  dred 

During  the  fiscal  year  the  dredge  worked  287|^  hours,  remi 
13,613  cubic  yards  of  material,  mostly  sand.  The  contract  was 
pleted  November  11, 1891. 

The  total  amount  of  material  removed  under  the  contract 
15,789  cubic  yards  in  an  actual  working  time  of  332|^  hours. 

All  the  work  was  on  Shelton  Bar,  where  a  channel  was  drc 
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PBOPOSBD  OPEBATIONB. 

the  available  fdiids  it  is  proposed  to  straighten  and  widen  a 
through  the  outer  bar,  also  to  deepen  the  channel  through  a 
K>ut  1  mile  below  Skatford. 

3  appropriations  should  be  applied  to  making  and  maintaining 
inel  in  the  river,  and  to  completing  the  breakwater  as  provided 
e  approved  project. 

itimated  cost  of  completing  this  improvement  is  $132,000  to 
lould  be  added  about  $4,000  annually  for  maintenance  of  chan- 
for  repairs, 
•priations  for  the  Housatonic  Biver  have  been  made  as  fol- 


Appliostton. 


Amoimtb 


n  Jetty,  dredging 
Jetty,  oredgiDj 


ig 


htfw  Bock  and  Jetty  in  1887 . 


I  breakwater,  dredging 
ireakwater,  dzedging. . . 


Mar. 

July 
Mar. 
June 
Mar. 
June 
Mar. 
June 
Juno 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sepi 


2,1867 

11, 1870 

8,1871 

10,1872 

3,1873 

23,1874 

8, 1875 

18, 1878 

14, 1880 

3,1881 

2,1882 

6,1884 

5,1886 

11,1888 

19, 1800 


$41 

2,700 

15,000 

16,000 

10,000 

10,000 

6,000 

6,000 

2,000 

2,000 

2,000 

2,600 

5.000 

86,000 

85,000 


146*242 


Lsatonio  River  is  the  bonndAr^  between  the  coUection  diBtricts  of  Kew  Haven 
Bid.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  aboat  15 
.    The  nearest  light-house  is  on  Stratford  Pointy  at  the  month  of  the  river. 

Money  statement 

ly  balance  unexpended $40,196.46 

)d2,  amount  expended  during  fiscid  year 29, 151. 78 

2,  balance  unexpended 11,044.68 

e,  outstanding  liabiUtiee 5,901.00 

12,  balance  avaUable 6,1*43.68 

pproprlated  by  act  approved  July  13, 1892 20,000. 00 

vailable  for  fiscal  year  ending  June  30, 1893 25, 143. 68 

(estimated)  required  for  completion  of  existing  project 112, 000. 00 

that  can  be  profitably  expended  in  fiscal  vear  endmg  June  30, 1894  100^  000. 00 
\ed  in  compliance  with  reqairementa  ox  seotlonB  2  of  river  and 
r  acta  ofl^  ftnd  1807. 
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Jauaary  27, 1888,  a  letter  farther  explaming  the  reasons  for  the  new 
estimate  for  breakwater,  was  submitted  to  the  Chief  of  En^neers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Con- 
gress, first  session,  and  also  in  the  Annual  Keport  of  the  Chief  of 
Engineers,  for  1888,  Part  I,  page  554:. 

July  1, 1891,  dredging  was  in  progress  upon  the  bar  at  Shelton,  at  the 
head  of  navigation,  to  restore  the  7-foot  channel  at  that  point,  which 
had  been  completely  filled  by  freshets  of  the  previous  winter  and 
spring,  and  a  contract  for  extension  of  the  breakwater  was  in  force, 
but  work  had  not  then  been  begun. 

The  river  bars  generally  had  depths  of  from  4  to  5  feet  at  mean  low 
water,  and  the  breakwater  was  3^290  feet  long,  the  first  3.250  feet  being 
buUt  to  about  half  tide,  and  the  last  (southerly)  40  feet  being  built  to 
4  feet  above  high  water. 

OPEBATIONS  DXTBINa  THE  FISCAL  YEAB  Ein)INa  JX7NE  30,  1892. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Brown  & 
Fleming,  of  !New  York  City,  to  furnish  and  place  in  the  breakwater 
about  20,000  tons  of  riprap  granite,  at  the  rate  of  91.33  per  ton,  with 
a  supplementary  agreement,  dated  June  29, 1891,  to  admit  of  the  use 
of  New  York  City  stone  (gneiss)  at  the  rate  of  $1.23  per  ton. 

Work  under  tMs  contract  was  begun  July  15, 1891,  and  completed 
May  28, 1892,  the  total  amount  of  stone  delivered  and  placed  under 
this  contract  being  17,150  tons  of  New  York  City  stone,  extending  the 
breakwater  1,282  feet,  and  making  its  total  length  4,572  feet. 

Parts  of  the  breakwater  were  undermined  by  the  cunents  during 
the  winter  and  spring  of  1890-'91.  Hiis  required  prompt  repair,  and 
as  the  existing  contract  provided  only  for  extension  of  breakwater, 
with  the  approval  of  the  Chief  of  Engineers,  stone  was  purchased  in 
open  market  for  immediate  use,  and  from  July  10  to  August  11, 1891, 
2,654  cubic  yards  of  riprap  were  purchased  and  placed  in  the  work, 
where  needed  for  such  repairs,  at  the  rate  of  $2  per  cubic  yard. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
with  Eichard  Parrott,  of  Newburg,  N.  Y.,  to  fiurnish  dr^ging  plant 
and  operate  it  at  the  rate  of  $16  per  actual  working  hour  of  dmiga 

During  the  fiscal  year  the  dredge  worked  287fJ  hours,  removing 
13,613  cubic  yards  of  material,  mostly  sand.  The  contract  was  com- 
pleted November  11, 1891. 

The  total  amount  of  material  removed  under  the  contract  vas 
15,789  cubic  yards  in  an  actual  working  time  of  332|^  hours. 

All  the  work  was  on  Shelton  Bar,  where  a  channel  was  dredged 
about  1,400  feet  long,  with  width  of  60  feet,  and  depth  of  7  feet  at  mean 
low  water. 

PRESENT  OOin)ITION  OF  IMPBOYEMENT. 

The  breaikwater  is  now  4,572  feet  long,  and  contains  about  33,637 
tons  of  stone;  for  3,250  feet  nearest  the  shore  end,  it  is  built  to 
about  half  tide  level ;  the  outer  1,322  feet  are  built  up  to  4  feet  above 
high  water,  with  top  width  of  5  feet. 

During  the  freshets  of  the  past  winter  and  spring  the  channel 

dredged  in  1891  shoaled  so  that  the  present  available  depth  on  the 

bars  in  the  river  is  from  4  to  5  feet  at  mean  low  water;  on  the  outer 

bar  the  depth  is  about  6  lee^b  \>uti  the  channel  has  shifted  so  as  to  leave 

the  eati'ance  orooked. 
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AMract  qf  ooniraoU  far  improving  Haiuaionie  Biver,  Conneciieut,  in  faree  iviu 

jUeal  year  ending  Jwne  SO,  189$. 


Hnoe  and  address  of  ooii> 
trafltor. 


Brown  &  Vlemlnir,  How 
Tork  City. 


Brown  &  Heniing,  Kaw 
Tork  dty.  SnpplaDMn- 
tary  to  ftboTO. 

Bichard  Pairott,  Kair- 
baxcK.Y. 


^^•Sl^i*""'  Suyactof  oontraot. 


tract. 


Dooi  83,1800 


June  29, 1881 


Mar.  S,  1801 


DeliTorv  of  riprap 
granite  and  oon* 
straction  of 
breakwater. 

SabatitatingNew 
York  City  stone. 

Hire  of  dredging 
plant. 


Bate  of  pay- 
menu 


11.33  per  ton 


$1.23  per  ton 


OlCperactaa! 
working 
h  onr     of 
dredge. 


Contract  eompI«v 
May  a,  MK;  171 
tons  of  Xer  Ti 
City  atone  ddii 
and  placed. 

Completed    Ktrv. 
1891;    l&.7a  evl 
yardu  remorei 
S32ij  wockiBg) 


COMMBRCIAL  STATIBTICS  FOB  TEX  CAUCNDAB  TBAB  1891. 

At  Derhg  and  Sheltonf  head  of  navigaUan. 


Steamers 

Sailing  yeasels. 


Total 


Vessels  arriTing  and  departing. 


Number. 


180 

145 

00 


385 


Tonip, 


2B,fDI 
U,8il 

17,  ua 


si,m 


XVeigbt  received  and  shipped. 


Lumber,  8,060,000  fiset 

Coal 

Paper 

Iron 

Kiaoellaneoua; 

Beoeived 

Shipped 


Total 


Tons. 


6,850 

75,850 

850 

6,800 

2i,005 
600 


115,855 


7tfai0. 


$82,391 

156,160 

USOO 

23,00Q 

83,  »r 


m,w 


At  Strafford,  near  month  of  river. 


Vessels  arriying  and  departing. 


Larffe  Teasels ! 

Steamers 

Sailing  vessels 

Barges  in  tow 

Small  vessels  i 

Oystermen  (sail  Teasels). 


Total 


Number. 


1,000 

620 

75 

10,000 


11,6&S 


TtaMfeL 


tt,OII 
23, 5» 
S,«ll 


155,508 


Freight  received  and  shipped. 


Coal 

Oysters 

Ovster  shells  . 
Misoellaneoua 


Total 


Tons. 


40,000 

125 

12,500 

40,000 


92,625 


T«lii& 


I2oo,m 

12.5(10 
2S.0N 


1,037,5» 


The  total  tonnage  of  riveT  freight  as  above  reported  is  208,480,  being  an  IncreaMof 
69,680  tonM|w  that  reported  for  1890. 
Ko  ne^^^^kf  transportation  have  been  established  upon  this  li yer  since  the  M 
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D  lo. 

IMFROYEMENT  OP  BRIDGEPOBT  HARBOR,  CONNECTICUT. 

This  liarbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
ag  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
200  feet  between  opposite  wharves  at  its  upper  end.  The  channel 
sn  in  tiie  widest  part  of  the  harbor,  is  comparatively  narrow. 
Before  the  first  work  by  the  Unitea  States  was  done  at  this  harbor 
B  depth  over  the  bars  at  the  harbor's  month  was  about  5  feet  at  low 
iter,  equivalent  to  11^  feet  at  high  water,  and  the  low- water  depth 
K>ve  the  bridges  was  from  2  to  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  the  citizens  of  Bridgeport  was  presented  to  Gon- 
D^  asking  an  appropriation  of  910,000  to  improve  the  harbor.  This 
as  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Bgineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
let  wide  through  the  outer  bar  and  100  feet  wide  through  the  inner 
ftr,  or  so  much  as  the  appropriation  would  admit  of.  The  work  was 
one  by  contract  in  1837.  The  rate  was  high  (understood  to  be  72.8 
entB  per  cubic  yard),  and  the  funds  were  exhausted  when  the  channel 
iiiough  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Gapt.  Swift,  TJ.  S.  Engineers,  reported  that  the  channel  had 
leen  sounded,  and  was  found  to.be  12  feet  deep,  or  4  feet  deeper  than 
rhen  lefb  by  the  dredger. 

Nothing  farther  was  done  until  1852,  when  a  second  appropriation  of 
110,000  was  made.  Gapt.  Dutton,  U.  S.  Engineers,  found  that  the 
hannel  on  the  outer  bar  was  then  6  feet  deep  and  90  feet  wide,  and  on 
he  inner  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
broagh  both  bars  to  a  depth  of  8  feet  and  a  width  of  200  feet  at  a  total 
Btimated  cost  of  $32,000.  This  project  was  approved  by  the  Secretary 
f  War  February  5, 1853,  and  with  the  $10,000  then  available  chan- 
els  8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner  bar 
nd  60  feet  wide  through  the  outer  bar. 

By  act  of  Congress  approved  June  23, 1866,  a  survey  of  the  harbor 
ras  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
ras  to  ascertain  ^'  the  present  state  of  the  harbor  and  the  character  and 
stent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it  being 
iared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth,  was 
aking  northwestward  by  reason  of  sand  drifting  aloug  the  shore  in 
ich  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
ner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my  report 
.  the  survey,  dated  January  12, 1867,  I  stated  that  it  had  been  pro- 
»8ed  to  construct  a  breakwater,  extending  out  from  Long  Beach  to 
rest  the  sand,  but  the  danger  reared  did  not  seem  imminent,  and  I 
commended  a  series  of  observations  for  the  purpose  of  ascertaining 
e  nature  and  amount  of  changes  taking  place. 
In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 
In  1868  I  was  directed  by  the  Ghief  of  Engineers  to  make  '<  such  re- 
rvey  of  Bridgeport  Harbor,  Gonnecticut,  as  may  be  found  necessary 

ascertain  what  changes  have  occurred  since  the  survey  of  1866."  In 
y  report  on  this  survey  I  said  that  the  channel  remained  the  same, 
id  l^t  no  appropriation  was  needed  until  ^^  the  channel  is  tbund  in- 


i 


without  being  grounded,  and  without  the  aid  of  fighters,"  anda  c 
or  examination  of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  Gen.  Warren,  U.  8.  Engines 
made  an  examination  of  the  harbor,  and  found  it  unnecessary  tc 
flirther  surveys.  In  his  report,  dated  January  12, 1871,  Geu.  ^ 
submitted  a  project  for  dredging  a  channel  100  feet  wide  and  ] 
deep  at  extreme  low  water  (or  14  feet  feet  deep  at  mean  low  wate 
for  building  a  pier  3,000  feet  long,  extending  out  from  Long  Be 
be  partly  of  riprap,  partly  of  dolphins.  The  estimated  cost 
project  was  $124,000.  After  an  appropriation  of  $20,000  was  m 
1871,  work  under  this  project  was  begun,  dredging  to  depths  of 
13  feet  at  mean  low  water,  and  substituting  a  riprap  jetty  for 
and  dolphins.  The  jetty  was  completed,  as  far  as  deemed  nee 
in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  modifiei 
to  make  it  12  feet  deep  at  mean  low  water,  and  from  200  to  3 
wide.    This  was  accomplished  in  1882. 

In  1878,  in  compliance  with  the  terms  of  the  appropriation  act 

irear,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  fr 
ower  bridge  to  tlie  horse-railroad  bridge,  a  distance  of  about  3,0 

After  the  appropriation  of  1882  a  project  for  widening  to  600  f 
channel  between  the  inner  beacon  and  the  Naugatuck  Kailroad 
was  adopted  to  prevent  overcrowding  the  main  channel  by  vesi 
tering  to  seek  refuge  during  storms.  The  estimated  cost  was  % 
This  is  nearly  completed,  a  small  area  near  the  inner  beacon  ren 
to  be  dredged. 

In  November,  1887,  a  petition  was  sent  to  the  Secretary  o 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  askin 
$10,000  be  appropriated  for  a  channel  8^  to  9  feet  deep  and  1 
wide  above  the  horse-railroad  bridge.  This  petition,  wii^  indors 
and  reports  estimating  $18,000  as  the  cost  of  such  work,  is  prii 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1889,  Part  I 
697-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  the ; 
was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  T^ 
the  mayor  and  other  citizens  of  Bridgeport  representing  the  ne 
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PBOPOSEB  OPEBATIONS. 

Wifh  the  available  fimds  it  is  proposed  to  straighten  and  widen  a 
channel  through  the  enter  bar,  also  to  deepen  the  channel  through  a 
shoal,  about  1  mile  below  Stratford. 

Future  appropriations  should  be  applied  to  making  and  maintaining 
the  channel  in  the  river,  and  to  completing  the  breakwater  as  provided 
for  in  the  approved  project. 

The  estimated  cost  of  completing  this  improvement  is  9132,000  to 
which  should  be  added  about  $4,000  annually  for  maintenance  of  chan- 
nels and  for  repairs. 

Appropriations  for  the  Housatonic  Biver  have  been  made  as  fol- 
lows: 


AppUoatloii. 


Amoimii 


Sxaminatloxi 

Survey 

Sow  and  Pin  Jettv,  dredging 
Drew  Rock  Jetty,  dredging  ... 
Bredi^ 


Do. 
Do. 
Do. 
Do. 


Bamoving  Drew  Bock  and  Jetty  in  1887. 

Do ..« 

Do 

Commencing  breakwater,  dredging 

Bxtending  breakwater,  dredging 


Mar.  2,1867 
July  11, 1870 
Mar.  8,1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.  8,1876 
Jane  18, 1878 
June  U,  1R80 
Mar.  3,1881 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sepi  10, 1800 


Total 


$4S 

2,700 

15,000 

15,000 

10,000 

10,000 

5,000 

6,000 

2,000 

2,000 

2,000 

2,600 

5,000 

85.000 

85,000 


146,242 


The  Honsatonio  Biver  is  the  boundary  between  the  collection  dlBtricte  of  New  Haven 
and  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  about  15 
miles  east.    The  nearest  light-bonse  is  on  Stratford  Pointy  at  the  mouth  of  the  river. 

Moneif  statement 

July  1, 1891,  balance  nnexpended $40,196.46 

June  30, 1892,  amount  expended  during  fiscid  year 29, 151. 78 

July  1,1892,  balance  unexpended 11,044.68 

July  1, 1892,  outstanding  liabilities 5,901.00 

July  1, 1892, balance  available 6,1*43.68 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 25, 143. 68 

{Amount  (estimated)  required  for  completion  of  existine  project 112, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  100^  000. 00 
Submitted  in  compliance  with  requirements  of  sectionB  2  of  river  and 
harbor  Aots  ofl^  ftnd  18G7. 
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AJutraot  of  oontraott  for  improving  Rousatonie  River,  Connectictit,  in  force  durtng  (k$ 

jUoal  year  ending  June  SO,  1892, 


Name  and  addreBs  of  oon- 
traotor. 


Brown  &  Fleming,  Naw 
York  City. 

Brown  ft  Homing.  New 
Tork  Cit7.  Snpplemen' 
tarytoftoore. 

Blohard  Parzott,  New- 
biirg,N.Y. 


^^»*t^«»"-  Sal^aetof  contnust. 


traot. 


Dea  23,1800 


June  20, 1891 


Mar.  28, 1801 


Bellyery  of  riprap 
graniie  and  con- 
atrnction  of 
breakwater. 

SabatitntingNew 
York  City  stone. 

Hire  of  dredging 
plant. 


Bate  of  pay- 
ment. 


$1.83  per  ton 


$1.23  per  ton 


$18  per  actna 
working 
hour     of 
dredge. 


BwnftrVfr 


Contract  ooniplet«4 
May  28,  1802;  17,U0 
tons  of  New  York 
City  atone  delivered 
ana  plaeed. 

Completed  Not.  11, 
1891;  1&,789  CDbiO 
yards  removed  dor- 
83232  working  homt 


COMMEBdAL  STATISTICS  FOB  THX  CAUENDAB  TEAB  1891. 


At  Dtrhff  and  Shelton,  head  of  navigation. 


Steamers 

Sailing  yessels. 


Total 


Yeaaels  arriving  and  departing. 


Freight  received  and  abipped. 


Lomber,  8,060,000  feet 

Coal 

Paper 

Iron 

ICisoeUaneoos: 

Beoeived 

Shipped 


Tbtal 


Tonnage. 


20,700 
15.61« 
17,100 


63,418 


At  Stratford^  near  month  of  river. 


Yeaaels  arriving  and  departing. 


Larffe  vessels; 

Steamers •.••.....•. 

Sailing  vessels 

Bargee  in  tow 

Small  vessels; 

Oystermen  (sail  vessels). 


Total 


Nomber. 


1,000 

620 

75 

10,000 


ll,e&5 


Tnuitga 


00.  ON 
38,001 

i6,m 


us,»i 


Freight  received  and  shipped. 


Coal 

Oysters 

Ovster  sheila  . 
Misoellaneona 


Total 


Tona. 


40,000 

125 

12,500 

40,000 


92,625 


Yalaa 


1300, «; 

SOOlOOO 


1,0H,W 


The  total  tonnaj^e  of  river  freight  as  above  reported  is  206,480,  being  an  increueof 
G9,680  tons  over  that  reported  for  1890. 

No  new  lines  of  tEainftportBi\\oii\ifikV^\M«Q.  «atabliahed  ap<m  this  river  since  the  lui 
animal  report. 
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D  zo. 

IMPROVEMENT  OP  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  channel 
even  in  tiie  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  at  the  harbor's  month  was  about  5  feet  at  low 
water,  equivalent  to  11^  feet  at  high  water,  and  the  low- water  depth 
above  the  bridges  was  from  2  to  7  feet. 

PROJECTS  POR  IMPROVEMENT. 

In  1833  a  petition  of  the  citizens  of  Bridgeport  was  presented  to  Con- 
gress, asking  an  appropriation  of  910,000  to  improve  the  harbor.  This 
was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
feet  wide  through  the  outer  bar  and  100  feet  wide  through  the  inner 
bar,  or  so  much  as  the  appropriation  would  admit  of.  The  work  was 
done  by  contract  in  1837.  The  rate  was  high  (understood  to  be  72.8 
cents  per  cubic  yard),  and  the  frmds  were  e^austed  when  the  channel 
through  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Gapt.  Swift,  TJ.  S.  Engineers,  reported  that  the  channel  had 
been  sounded,  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper  than 
when  left  by  the  dredger. 

Nothing  farther  was  done  until  1852,  when  a  second  appropriation  of 
910,000  was  made.  Gapt.  Dutton,  U.  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  d  feet  deep  and  90  feet  wide,  and  on 
the  inner  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
through  both  bars  to  a  depth  of  8  feet  and  a  width  of  200  feet  at  a  total 
estimated  cost  of  $32,000.  This  project  was  approved  by  the  Secretary 
of  War  February  5, 1853,  and  with  the  910,000  then  available  chan- 
nels 8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner  bar 
and  60  feet  wide  through  the  outer  bar. 

By  act  of  Gongress  approved  June  23, 1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  <'  the  present  state  of  the  harbor  and  the  character  and 
extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it  being 
feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth,  was 
making  northwestward  by  reason  of  sand  drifting  along  the  shore  in 
such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
inner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my  report 
on  the  survey,  dated  January  12, 1867,  I  stated  that  it  had  been  pro- 
posed to  construct  a  breakwater,  extending  out  from  Long  Beach  to 
arrest  the  sand,  but  the  danger  feared  did  not  seem  imminent,  and  I 
recommended  a  series  of  observations  for  the  purpose  of  ascertaining 
the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 

In  1868  I  was  directed  by  the  Ghief  of  Engineers  to  make  <<  such  re- 
survey  of  Bridgeport  Harbor,  Connecticut,  as  may  be  found  necessary 
to  ascertain  what  changes  have  occurred  since  the  survey  of  1866."  In 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same^ 
and  that  no  appropriation  was  needed  until  ^^  the  chttxmi^  \&  iQiV);skdLm* 
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adequate  to  the  necessities  of  conunerce,  and  then  dredging  most  he 
resorted  to." 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gress, asking  that  an  appropriation  ^^be  made  to  remove  said  sand  bar 
(the  outer  bar)  and  to  widen  and  deepen  said  channel  and  harbor  in 
order  that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter 
without  being  grounded,  and  without  the  aid  of  lighters,"  and  a  survey 
or  examination  of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  Gen.  Warren,  TJ.  S.  Engineers.  He 
made  an  examination  of  the  harbor,  and  found  it  unnecessary  to  make 
further  surveys.  In  his  report,  dated  January  12, 1871,  G^u.  Warren 
submitted  a  project  for  dredging  a  channel  100  feet  wide  and  12  feet 
deep  at  extreme  low  water  (or  14  feet  feet  deep  at  mean  low  water),  and 
for  building  a  pier  3,000  feet  long,  extending  out  from  Long  Beach,  to 
be  partly  of  riprap,  partly  of  dolphins.  The  estimated  cost  of  tlie 
project  was  $124,000.  After  an  appropriation  of  $20,000  was  made  in 
1871,  work  under  this  project  was  begun,  dredging  to  depths  of  12  and 
13  feet  at  mean  low  water,  and  substituting  a  riprap  jetty  for  riprap 
and  dolphins.  The  jetty  was  completed,  as  &r  as  deemed  necessaiy, 
in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  modified  so  as 
to  make  it  12  feet  deep  at  mean  low  water,  and  from  200  to  300  feet 
wide.    This  was  accomplished  in  1882. 

In  1878,  in  compliance  with  the  terms  of  the  appropriation  act  of  that 

J  rear,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  from  the 
ower  bridge  to  tlie  horse-railroad  bridge,  a  distance  of  about  3,000  feet 

After  the  appropriation  of  1882  a  project  for  widening  to  600  feet  the 
channel  between  the  inner  beacon  and  the  Naugatuck  Railroad  Wliarf 
was  adopted  to  prevent  overcrowding  the  main  channel  by  vessels  en- 
tmng  to  seek  refuge  during  storms.  The  estimated  cost  was  $60,000. 
This  is  nearly  completed,  a  small  area  near  the  inner  beacon  remaining 
to  be  dredged. 

In  ^November,  1887,  a  petition  was  sent  to  the  SecretAiy  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  asking  that 
$10,000  be  appropriated  for  a  channel  8^  to  9  feet  deep  and  100  feet 
wide  above  the  horse-railroad  bridge.  This  petition,  with  indorsements 
and  reports  estimating  $18,000  as  the  cost  of  such  work,  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  L  pages 
697-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  the  project 
was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  War  hy 
the  mayor  and  other  citizens  of  Bridgeport  representing  the  necessi^ 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition,  witlL 
indorsements,  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1889,  Part  I,  pages  700-702.  The  indorsements  estimate  the  cost 
of  a  breakwater  from  the  Tongue  to  the  inner  beacon  at  about  $30,000, 
and  authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  ais  thus  extendi,  consists: 

(1)  In  dredging  to  make  and  maintain  a  channel  12  feet  deep  at  mean 
low  water,  and  300  feet  wide,  or  more^  from  Long  Island  Sound  to  the 
lower  bridge,  nearly  completed.    Estimated  cost  to  complete,  $17,000. 

(2)  In  dredging  to  make  and  maintain  a  channel  9  feet  deep  and  100 
feet  wide  from  the  lower  bridge  to  the  head  of  the  harbor,  partly  com- 
pleted.   Estimated  coah  to  eom^lete^  $3^000|  in  addition  to  fundis  nov 
ayailablai 
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(3)  In  baflding  a  breakwater  from  the  Tongue  to  the  inner  beacon, 
partly  finished ;  estimated  to  cost  $30,000,  of  which  $15,000  have  been 
appropriated. 

It  is  probable  that  nltimately  an  extension  of  the  east  breakwater 
win  be  required. 

Up  to  July  1, 1891,  a  breakwater  had  been  built  at  Long  Beach,  on 
the  east  side  of  the  harbor  entrance:  the  channel  from  Long  Island 
Sound  to  the  lower  bridge  had  been  dredged  12  feet  deep  and  300  feet 
wide,  or  over.  From  the  lower  bridge  to  the  horse-railroad  bridge  it 
had  oeen  made  100  feet  wide  and  9  feet  deep;  above  the  horse-railroad 
bridge  for  1,800  feet  it  had  been  made  9  feet  deep,  with  width  from 
75  to  90  feet.  A  contract  was  in.  force  for  extending  this  channel,  but 
work  under  it  had  not  been  begun.  The  breakwater  from  the  Tongue 
to  the  inner  beacon  had  been  begun,  and  300  linear  feet  partly  com- 
pleted, using  750  tons  of  riprap,  under  a  contract  then  in  progress. 

OPERATIONS  DXTBINa  THE  FISOAL  YEAB  ENDINa  JUNE  30,  1892. 

At  the  beginning  of  the  year  construction  of  the  breakwater  between 
the  Tongue  and  inner  beacon  was  in  progress  under  a  contract  with 
Messrs.  Brown  &  Fleming,  dated  January  26,  1891,  for  delivering  and 
placing  riprap  granite  at  the  rate  of  $1.29  per  gross  ton. 

During  the  fiscal  year  9,077  tons  of  riprap  were  delivered  and  placed 
in  the  work  as  required,  and  the  contract  was  completed  December  22, 
189L 

The  total  amount  of  stone  delivered  under  this  contract  was  9,827 
tons.  The  breakwater  was  built  to  cover  the  ftOl  distance  between  the 
Tongue  and  the  inner  beacon,  1,165  feet,  having  a  top  width  of  5  feet 
and  3  feet  above  high  water,  with  side  slopes  of  1  upon  1;  the  cross- 
section  being  made  less  than  designed  for  the  completed  work,  in  order 
to  cover  the  whole  distance  at  once  and  prevent  scouring. 

(Jnder  a  contract  with  Mr.  George  B.  Beardsley,  dated  February  27, 
1891,  for  dredging  in  Bridgeport  and  other  harbors,  at  14.6  cents  per 
cubic  yard,  work  in  Bridgeport  Harbor  was  begun  December  15, 1891, 
and  completed  February  18, 1892;  30,000  cubic  yards  of  mud,  sand, 
and  gravel  being  dredged.  The  9-foot  channel  above  the  horse-railroad 
bridge  was  extended  to  within  25  feet  of  Winton's  Dock,  the  upper 
landLig  in  the  harbor,  with  a  width  of  60  feet. 

PBESENT  OONDITION  OP  IMPBOTBMENT. 

The  12-foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  feet 
width  there  is  a  depth  of  11  feet  or  over;  thence  across  the  inner  bar 
and  up  to  the  inner  beacon  the  12- foot  channel  is  about  300  feet  wide; 
thence  up  to  the  Naugatuck  Eailroad  Wharf  it  is  600  feet  wide;  from 
that  wharf  to  the  lower  bridge  it  has  shoaled  so  that  the  present  depth 
is  firom  10  to  11  feet. 

The  channel  from  the  lower  bridge  to  the  horse-railroad  bridge, 
dredged  9  feet  deep  and  100  feet  wide  in  1878,  retains  nearly  that  depth 
and  width;  the  9-foot  channel  above  the  horse-railroad  bridge  is  from 
60  to  90  feet  wide,  and  about  2,600  feet  long,  extending  to  within  25 
feet  of  the  upx)er  landing. 

The  breakwater  at  lK>ng  Beach  has  settled  since  it  was  built,  in 
1871-^73;  it  stOl  serves  the  purpose  for  which  it  was  designed^  and  no 
repairs  are  now  needed. 

Th«  project  ofl882Ibr  making  600  feet  width  of  chamy^X^t^^^^iDL^^ 
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inner  beacon  and  the  19'aagataok  Bailroad  Wharf  was  'rex>orted  com- 
pleted in  1887;  the  inner  beacon  has  since  been  rebnilt,  and  its  location 
slightly  changed,  which  makes  it  desirable  to  cat  off  a  short  point  out- 
side the  new  position  of  that  beacon;  this  was  partly  done  in  1888. 

The  breakwater  from  the  Tongue  to  the  inner  beacon  has  been  bnilt 
to  fdU  length,  but  not  to  the  cross-sections  necessary  for  permanence. 

PBOPOSED  OPERATIONS. 

With  fhture  appropriations  it  is  proposed  to  complete  the  channel 
above  the  bridges,  to  remove  the  shoal  places  above  the  I^augatadL 
Bailroad  Wha^  and  to  widen  the  channel  eastward  to  the  harlx>r  line 
an  additional  width  of  about  200  feet;  also  to  complete  the  breakwater 
from  the  Tongue  to  the  inner  beacon.  The  estimated  cost  of  tiie 
above  work  is  $35,000;  it  could  be  done  to  advantage  in  a  single  year. 

The  annual  cost  of  maintaining  the  dredged  channels  in  this  harbor 
is  estimated  at  $3,000. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 
made  as  follows: 


Applioatioo. 


Dredging 
Dredging 
Survey  .. 

Dredging 
Dredging 
Dredging 
Dredging 
.Dredging 
Dredginjcr 
Dredging 
Dredging 

Dredging 
Dredging 

Do.' 
Dredging 
Dredging 


enter  bar 

outer  and  inner  bars 


and  521  feet  of  breakwater 

and  859  feet  of  breakwater 

inner  bar  and  upper  harbor 

bridge  to  Long  Island  Sound  (9  feet) 

bridge  to  Long  laland  Sound  (12  feet) .... 

upper  harbor  (9  feet) 

above  bridge  and  outer  bar  (9  and  12  feet) 
bridge  to  lK>ng  Island  Sound  (12  feet) .... 


above  inner  beacon  (12  feet) 

betwe^i  inner  beacon  and  railroad  whari  (12  feet). 


above  horse  railroad  bridge  (9  feet) . 
and  breakwater  at  Tongue 


Total 


July 
Aug. 
June 
July 
Kar. 
June 
Har. 
June 
Mar. 
Aug. 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Au«;. 
Aug. 
Sept. 


4,1836 

30,1852 

23,1866 

U,1870 

8,1871 

10.1872 

3,1873 

23,1874 

3,1875 

14,1876 

18,1878 

3.1879 

14,1880 

3,1881 

2,1882 

5,1884 

5,lHg6 

U,1888 

19,1800 


flO.OOOiM 

10,0(NlM 

1,985^38 

SOOlM 

ao,ooo.M 
40,ooaoo 

30,000.00 
20,000.01 
15,000.00 
10. 000. 01 
10,000.00 
10,000.l>0 
10,009.00 
10,000.00 

io,oi)aoo 

6,000.00 

ao.oooM 

10,000.00 
90,000.00 


Bridgeport,  the  port  of  entry  for  the  collection  diBtrict  of  Fairfield,  is  aitiuted 
aboat  2  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor. 
There  is  a  light-houae  at  the  entrance  to  the  harbor. 
Fort  Hale,  iMew  Hayen  Harbor,  the  nearest  work  of  defense,  ia  18  miles  eask 


Money  statement 

Jnly  1, 1891,  balance  nnezpended $19^90136 

June  30,  1892,  amount  expended  during  fiscal  year 18,49L9D 

Julyl,  1892,  balance  unexpended 1,410115 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 • 21, 410.15 

{Amount  (estimated) 
Amount  tnat  can  he  pi 
Submitted  in  compliance  with  requirements 
harbor  acts  of  1866  and  1867. 
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Ah$traci  of  contract$  for  improving  Bridgeport  Harbor,  Conneoticuty  in  force  during  th« 

fiscal  year  ending  June  SO,  189t» 


Kftine  and  addreaa  of 
contractor. 

Date  of 
contracts. 

SnbiJeGt. 

Price 

per  ton  of 

stone. 

Price 
per  cubic 

yard 
di«dged. 

RemArka. 

Brown  and  JPleming,  New 
York  City. 

Geo.  B.  Beardaley,  Bridge- 
port, Conn. 

Jan.  20,1881 
Feb.  27, 1891 

Deliverinff  riprap 
and  building 
breakwater. 

Dredfrinir* 

Ii.'zb 

Cent*. 

Contractoompleted 
Dec.  22,1891;  9,827 
tons. 

Contract  com  pleted 
Feb.  18,  1892| 
30,000  cubic  yard& 

14.6 

*Part  of  a  contract  for  dredging  in  the  harbora  of  Bridgei>ort,  Black  Bock,  Fire  Mile  BiTer,aiid 
Nonralk. 


COMMEBCIAL  STATISTICS  FOB  THE  CALENDAB  TEAB  1891. 

Arrivals  and  departures  of  vessels, 
[Draft  6  to  18  feet.] 


Foreign  arrivals 

Foreign  departures 

Coastwise  arrivals  and  departures 

Total 


Tonnage. 


2,846 

2,202 

1, 875, 554 

1,880,602 


Cargoes. 


Beceipts... 
Shipments. 

Total 


Tons. 


920.034 
415, 840 


Estimated 
value. 


$42,700,000 
41,650.000 


1,335,874  84,350,000 


The  above  Btatement  of  freight  tonnage  shows  an  increase  of  21,717  tons  over  that 
reported  for  1890. 

During  1891  4,960  vessels,  carrying  371,250  tons  of  cargoes,  entered  this  harbor  for 
refoge. 

Custom-house  receipts  for  year  ending  June  30,  1892,  $195,240. 

The  shipment  of  oysters  from  this  harbor  for  the  year  ending  June  30,  1892,  to 
domestic  and  foreign  ports,  amounted  to  682,275  bushels,  valued  at  $407,138. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1891. 


D  XX. 


DiPBOVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1^  miles  long  from  northeast  to  southwest  and  from  300 
to  2,500  feet  wide;  lies  between  the  mainland  on  the  west  and  Fayer- 
weather  Idand  on  the  east,  and  includes  the  navigable  ^Oixt  ot  Ct^^^Kt 
Creek,  a  small  tidal  inlet  which  extends  up  into  tke  ^ei^t^TtL  ^^£\>  ^1 
ENG  92 44 
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the  city  of  Bridgeport,  and  affords  water  communication  of  great  value 
to  several  large  manufactories  in  its  immediate  neighborhood.  It  is  in 
the  interest  of  the  city  of  Bridgeport  that  the  improvement  of  Blaek 
Bock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  fix)m  6  to  12  feet  at 
mean  low  water;  this  part  of  the  harbor. was  formerly  much  used  as  a 
refiige  for  vessels  overtaken  by  storms,  but  is  not  deep  enough  for 
most  vessels  now  engaged  in  commerce  through  the  Sound.  Before 
work  was  done  in  Cedar  Creek  the  depth  there  was  from  2  to  4  feet, 
and  the  channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on  the 
southeast  by  a  broad,  flat  sand  bar,  which  was  bare  at  about  half  tide, 
and  which  joined  Fayerweather  Island  with  the  main  shore. 

PROJECTS  FOR  IMPBOVEMENT. 

Between  1836  and  1838  $21,500  was  expended  in  building  a  sea  wall 
across  a  breach  in  the  southern  part  of  Fayerweather  Island  to  pre- 
serve the  light-house  reservation  at  the  south  end  of  the  island  and  to 
prevent  shoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12, 1883, 
Col.  McFarland,  U.  S.  Engineers,  submitted  a  project  providing — 

1.  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fayerweather  Island,  to  be 
about  half  a  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3| 
feet  above  mean  high  water  or  10  feet  above  low  water. 

2.  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estimated  cost  was: 

Breakwater $58,000 

Dredging 22,000 

Total 80,000 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1891,  the 
breakwater  had  been  built  to  its  full  length,  in  order  to  prevent  the 
currents  from  cutting  a  channel  across  the  bar,  but  its  cross-section  was 
less  than  designed,  both  in  height  and  width;  also  a  channel  6  feet 
deep  or  over,  had  been  dredged  with  width  of  80  feet  extending  from 
deep  water  northward  up  Cedar  Creek  to  within  500  feet  of  the  head  of 
the  creek,  being  2,200  feet  north  of  the  Forge  Company's  wharf.  This 
channel  was  frirther  widened  and  deepened  in  places  by  private  par- 
ties. 

OPERATIONS  DURING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  a  contract  with  Mr.  George  B. 
Beardsley,  dated  February  27, 1891,  was  in  force,  for  dredging  about 
26,000  cubic  yards  at  the  rate  of  14.6  cents  per  cubic  yauxl,  but  work  had 
not  been  begun. 

Under  this  contract  dredging  was  begun  December  15, 1891,  and  the 
contract  was  completed  February  27, 1892.  The  total  amount  dredged 
under  this  contract  was  28,000  cubic  yards;  the  channel  from  Fanchers 
Dock  upstream  for  about  2,000  feet  was  widened  by  40  feet,  making  its 
present  width  firom  90  to  100  feet  with  a  depth  of  6  feet  at  mean  low 
water;  the  bends  at  eitliei  end  of  the  new  channel  were  cut  oft',  and  a 
Amall  shoal  nearly  iu  ttout  oi¥>di.\ie\i^%\^^)Oe^^R^&  t^moved. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  sea  wall  built  in  1836-1838  across  a  breach  in  Fayerweather  Is- 
land is  still  effective  in  preserving  the  island  and  preventing  the  sea 
fipom  washing  over  into  the  harbor.    It  needs  some  repair. 

The  breakwater  between  Fayerweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  with  diminished  cross-section. 

Tlie  6-foot  channel  has  been  dredged  to  the  head  of  navigation  in 
Cedar  Creek,  the  east  branch  of  the  harbor,  with  fuH  projected  width 
and  depth,  and  is  now  in  good  condition. 

Additional  dredging  to  widen  and  deepen  the  channel  in  places  has 
been  done  by  private  parties. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  build  up  the  breakwater 
to  the  dimensions  projected,  and  to  maintain  the  present  channel. 

Appropriations  for  the  improvement  of  Black  Eock  Harbor  have 
been  made  as  follows: 


Applioation. 


Bailding  sea  wall  on  Fayerweather  Island. 

Surrey 

Baildfng  breakwater  and  dredging 

Dredgi  ng 

Do 

Do 


Total 


183^-1838 
Ang.  2,1882 
Jaly  6,1884 
Aug.  5,1880 
Aug.  11, 1888 
Sept.  19, 1890 


Amount. 


$21,500 

350 

20,000 

5,000 

10,000 

5,000 


61,850 


Black  Rock  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is 
the  port  of  entry.  There  is  a  light-house  at  the  harbor  entrance.  Fort  Hale^  New 
Haven  Harbor,  the  nearest  work  of  defense,  is  20  miles  east. 

Money  statement. 

Jnly  1^  1891,  balance  unexpended $5,117.38 

June  30, 18%2,  amount  expended  during  fiscal  year 4,711.75 

Julyl,  1892,  balance  unexpended 405,63 

Amount  appropriated  by  act  approyed  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 405. 63 

r  Amount  ^estimated)  required  for  completion  of  existing  prcnect 35, 000. 00 

J  Amount  uiat  can  be  profitably  expended  in  fiscal  year  en£ng  J  une  30, 1894  20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Ah$iraot  of  contract  for  improving  harbor  at  Black  Rook,  Conn,,  in  force  during  the 

fiscal  year  ending  June  SO,  1892, 


Hame  and  address  of  contractor. 

Date  of  con- 
tract. 

Subject  of  con- 
tract. 

Price  per 
cubic  yard. 

Remarks. 

George  B.  Beardsley,  Bridgeport, 
Conn. 

Feb.  27, 1891 

Dredging*.... 

CknU, 
14.6 

Contract  completed 
February   2  7,   1892: 
amount    removed 
28,000  cubic  yards. 

Part  of  a  contract  for  dredgii^  in  the  iiarbors  of  Bridgeport,  Blaoik.BAok^'FVv^lAV^A  'BJM«^  wa^ 
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COMMJCBCIAL  STATISTICS  FOR  THE  CALBKDAB  TEAR  1891. 

Freight  received  and  ehipped  by  water. 


Cwa 

Iron  and  steel. 
MisoellaneouB 


Articles. 


Total 58,963       i58,eaiL42 


Estimatoi 
▼aloe. 


$180,233.72 
190,060.00 
148.336.70 


Vessels  used  in  above  traffie, 

[Draft,  0  to  12  feet;  tonnage,  50  to  450  tons.] 

Steamers 137 

Sailing  vessels 96 

Barges 260 

Total 495 

In  addition  to  above,  2,800  vessels  anchored  for  refuge  in  Black  Rock  Harbor  doiine 
1891. 

The  above  figures  show  an  increase  in  tonnage  of  freight  over  that  reported  for 
1890  of  16,915  tons. 

No  new  lines  of  transportation  have  been  established  since  July  1, 189L 


D  12. 

IMPROVEMENT  OP  NORWALK  HARBOR,  CONNECTICUT. 

Norwalk  Harbor  or  Biver  is  a  tidal  estnry,  with  a  iianow  channel 
extending  about  3  miles  north  from  Long  Island  Sound  to  the  town  of 
Norwalk.  Above  Norwalk  the  river  is  a  small  fresh-water  stream. 
South  Norwalk  is  on  the  west  bank  of  the  river,  IJ  miles  below  Xor- 
walk.  At  this  point  the  river  is  crossed  by  two  drawbridges,  the 
lower  one  a  highway  bridge,  and  the  other  (450  feet  above)  the  bridge 
of  the  New  York,  New  Haven  and  Hartford  Bailroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  ot 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done^ 
and  when  improvement  was  begun  by  the  United  Stiites  the  low-water 
depth  to  South  Norwalk  was  5  feet,  and  to  Norwalk  but  1  foot. 


PROJECTS  POR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $80  "for  making* 
survey  of  the  harbor  of  Norwalk,  Connecticut,  with  a  view  to  its  im- 
provement.^' The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S. 
Engineers,  who,  in  his  report  on  the  same,  dated  May  10,  1830,  recom- 
mended excavating  the  channel,  proposing  to  build  a  steam  dredge  for 
the  purpose. 

The  cost  was  estimated  as  follows : 

Por  a  channel  12  feet  deep  at  ordinary  high  water $15,668.95 

For  a  channellO  feet  deep  at  ordinary  high  water i 12,28S.^ 
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To  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
ther  survey  was  ordered  by  Congress,  .which  was  made  in  the  same 
r. 

Q  his  report  on  the  latter  survey,  dated  December  16, 1871,  and 
ited  in  Senate  Ex.  Doc.  No.  23,  Forty-second  Congress,  second  ses- 
i;  also  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1872, 
:e  900,  Gen.  Warren,  U.  S.  Engineers,  submitted  a  project  for  dredg- 
a  channel  6  feet  deep  and  100  feet  wide  from  Long  Island  Sound 
to  Norwalk,  at  an  estimated  cost  of  $34,000. 

a  1880  the  terms  of  the  river  and  harbor  act  provided  that  ''so  much 
aid  appropriation  ($5,000)  as  shall  be  necessary  therefor  shall  be  so 
ended  as  to  have  a  channel  6  feet  deep  at  low  water  between  the 
imboat  landing  in  said  Korwalk  and  Long  Island  Sound."  As  a 
nnel  of  the  projected  width  (100  feet)  and  depth  of  6  feet  at  mean 

water  existed,  this  was  interpreted  as  requiring  a  depth  of  6  feet 
^treme  low  water  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1,  Part  I,  page  609),  which  would  be  of  8  feet  at  mean  low  water. 
I  the  project  was  accordingly  modified  to  provide  for  obtaining  that 
>th  up  to  South  Norwalk,  where  the  steamboat  landing  was. 
he  latest  estimate,  made  to  include  the  cost  of  this  mc^ification  and 
.  large  amount  of  dredging  already  required  to  maintain  the  chan- 

places  the  total  cost  from  the  time  of  beginning  work  at  $84,000. 
Tp  to  July  1,  1891,  the  channel  below  South  Norwalk  had  been 
dged  100  feet  wide  and  8  feet  deep  at  mean  low  water,  and  above 
th  ]^orwalk  it  has  been  made  from  60  to  100  feet  wide  and  6  feet 
p.  It  has  shoaled  in  places,  chiefly  from  subsidence  and  falling  in 
he  banks. 

iPESATIONS  DUBINa  THE  FISOAI.  YEAB  ENDING  JUNE  30,  1892. 

it  the  beginning  of  the  fiscal  year  a  contract  was  in  force,  entered 
0  February  27, 1891,  with  Mr.  George  B.  Beardsley,  for  dredging  at 
>  rate  of  14.6  cents  per  cubic  yard,  measured  in  scows.  Work  under 
6  contract  was  begun  October  20,  and  completed  December  7, 1891, 
etotaJ  amount  dredged  was  28,000  cubic  yards.  The  location  of 
rk  was  along  the  sides  of  the  channel,  both  above  and  below  South 
rwalk,  removing  shoals  that  had  formed  from  washing  in  and  sub- 
ence  of  the  banks. 

PRESENT  CONDITION  OP  IMPBOVEMENT. 

lie  channel  below  South  IN'orwalk  is  100  feet  wide  and  8  feet  deep 
nean  low  water ;  from  South  Norwalk  to  Norwalk  it  is  from  60  to  100 
}  wide  and  6  feet  deep  at  mean  low  water. 

PBOPOSED  OPERATIONS.  . 

he  project  is  completed,  except  so  far  as  relates  to  the  fiill  100  feet 
th  above  South  ITorwalk.  It  seems  inexpedient  at  present  to  attempt 
Daintain  a  greater  width  than  now  exists  in  this  part  of  the  harbor^ 
.  therefore  no  farther  work  upon  the  project  is  at  present  proposed, 
mall  amount  of  dredging  may  be  needed  from  time  to  time  to  repair 
maintain  the  existing  channels.  'So  appropriation  is  needed  for 
ensuing  year. 
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Appropriations  for  improving  Norwalk  Haibor  have  been  made  aa 
follows :  » 


Application. 


Survey 

1)0 

Dredging  (6  feet)  above  South  Norwalk 


Do 
Do 


Dredging  (6  feet)  below  South  Norwalk 


Do 


Dredging  (6  feet)  above  and  below  South  Norwalk 

Dredging  (8  feet)  below  South  Norwalk 

Dredging  (8  feet)  below  and  (6  feet)  above  South  Norwalk. 

Dredging  (6  feet)  above  South  Norwalk 

Dredging  (8  feet)  below  South  Norwalk 

Dredging  (6  feet)  above  South  Norwalk 

Dredging  (6  feet)  above  and  (8  feet)  below  South  Norwalk 
Do 


Total 


Mar. 
Mar. 
June 
Mar. 
June 
Mar. 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 


2,1829 
3, 1871 

10, 1872 
3.1873 

23,1874 
3, 1875 

18. 1878 
3,1879 

14, 1881) 
3,1881 
2, 1882 
5,18Jt4 
5,1886 

11.1888 

19,1890 


Amoont. 


$80.00 

l,lfi6.«6 

10, 00().  00 

10, 000. 00 

10.  OO-J.  00 

T.tKi'J.flO 

e.imoo 

lO.uOO.OO 

5,  tm.  fto 

5, 00(1  (.K) 
5, 000.  Ill 
6, »)('  no 
3,  (Kit.  (lU 

•3,oa'.'W 

4, 0ti!».  OO 


84,24G.« 


*  Part  of  an  appropriation  of  $28,000,  of  which  $25,000  was  required  to  be  expended  at  'Wilsun'i 
Point. 

Norwalk  is  in  the  Fairfield  collection  district;  and  is  11  miles  west  of  Bridgeport, 
the  port  of  entry. 

Norwalk  light-honse  is  on  Sheffield  Island,  at  the  harbor  entrance. 

The  nearest  work  of  defense  is  Fort  Schnyler,  Throgs  Neck^  at  the  head  of  Long 
Island  Soond,  about  29  miles  southwest* 

Money  statement 

July  1, 1891,  balance  unexpended $4,767.21 

June  30, 1892,  amount  expended  during  fiscal  year 4, 583. 68 


July  1, 1892,  balance  unexpended 


183.33 


Abstract  of  contract  for  improving  Noncalk  Harbor,  Connecticut,  in  force  during  tXt 

fiscal  year  ending  June  SO,  1892. 


Name  and  address  of  contractor. 

Dat«  of  con- 
tract. 

Subject. 

Price  per 
cubic  yard. 

Bemarks. 

G«orge  B.  Beardsley,  Bridgeport, 
Conn. 

Feb.  27, 1891 

Dredging* 

Cent*. 
14.6 

Contract  completed 
Dec.  7, 1891.  Amount 
dre<lgcd,28.U0UcabJe 

yards. 

*  Part  of  a  contract  for  dredging  in  the  harbors  of  Bridgeport,  Black  Kock,  Five  Mile  Biver,iiMl 
Iforwalk, 


COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR  1891. 

Arrivals  and  departures  of  vessels. 
[Draft,  7  to  12  feet;  tonnage,  100  to  500  tons.] 


Kind  of  vessels. 


Ko.flf 
ronnd 

tiipA- 

•L«51 
4:5 

i         M 

2.3 


Steamers 

San  vessels 

Affges  and  canal  boats. 


Total 


*  I  think  it  would  be  perfectly  fait  to  add  to  this  report,  say,  100  trips  each  of  10  oyster  stesners, 
ao  averace  cargo  of  40  tons  «&Ak,ai  sa  vr«c«^«^^\i!6  ot  %LQ  per  ton;  or  1,000  trips    10,000 
fM|,00O. 


iritk 
il 
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Cargoes, 

Articles.  Ton,.       ^«J|-^ 


Coal 100.000  $400,000 

Lumber  (16.000.000  feeU  ^ 18,1)00  39u,000 

General  merchandise 250,000      I5,00i>,000 


Total 


368,500       15,700.000 


The  above  fignres  show  an  increase  in  freight  tonnage  of  56,000  tons  over  that  re- 
port4?(l  for  181K). 
One  new  line  of  transportation  has  been  established  since  July  1,  1891. 


D  13. 

BIPROVEMENT  OF  HARBOR  AT  WILSONS  POINT,  CONNECTICUT. 

Wilsons  Point  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  about  1 J  miles  west  fi'om  the  mouth  of  Norwalk  River  or  Harbor. 

The  lower  half  of  the  harbor  is  about  half  a  mile  wide,  with  depth 
de<*reasing  from  16  feet  gradually  to  6  feet  at  Wilsons  Point;  the  upper 
half  is  from  1,000  to  500  feet  wide,  with  depth  of  3  feet  or  less  at  low 
tide.  The  harbor  is  sheltered  by  the  mainland  and  by  Sheffield  Island 
(the  most  westerly  of  the  Norwalk  islands),  from  all  quarters  except 
the  southwest;  it  is  partly  sheltered  from  the  southwest  by  "Bell 
Island,"  an  island  separated  from  the  mainland  by  a  marsh  and  narrow 
creek. 

Wilsons  Point  Harbor  has  been  used  to  some  extent  for  many  years 
as  a  harbor  of  refuge  and  place  to  lie  up  for  the  night  by  fishing  boats 
and  oyster  steamers,  and  occasionally  by  barges  caught  out  in  storms. 

There  is  no  settlement  upon  the  shores  of  the  harbor,  except  a  col- 
lection of  summer  cottages  on  Bell  Island. 

A  few  years  ago  the  Danbury  and  Norwalk  Railroad  Company  (now 
a  branch  of  the  Housatonic  Railroad  Company)  made  Wilsons  Point 
their  terminus,  and  subsequently  the  New  England  Terminal  Comi^any 
was  formed  to  construct  docks,  car  yards,  and  coal  sheds,  and  to  operate 
in  the  interest  of  the  Housatonic  Railroad  and  its  connections.  A  large 
dock  was  built,  with  transfer  bridges,  by  which  freight  cars  were  taken 
on  board  steamers,  and  freight  carried  to  New  York  City  without  un- 
loading and  reloading. 

PROJECTS  FOR  I3IPR0VEMENT. 

March  3, 1888,  a  letter  was  sent  by  the  Hon.  William  P.  Frye,  United 
States  Senator,  to  the  Secretary  of  War,  asking  that  a  special  exami- 
nation of  Norwalk  Harbor  be  made  with  reference  to  a  developing 
business  which  urgently  required  further  improvements.  This  letter  was 
referred  to  me  for  report.  Upon  inquiry  it  was  learned  that  the  busi- 
ness referred  to  was  that  of  the  railroad  terminus  at  Wilsons  Point, 
and  that  it  was  desired  that  the  United  States  undertake  di'edging  a 
channel  15  feet  deep  and  300  feet  wide  up  the  harbor  to  the  vicinity  of 
the  railioad  wharves.    There  was  no  money  available  foi:  ^  ^^\ali\^i^ 
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examination  of  the  locality,  but  estimates  for  dredging  based  npon 
recent  U.  8.  Coast  Survey  charts  were  made  as  follows : 

230,000  cubic  yards,  at  20  cents H^m 

Contingencies,  15  per  cent 6, 900 

Total 52,900 

The  river  and  harbor  act  of  1888  made  appropriation  for  !Norwalk 
Harbor,  Conn.,  of  $28,000,  with  provision  as  follows: 

Twenty-five  thousand  dollars  of  which  shall  be  expended  in  dredging  and  deepen- 
ing the  channel  in  the  lower  harbor  up  to  Wilsons  Point. 

Up  to  July  1, 1891,  the  channel  had  been  made  15  feet  deep  at  mean 
low  water,  and  480  feet  wide  from  Long  Island  Sound  up  nearly  to  the 
wharves,  with  an  additional  width  of  200  feet  on  the  east  side  near  the 
wharves  for  a  length  of  760  feet;  close  to  the  wharves  the  channel 
dredged  by  the  New  England  Terminal  Company  is  12  feet  deep. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

With  the  approval  of  the  Chief  of  Engineers,  dated  February  14, 
1891,  dredging  was  begun  February  22, 1892,  under  open  agreement 
with  A.  J.  Beardsley  &  Son,  the  rat«  being  8 J  cents  per  cubic  yard,  the 
same  as  paid  under  the  previous  contract. 

One  hundred  and  seventy-nine  thousand  cubic  yards  of  mud  and  sand 
have  been  dredged  from  the  channel,  making  a  depth  of  15  teet  at 
mean  low  water;  the  west  side  of  the  channel  to  the  wharves  was 
widened  by  about  220  feet,  and  a  channel  on  the  west  side  of  the 
wharves  was  dredged  200  feet  wide  and  about  1,300  feet  long,  parallel 
to  and  75  feet  distant  from  the  wharves. 

Work  under  this  agreement  was  completed  June  23, 1892. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  close  to  the  docks  dredged  by  the  Terminal  Company 
is  12  feet  deep  at  mean  low  water;,  outside  of  this  is  a  channel  15  feet 
deep,  extending  out  to  deep  water  in  Long  Island  Sound,  about  700  feet 
wide,  with  an  additional  widtli  of  200  feet  on  the  east  side  for  a  dis- 
tance of  750  feet  south  from  the  wharves. 

The  15-foot  channel  has  been  extended  northward  parallel  to  the 
wharves  and  75  feet  from  them,  with  a  width  of  200  feet.  These  chan- 
nels are  all  in  good  condition,  and  afford  easy  access  to  the  wharves  for 
vessels  of  considerable  depth. 

PROPOSED  OPERATIONS. 

The  improvement  of  this  harbor  is  completed  as  for  as  nowdesigned; 
no  further  work  is  projected  and  no  appropriation  is  required. 

Appropriations  for  improving  harbor  at  Wilsons  Point  have  been 
made  as  follows: 


Application. 


Drwiffing* 
Do.... 


Total 


Aug.  n,  1888      «6.«! 


Sept  19. 1890 


Amomt 


90.000 


55,000 


*Part  of  an  appropriation  of  $28,000  for  Norwalk  Harbor,  directed  by  the  appropriation  act  to  be  o* 
pended  at  Wilaona  Point. 
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Wilsons  Point  is  in  the  Fairfield  collection  district,  and  is  abont  14  miles  south 
west  from  Bridgeport,  the  port  of  entry. 

Norwalk  Lighthouse,  on  Sheffield  Island,  is  about  half  a  mile  south  of  the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  about  29  miles  southwest. 

Money  statement 

July  1,  1891,  balance  unexpended $18;215.69 

Jane  30,  1892,  amount  expended  during  fiscal  year 9, 881. 99 

July  1,  1892,  balance  unexpended 8,333.70 

July  1,  1892,  outstanding  liabilities 6,212.87 

y 

July  1, 1892,  balance  available 2,120.83 


COMMERCIAL  RTATI8TICS  FOR  THE  CALENDAR  YEAR  1891. 

No  commercial  statistics  for  this  harbor  have  yet  been  received.  The  amount  of 
commerce  reported  for  1890  was  221,202  tons;  it  was  probably  somewhat  greater  for 
189L 


D  14. 

IMPROVEMENT  OF  FIVE-MILE  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  Sound, 
aboat  2  miles  west  of  the  mouth  of  i^orwalk  Harbor,  Connecticut.  It  is 
about  1  mile  long  and  from  300  to  800  feet  wide.  About  three-quarters 
of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  mouth  the 
depth  is  about  3  feet,  increasing  to  9  feet  at  a  point  about  750  feet  out 
into  the  sound.    The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  Mile  Kiver  has  been  largely  engaged  in  oyster-grow- 
ing, and  in  this  business  now  employs  about  137  vessels. 

These  vessels  can  only  enter  or  leave  the  harbor  at  high  tide,  conse- 
quently during  their  busy  season  they  are  obliged  to  lie  up  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT  FOB  IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examina- 
tion of  this  harbor  was  ordered,  which  was  made  in  the  following  fall, 
and  reported  on  under  date  of  December  7, 1886,  and  printed  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1887,  Pai't  I,  page  639 

In  this  report  a  project  for  improvement  was  proposed,  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100 
feet  wide,  to  extend  up  the  harbor,  and  to  be  about  6,000  feet  long;  the 
estimated  cost  was  $25,000.  This  project  was  adopted  in  1888,  when 
work  under  it  was  ordered  by  the  appropriation  of  $5,000  made  by  act 
of  Congress  of  August  11, 1888. 

Up  to  July  1, 1891,  22,938  cubic  yards  had  been  dredged  under  this 
project,  making  the  channel  about  1,500  feet  long,  50  feet  wide,  and  8 
feet  deep  at  mean  low  water. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  was  in 
force,  entered  into  with  Mr.  George  B.  Beardsley,  Tmdet  A»»\fe  oi  ^€^ 
mary  27, 1891,  rate  14.6  cents  per  cubic  yards,  measxix^  Vxi  W5«^^ 
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Work  uuder  this  contract  was  begun  August  25,  and  comi>leted 
October  9,  1891,  the  total  amount  dredged  being  30,000  cubic  yards. 
The  previous  dredged  channel,  1,500  feet  long,  about  50  feet  wide,  and 
8  feet  deep  at  mean  low  water,  was  widened  to  60  feet  and  extended 
about  950  feet  to  a  point  opposite  Monsells  Dock. 

PRESENT   CONDITION   OP   IMPROVEMENT. 

Under  the  existing  project  tlie  channel  has  been  dredged  fi'om  deep 
water  in  Long  Island  Sound  about  2,450  feet  up  the  harbor,  with  width 
of  60  feet  and  depth  of  8  feet  at  mean  low  water.  It  retains  its  depth 
fairly  well,  the  only  shoaling  being  from  a  slight  falling  in  of  its  banks. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  widen  and  extend  the 
harbor  channel,  as  contemplated  by  the  project. 

Appropriations  for  imijroving  harbor  at  Five  Mile  River  have  been 
made  as  follows : 


Application. 


Date. 


I 


Dredginjf An*:.  11, 1888 

Do Septl9,li>9U 


Total 


Amoant 


$5,000 
5,000 

10. 000 


Five  Mile  River  is  in  the  Fairfield  collectiou  district,  and  is  about  13  miles  we*t  of 
Bridgeport,  the  port  of  entry. 

The  nearest  light-house  is  on  Sheffield  Island,  nearly  2  miles  from  the  mouth  of  the 
harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  Island  Sound, 
27  miles  southwest. 

Maney  statement. 

July  1, 1891,  balance  unexpended $5,126.87 

June  30, 1892,  amount  enpended  during  fiscal  year .5, 013. 83 

July  1, 1892,  balance  unexpended 113.  M 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. (K) 

Amount  available  for  fiscal  year  end ing  June  30,  1893 5. 113. 04 

{Amount  (estimated)  required  for  completion  of  existing  project 10,  (XK).OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1804    10, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improrinff  Five  Mile  River  Harbor,  Connecticut^  in  force  rf«^ 

ing  Jittcal  year  ending  June  SO,  1892. 


Kame  and  address  of  contractor 

Date  of  con- 
tract. 

Snbject. 

Priceper 
cable  yard. 

Remarka. 

George  B.  Beardsley,  Bridgeport, 
Conn. 

Feb.  27, 1891. 

Dredging*...- 

CenU. 
U.6 

Contract  completeA 
Oct.  9.1891. :«.000  ca- 
ble 3'ards  dredged. 

*"  VtiTt  of  a  contract  for  dredging  m  t^e  \xax\Mn^Qf  Bridgeport»  Black  Book,  Five  Mile  Blrer,  aad 
JTornaJk. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR   1891. 

Biisliels  of  oysters  raised 720, 000 

Value  of  oysters  raised $432, 000 

Steamers  employed 25 

Sail  vessels  employed 112 

Diiift  of  above  vessels ft  et . .  1^  to  8 

Tonnage  of  above  vessels tuns..  2  to  175 

Value  of  above  vessels $222, 000 

About  10,000  tons  of  coal  were  landed  here  dnring  the  year  1891,  and  this  would 
be  largely  increased  but  for  the  delay  in  discharginff  because  of  shoal  water. 
No  new  lines  of  transportation  have  been  established  since  July  1, 1891. 


D  IS. 

IMPROVING  STAMFORD  HARBOR.  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Long  Island  Sound, 
about  6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of 
a  bay  about  a  mile  long  and  a  mile  broad,  and  of  the  mouth  of  the  Mill 
River,  a  small  stream  which  is  dammed  at  Oliver  Street  Bridge,  the 
head  of  the  harbor.  The  original  low- water  depth  for  a  mile  below  the 
bridge  was  from  1  to  3  feet  in  a  crooked  channel,  and  the  6-foot  curve 
in  the  bay  was  about  6,600  feet  below  the  bridge  j  the  wharves  are  all 
in  the  upper  half  of  this  distance. 

The  mean  rise  of  the  tide  is  7.9  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $100  for  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made  by  Capt.  Hartman  Bache,  U.  8.  Engi- 
neers, in  1829.  In  his  report  on  the  same,  dated  May  10,  1830,  Capt. 
Bache  recommended  excavating  the  channel  (proposing  to  build  a  steam 
dredge  for  the  purpose),  the  cost  being  estimated  as  follows : 

For  a  channel  12  feet  deep  at  ordinary  high  water  (abont  4  feet  at  mean 

low  water) $13,250.00 

For  a  channel  10  feet  deep  at  ordinary  high  water 11,035.20 

!No  money  was  appropriated  for  carrying  out  thifi  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12,  1883  (printed  in  Senate  Ex.  Doc.  ISTo.  50,  Forty- 
eighth  Congress,  first  session,  also  in  annual  report  of  the  Chief  of 
Engineers  for  1884,  Part  I,  page  672),  Col.  McFarland,  U.  8.  Engi- 
neers, submitted  a  project  for  dredging  a  channel  80  feet  wide  and  6 
feet  deep  at  mean  low  water,  from  deep  water  in  the  bay  up  to  Oliver 
Street  Bridge,  estimated  to  cost  as  follows: 

Dredging,  80,000  cuhic  yards  of  mud,  at  20  cents $16,000 

Contmgenciea 4,000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  the  work  under  this  project  wsls  w^^tqn^^  \>1  \X^^ 
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Secretary  of  War,  August  30, 1886,  after  the  first  appropriation  for  im- 
proving the  harbor  had  been  made. 

Up  to  July  1, 1891,  the  channel  had  been  made  5  feet  deep  at  mean 
low  water  and  80  feet  wide  up  to  within  1,000  feet  of  the  head  of  the 
harbor,  where  the  width  was  but  50  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1892. 

The  dredging  under  open  market  transaction  which  was  suspended 
in  June,  1891,  was  resumed  November  17,  1891,  and  completed  Decem- 
ber 10, 1891 ;  the  total  number  of  yards  removed  during  the  fiscal  year 
was  7,365,  making  a  total  of  22,915  cubic  yards  under  the  appropria- 
tion of  1890. 

Two  bends  in  the  upper  part  of  the  harbor  were  widened  20  feet  on 
the  west  side  for  a  distance  of  about  650  feet  north  from  W.  D.  Smith's 
coal  dock. 

PRESENT  CONDITION  OF  THE   WORK, 

The  channel  depth  is  now  6  feet  at  mean  low  water,  and  about  80 
feet  wide  from  deep  water  in  the  bay  up  to  within  1,000  feet  of  the 
head  of  the  harbor;  near  the  head  of  the  harbor  the  width  is  from  50 
to  70  feet;  at  the  bends  the  width  has  been  made  from  100  to  140  feet 

PROPOSED  OPERATIONS. 

The  last  appropriation  completes  the  amount  originally  estimated 
for  this  project,  and  the  project  itself  is  practically  completed.  Small 
amounts  will  be  required  from  time  to  time  to  maintain  the  channels. 

Appropriations  for  improving  Stamford  Harbor  have  been  made  as  fol- 
lows: 


Application. 


Snrvey... 

Do... 

Dredging 

Do!!! 


Total 


Date. 


Mar.  2,1829 
Auf?.  2,1882 
AufT.  5.1886 
Aufr.  11, 1888 
Sept.  19, 1880 


Amoonl 


lioo 

390 

10.000 

5.000 

5.01)0 


ao,tio 


Stamford  Harbor  is  in  the  Fairfield  collection  district  of  which  Bridgeport  is  the 
port  of  entry.  There  is  a  light-house  on  the  Middle  Ground  at  the  harbor  entrance. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  south- 
west. 

Money  statement. 

July  1,  1891,  balance  uneicpended $3,287.18 

June  30,  189i2,  amount  expended  during  fiscal  year 3. 226. 45 

July  1,  1892,  balance  unexpended 60.78 

Amount  appropriated  by  act  approved  July  13,  1892 15»  OC*.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15,060^73 
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OOMaiSHCIAI.  STATISTICS  FOB  THB  CALENDAK  YEAR  1891,  NOT  INCLUDING  THAT  VIA 

THE  CANAL. 

ArrivaU  and  departure  of  veaaeU, 
[Draft,  5  to  12  feet;  tonnage,  10  to  375  tons.] 


Kind  of  vessels. 


Kg  of 
rutiiid 
trips. 


Steamers 

Sailing  vessels 
Barges 

Total.... 


180 
400 
170 


750 


Freight  received  and  shipped. 


Coal 

liUmber  and  baryta 
Miacellaneons 

Total 


Estimated 
value. 


$100,000 

45,000 

140,000 

285,000 


No  new  lines  of  transportation  have  been  established  since  Jaly  1,  1891. 
The  above  figures  show  an  inorease  of  freight  tonnage  of  9,000  tons  over  those  re- 
ported for  189£ 


COIOOEBCB  OV  THE  BAST  BBANCH  (SOMETIMES  CALLED  THE  CANAL). 

Arrivals  and  departures  of  vessels. 
[Draft,  5  to  12|  feet;  tonnage,  50  to  543  tons.] 

Steamers 502 

Sailing  vessels 75 

Barges 160 

Total 737 

Freight  received  and  shipped. 


Artioles. 


Coal 

Lnmber  and  building  materials 
liisceUaneoos 

Total 


Value. 


$i:i7, 236 

104,800 

3, 180, 025 


8,422,061 


No  statistics  have  heretofore  been  received  of  the  commerce  of  the  East  Branch. 

No  new  steam  lines  of  transportation  have  been  established  since  July  1,  1891, 
bnt  a  somewhat  regular  communication  has  been  inaugurated  between  the  East 
Branch  and  Cold  Spring,  Long  Island^  by  sailing  vessels,  which  bring  over  produce, 
and  which  use  the  £ast  Branch  as  being  most  convenient  to  the  business  center  oz 
the  town.    In  the  above  figures  no  small  boats  or  pleasure  oraft  are  included. 
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D  i6. 
IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  Eiver  and  a  bay 
at  its  mouth  opening  into  Long  Island  Sound.  The  river  for  about  IJ 
miles  from  its  mouth  forms  the  boundary  line  between  the  States  of 
New  York  and  Connecticut.  It  was  formerly  navigable  to  within  a 
few  hundred  feet  or  the  bridge  at  Port  Chester,  a  Sttle  more  than  a 
mile  above  the  mouth. 

Before  improYcment  the  available  depth  up  to  the  wharves  was  about 
1  foot  at  mean  low  water. 

The  mean  rise  of  tide  is  7.4  feet. 

PROJECTS  FOR  IMPROYEMENT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment based  on  it  was  submitted  and  adopted.  The  project  provided 
for  the  removal  of  two  rocks — Sunken  Eock,  at  the  entrance  to  the  bay, 
with  5.7  feet  low- water  depth,  to  be  removed  to  11  feet,  and  Salt  Bock, 
about  1,000  feet  above  the  mouth  of  the  river,  partly  bare  at  low  water, 
to  be  removed  to  9  feet  depth ;  it  also  provided  for  a  breakwater,  400 
feet  long,  at  Byram  Point.    The  estimated  cost  was  as  follows: 

Sunken  Rock,  1. 474.5  cubic  yards,  at  $40 ^,980 

Salt  Rock,  316.3  cubic  yards,  at  $40 12,652 

Breakwater  at  Byram  Point 25,000 

Total 96,632 

Under  this  project  Salt  Eock  was  removed  in  1873.  No  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2, 1882,  and  a  project  for  expending  the  funds 
available  in  1884  (about  $16,000)  was  submitted  and  approYcd.  It 
provided  for  making  a  channel  firom  60  to  100  feet  wide  and  2^  feet 
deep  at  mean  low  water,  from  the  bay  to  the  vicinity  of  the  bridge  at 
Port  Chester.  The  channel  was  completed  to  within  150  feet  of  the 
bridge  in  May,  1885. 

In  1886  9,232  cubic  yards  of  sand  and  graYcl  were  dredged,  stra]gh^ 
ening  the  channel  and  removing  small  lumps  and  irregularities.  Under 
the  appropriation  of  95,000  made  in  1888,  the  project  was  modified 
to  omit  the  removal  of  Sunken  Eock,  and  to  change  the  location  of 
the  proposed  breakwater,  making  it  extend  from  Sunken  Kock 
toward  the  shore.  Sunken  Eock  was  dangerous  only  because  it  was 
submerged,  and  was  at  the  ^side  of  the  channel;  the  channel  width  at 
the  rock  was  ample.  A  breakwater  with  the  end  on  the  rock,  rising 
some  distance  above  high  water,  would  serve  as  a  beacon,  and  wonld 
be  an  aid  instead  of  a  danger  to  navigation,  besides  affording  more 
shelter  than  the  originally  proposed  breakwater;  thus  it  would  take 
the  place  both  of  the  breakwater  and  of  the  removal  of  Sunken  Bock, 
together  estimated  to  cost  $83,980.  On  account  of  this  modification^ 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  the  estimated 
cost  of  completion  of  project  was  reduced  from  $64,632  to  925,000. 

Up  to  July  1, 1891,  Salt  Eock  had  been  removed,  a  channel  2 J  feet 
deep  atmeanlow  water  had  been  dredged  up  to  the  Port  Chester  Highway 
Bridge,  and  585  linear  feet  of  breakwater  had  been  conBtructed  froa 
Sunken  Eock  toward  Byram  Point. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Bock  has  been  removed  to  a  depth  of  9  feet  at  mean  low  water. 

An  available  channel,  2^  feet  deep  at  mean  low  water,  has  been 
dredged  to  a  point  150  feet  below  the  bridge;  thence  to  the  bridge, 
the  width  is  25  feet.  In  front  of  the  wharves,  where  vessels  lie  aground 
at  low  tide,  the  bottom  has  been  leveled  as  nearly  as  practicable. 

Five  hundred  and  eighty-five  linear  feet  of  the  breakwater  have  been 
built  with  the  top  5  feet  wide,  and  1  foot  above  high  water,  and  with 
slopes  of  1  upon  3 ;  the  end  of  the  breakwater,  resting  upon  Sunken 
Bock,  was  built  to  5  feet  above  high  water,  to  serve  as  a  beacon. 

PROPOSED  OPERATIONS. 

With  fiiture  appropriations  it  is  proposed  to  extend  the  breakwater 
to  high-watermark  on  Byram  Point,  and  to  maintain,  and,  if  necessary, 
to  deei)en  the  channel  of  the  river. 

The  estimated  cost  of  completion  of  the  project  is  $20,000. 

Appropriations  for  Port  Chester  Harbor  have  been  made  as  follows: 


Application. 


RemoTing  Salt  Rook 

Dredeing:  in  Byrun  River  and  Bay 

Breakwater 

Do 


Total 


June  10, 1872 
Aug.  2,1882 
Aug.  11, 1888 
Sept.  19, 1890 


Amount. 


$12,000 

15,000 

5,0U0 

5,000 


87.000 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York. 

l^e  nearest  light-house  is  on  Great  Captain  Island,  If  miles  east  of  the  month  of 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  15  miles  south- 
west. 

Money  statement 

Jnly  1, 1891,  balance  unexpended $1,058.69 

June  30,  1892,  amount  expended  during  the  fiscal  year 446. 67 

Jnly  1, 1892,  balance  unexpended 612.02 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 612. 02 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Ainonn  t  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  ziver  and 
harbor  acts  of  1866  and  1867. 
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COMMEUCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1891* 

Jrrival9  and  departures  of  veeeeU, 
Dralti  6|  to  0  feet;  tonnage,  2S  to  300  tons. 


No.  of 
ruund 
trips. 


Tonnafe. 


Steamers. . . 
Sail  vessels 
Barges 

ToUl 


207,000 


Freight  received  and  ehiftped  by  water. 


Receipts . . . 
Shipments . 

Total 


Estimated 
▼aloe. 


$1,100,000 
900,000 

2,000,000 


The  above  fieures  show  an  increase  in  tonnage  of  freights  since  1890  of  11,000  tons. 
The  princinsS  articles  of  commerce  by  water  are  manufactured  goods,  coal,  ixoDf 
liirmers'  proauce,  and  general  merchandise. 
No  new  lines  of  transportation  have  been  established  sinoe  July  1, 1891. 


D  17, 
IMPROVEMENT  OF  LARCHMONT  HARBOR.  NEW  YORK. 

Larchmont  Harbor  is  a  bay  on  the  northwest  shore  of  Long  Island 
Sound,  about  25  miles  by  water  from  the  Battery,  New  York  City,  and 
6  miles  southwest  from  the  boundary  between  the  States  of  Kew  York 
and  Connecticut.  The  harbor  is  about  half  a  mile  wide,  and  extends 
rather  more  than  half  a  mile  inland;  it  is  a  basin  with  no  definite  chan- 
nel, the  low- water  depth  of  18  feet  at  the  entrance  gradually  decreasing 
towards  the  shores,  east,  north,  and  west. 

The  harbor  is  chiefly  used  by  the  Larchmont  Yacht  Club,  but  is  more 
or  less  sought  by  small  coasters  and  fishing  vessels  for  refuge  or  for 
night  anchorage.  It  is  exposed  to  storms  from  ea^t  to  south,  and  dar- 
ing northeast  storms  heavy  seas  roll  around  Long  Beach  Point,  east  of 
the  harbor,  and  compel  vessels  to  go  well  up  into  shosJ  water  for  shelter. 

The  entrance  is  divided  into  three  channels  by  two  rocks;  Umbrella 
Bock,  about  800  feet  from  the  west  shore,  being  a  large  ledge  with  least 
depth  of  3.1  feet  at  mean  low  water,  and  Huron  Bock  about  900  feet 
southwest  from  the  east  shore,  a  smaller  ledge  with  least  depth  of  9J) 
feet.  The  channel  between  the  rocks  is  over  900  feet  wide,  and  is  tiie 
one  almost  invariably  used.  There  are  other  rocks  inside  tJie  harbor 
which  are  well  known  and  are  marked  by  spindles:  they  are  too  near  tlie 
west  shore  to  interfere  with  the  use  of  the  harbor  for  general  navigation. 

The  mean  rise  of  tide  is  7.4  feet. 
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PROJECTS  FOB  IMPBOYEUENT. 

The  river  and  harbor  act  of  August  11, 1888,  provided  fbr  a  survey 
of  Larchmont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  November  26, 1889,  was  printed  as  House  Ex.  Doc 
^No.  40,  Fifty-nrst  Congress,  first  session,  and  also  in  the  Annual  Ueport 
of  the  Chief  of  Engineers  for  1890,  Part  I,  page  675.  With  the  report 
were  presented  two  alternative  projects  for  improvement;  one  for  re- 
moval of  Umbrella  and  Huron  rocks,  the  other  for  breakwaters  to  cover 
each  rock  and  extend  to  the  nearest  shore;  the  cost  of  removing  the 
rocks  to  15'  feet  depth  at  mean  low  water  was  estimated  at  9126,000, 
and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the  date  of  tiie 
report,  the  preference  of  those  most  interested  in  the  harbor  was  ex- 
pressed in  favor  of  removing  the  rocks :  after  ftirther  consideration  they 
changed  their  views,  preferring  the  breakwaters,  and  in  accordance 
with  their  petition  or  request,  a  clause  in  the  first  draft  of  the  river  and 
harbor  act  of  1890,  which  required  that  the  money  appropriated  for  tiiis 
harbor  be  expended  ^^to  remove  obstructions  at  moutii  of  harbor"  was 
struck  out. 

The  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
harbor  was  approved  by  tiie  Secretary  of  War  September  27, 1890, 
after  the  first  appropriation  for  improving  the  harbor  was  made. 

Up  to  July  1, 1891,  74  linear  feet  of  Umbrella  Breakwater  and  64 
linear  feet  of  Huron  Breakwater  had  been  built. 

OPBBATIONS  DXTBINa  THE  FISCAL  YEAB  BNDINa  JTJNB  30,  1892. 

Nothing  was  done. 

PBESBNT  OONDITION  OF  IBIFBOVEILENT* 

The  only  public  work  done  in  this  harbor  is  the  beginning  of  con- 
struction of  two  breakwaters;  Umbrella  Breakwater  has  been  made  74 
feet  long  and  Huron  Breakwater  64  feet  long.  Both  were  begun  upon 
the  rocks  and  were  built  to  10  feet  above  low  water,  with  top  width 
of  4  feet,  the  outer  ends  being  slightly  higher  to  serve  as  beacons  on 
the  rocks.  At  their  present  lengths  they  serve  no  other  purpose  than 
to  mark  the  rocks. 

PROPOSED  OPERATIONS. 

Futore  appropriations  should  be  applied  to  completing  both  break- 
waters, as  provided  for  in  the  project. 

The  only  appropriation  for  improving  Larchmont  Harbor  is  the  one 
of  $5,000  made  by  act  of  Congress  approved  September  19, 1890. 

Larchmont  Harbor  is  in  the  ooUeotion  district  of  New  York.  The  nearest  light- 
honse  is  on  Execution  Rook.  3  miles  southward.  Fort  Schuyler,  about  8  mUes  south- 
west^ is  the  nearest  work  ox  defense. 

Money  gtatemenU 

July  1, 1^1,  balanoeuMQCpended $41428 

June  SOy  1892,  amount  expended  during  fiscal  year  •.••..••••  ••••  ..••  ••••         293. 83 

July  1, 1892,  balance  unexpended 120.85 

{Amount  ^estimated)  required  for  completion  of  existing  project 100^  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  jear  endine  JxmeSO,  1894   ^^^X^^ 
Submitted  in  compliance  with  requirements  of  seotionB  S  of  tXTtt  md. 
harbor  acts  of  1866  and  1807, 

MNQ  92^ 45 
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OOMMBRCIAIi  8TATISTIG»  FOB  THB  CALENDAR  TEAM  1SSL 

Knmber  of  yachts  entering  harbor  daring  1891  (estimated) 9;  900 

Draft  of  these  yachts feet..  Sto  18 

Tonnage  of  these  yachts tons..  3to400 

Number  of  yessels  other  than  yachts  entering  harbor  for  reftige  or  for  night 

during  1891  (estimated) 250 

Draft  of  snoh  Yessels • • •••••• ••...••..feet..  4  to  10 

Tonnage  of  such  Yessels... ••••••.•.••••••••••••••••••••••••.••.•••.  .tons..  10  to  900 

JDrHgJU  dUekarged  la  Zankaumt  Harbor  la  1891. 

Number  of  cargoes • •... 90 

Amount  in  tons ..•••• •••.••••••••••••.••..  9^000 

Fettslt  a¥med  5y  Lairekmimt  Taeki  CM. 

[Dtafl^  from  8  to  IS  feeti  toonage,  8  to  800  tonti  total  toniuigs^  fi,000  tons.] 

Steamers • 18 

Schooners 88 

Sloops • •• • •• •..••••.•••..• 86 

Smaller  boats • 87 

Total IS 

No  new  lines  of  transportation  haYo  been  established  sinoe  July  1^  1801. 


D  z8. 

DfPBOyEMENT  OF  EC^O  HASBOfi,  NEW  BOGHBELLE,  NEW  YORK. 

Echo  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sonnd.  dii- 
tant  about  24  miles  by  water  jQrom  the  battery  at  New  York.  It  is  land- 
locked except  towards  the  southeast  and  has  a  good  anchorage.  Nearly 
all  of  the  water  transportation  of  the  town  of  New  Bochelle  is  carried 
on  through  IMs  harbor. 

The  depth  in  the  bay  varies  firom  6  to  16  feet  at  mean  low  water, 
though  the  low-water  channd  up  to  the  wharyes  is  only  from  1  to  2  fort 
deep. 

The  mean  rise  of  tide  is  7JS  tdeL 

PBOJEOT  FOB  IMPBOyEMENT* 

A  survey  was  made  in  1875  and  a  project  based  on  it  was  submitted 
December  20, 1875,  and  subsequently  adopted,  providing  for  tiie  xe- 
moval  of  two  rocky  reefs  from  the  channel,  viz: 

First.  Shee^head  Bee^  lyine  midway  between  Edio  Island  and  Dndk 
Point,  which  had  1.6  feet  of  water  upon  it  at  low  tide.  This  was  to  be 
removed  to  a  depth  of  9  feet  at  low  water,  which  required  the  excava- 
tion of  872.5  onbio  yards  of  rock,  costing $SQ,90L1I 

Second.  Start  fiock,  which  projects  abont  2  feet  above  low  water,  and 
lies  in  the  channel  120  feet  from  Beaufort  Point.  This  was  to  be  re- 
moved to  7  feet  below  low  water,  requiring  the  excavation  of  870  cable 
yards  of  rock,  costing •• IS^fnilO 

Contingencies ••••••••••••••••••• •••••••••••••.      S,0S1,1S 

Total 38^966.98 

A  depth  of  7  feet  over  Start  Bock  was  obtained  in  January,  1880,  and 
in  1881-1883  606  cubic  y ax&%  ^^x^  t^u^^n^  ftom  the  southern  part  of 
fiheepsheadEee£|ina^£%i^^»^^'&>^  ^si^&K^^^SSS^^^^^Aitkmofxai* 
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dents  of  New  Bochelle  was  sabmitted,  asking  that  the  money  then 
available  be  expended  in  dredging  up  to  the  wharves.  This  was  ap- 
proved by  the  Chief  of  Engineers  and  the  money  was  expended  in  mak- 
ing a  channel  40  feet  wide  and  4  feet  deep  at  mean  lowwater,  extend- 
ing from  the  bay  to  within  300  feet  of  the  head  of  the  harbor,  a  distance 
of  about  1,050  feet. 

OPERATIONS  BXTRINa  THE  PISOAL  YEAR   ENDINa  JUNE  30,  1892. 

The  available  fonds  were  insofBcient  to  continue  the  improvement^ 
and  no  work  was  done. 

PRESENT  OONBinON  OP  IMPROVEMENT. 

Start  Eock  has  been  removed  to  7  feet  depth  at  mean  low  water  and 
about  one  half  of  Sheepshead  Beef  has  been  removed  to  a  depth  of  9 
feet  at  mean  low  water. 

The  channel,  dredged  4  feet  deep  and  40  feet  wide  in  1889,  has  filled 
somewhat,  but  is  still  used  by  vessels  going  to  the  upper  wharves. 

PROPOSED    OPERATIONS. 

To  complete  the  project  there  yet  remains  the  removal  of  the  rest  of 
Sheepshead  Keef,  which  can  be  done  with  the  balance  of  the  original 
estimate  not  yet  appropriated,  $17,000,  provided  it  be  available  at  one 
time,  and  it  is  recommended,  on  the  ground  of  economical  expenditure, 
that,  if  further  appropriations  be  made  for  removal  of  rocks  in  this 
harbor,  not  less  than  the  estimated  sum  required  be  appropriated. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  New 
York,  have  been  made  as  follows: 


▲ppUoatton. 


Amountk 


Bamoral  of  start  Rook. 

Do 

Bomaral  of  Sheepshead  Bock. 

Do 

Dnd^g 


June  IS,  1878 
Mar.  8,1870 
June  14, 1880 
Mar.  8,1881 
▲ng.    8,1882 


$10,000 
8,000 
8,000 
8,000 
8,000 


Total 


22,000 


Echo  Harbor  is  in  the  ooUeotion  district  of  New  York. 
The  nearest  light-house  is  on  Execution  fiock. 

The  fortiUcations  on  Throgs  Neck,  7  miles  to  the  westward|  are  the  nearest  works 
of  defense. 

Money  statement. 

{Amount  ^estimated)  required  for  completion  of  existing  project^ $17, 000. 00 
AmonnttnatcanbeproAtably  expendedinfisoalyearendmg  JnneSO,  1894    17, 000.00 
Submitted  in  compliance  with  reqirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867. 


OOMMKRCIAL  STATISTICS  FOR  THE  CAUEin>AB  TKAB  1891. 

Ko  statistics  for  the  calendar  year  1891  hare  been  receiyed.    The  Tinin\)«t  «)it  Vsu^ 
affreight  reported  receired  for  1890  is  probably  a  fail  annnal  ttiv«t^<bt^  jVA  \«3eea» 
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D  zg. 

DfPROYEMENT  OF  EAST  CHESTER  CBEEK,  NEW  YOBK. 

East  Ohester  Greek,  called  also  Hntchinson  Biver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses  marshes 
of  one-quarter  to  a  mile  in  width  and  empties  into  East  Chester  or 
Pelham  Bay,  a  large  bay  on  the  northwest  shore  of  Long  Island  Soond, 
just  east  of  Throgs  Neck  and  20  miles  by  water  from  the  Battery, 
New  York  City.  The  width  of  the  creek  varies  from  25  feet  to  a  hadf 
mile  at  high  water,  but  the  channel  is  narrow  everywhere. 

Pelham  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  montk 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  Eiver 
branch  of  the  New  York,  New  Haven  and  Hartford  Eailroad,  and  at 
Lockwood,  about  2|  miles  above  its  mouth,  the  stream  is  crossed  by 
the  Boston  road.    All  three  bridges  are  drawbridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7.1  feet. 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  from  4  to 
9  feet  deep  at  low  wateor,  but  the  depth  decreased  frhrther  up,  and  at 
Town  Dock,  the  principal  landing,  about  1^  mOes  from  the  mouth,  the 
available  depth  at  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  Dock,  the  stream  was  narrow  and  crooked,  and  the 
depth  about  the  same  as  just  below. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  for  East  Chester  and  Mount  Yemon;  the  latter  is  a  rapidly 
growing  place  with  a  present  population  of  about  14,000.  The  mm 
part  of  the  city  of  Mount  Yemon  is  about  2  miles  from  Town  Dock.  It  is 
understood  to  be  mainly  for  the  benefit  of  prospective  Mount  Yemon 
commerce  that  the  improvement  of  East  Chester  Creek  is  desired. 

PBOJEGTS   FOB  IMPBOVEKENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress. 
It  was  made  in  the  same  year,  and  in  the  reiK)rt,  dated  January  19, 
1872,  and  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1872,  page  812,  three  plans  of  improvement  were  outlined,  viz: 

For  making  and  maintaining  by  means  of  a  tidal  basin  and  a  systm 
of  dikes  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$1,646,000. 

For  making  and  maintaining  in  the  same  way  a  channel  U  feet  deep 
at  mean  high  water  (about  4  feet  deep  at  low  water)  estimated  to  oost 
$731,000. 

For  securing  7  feet  depth  at  slack- water  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  from  the  mouth  of  the  creek), 
estimated  to  cost  $300,000. 

No  recommendation  as  to  the  worthiness  of  improvement  accompanied 
these  estimates.  March  25, 1872,  the  House  of  Bepsesentatives  passed 
a  resolution  inquiring  the  cost  of  removing  obstructions  between  tide- 
gauges  No.  1  and  No.  2,  so  as  ^' to  afford  the  same  depth  of  water  aboTS 
station  No.  1  as  now  prevails  below  it.'' 

In  reply  to  this  resolution  a  report  was  submitted  April  3, 1872j  (see 
Annual  Eeport  of  Chief  of  Engineers  for  1872,  page  814)  contauung 
the  following  estimates: 

Basin,  purohaseof  site,  18  acres,  at  $150 |3  700 

Excayation  to  level  of  mean  low  water,  200,000  cnbic  yards,  at  40  cents 80  000 

Excavation  of  cut,  60,000  cubic  yards,  at  40  cents 24,000 

Diking  and  revetting  bankB  ol  <i\jA» 12,000 

Engmeering  and  conting^vxci^a • 17,806 

Total r^^ 
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This  plan  coutemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Lockwood  and,  as  it  was  necessary  in  any  case  to  re- 
place the  old  arch  bridge  of  the  Boston  road  by  a  drawbridge,  changing 
the  location  of  such  bridge  to  a  point  about  700  feet  eastward,  so  as  to 
give  a  straighter  and  cheaper  channel  for  the  stream. 

In  1873,  $25,000  was  appropriated  for  improving  East  Chester  Greek. 
It  was  designed  to  expend  it  in  accordance  with  the  above  estimates, 
which  were  then  considered  an  adopted  project,  but  no  means  haa 
been  provided  for  acquiring  the  land  needed  for  tiie  proposed  cut  at 
Lockwoods,  so  no  work  was  done  at  that  time. 

Jn  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  drawbridge  at  Lockwood  could  not  be  made.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  East  Chester  and  Pelham  and 
was  supx)orted  by  the  towns  jointly.  Under  the  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it;  therefore  the  town  of  Pelham 
would  not  consent  to  the  change  and  the  old  bridge  was  replaced  by 
an  iron  drawbridge  in  the  same  location.  The  proposed  location  of 
the  cut  had.  therefore,  to  be  altered  to  bring  it  to  the  drawbridge.  This 
necessitated  excavating  a  considerable  amount  of  rock  at  an  increased 
cost  of  $10,000.  (See  Gen.  I^ewton's  letter  to  the  Chief  of  Engineers, 
September  24, 1875.) 

In  1875  $12,000  more  was  appropriated  for  this  improvement,  but  it 
it  was  not  until  1877  that  a  commission,  appointed  by  the  State  of  'New 
York,  finally  obtained  the  land  for  the  proposed  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  for  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high- water  level;  this  contract  included  .about  3,149 
cubic  yards  of  rock  excavation,  1,210  linear  feet  of  pile  dike,  and  140 
linear  feet  of  crib  dike.  It  was  completed  in  1878,  and  in  that  year 
and  in  1879,  under  an  appropriation  of  $10,000  made  June  18, 1878, 
dredging  was  done  by  hired  labor,  removing  a  shoal  of  bowlders  just 
outside  of  Pelham  bridge  and  making  a  channel  about  125  feet  wide 
and  9  feet  deep  at  high  water  on  the  west  side  of  Goose  Island,  being 
an  extension  of  the  original  project. 

In  1879  $3,500  was  appropriated  for  continuing  the  improvement, 
and  $3,500  in  1880 ;  these  appropriations  were  not  expended  until  1884. 

In  the  Annual  Keport  for  1879  it  was  stated  as  necessary,  to  com- 
plete the  improvement  from  Pelham  Bridge  to  Lockwood,  ^'to  con- 
fitruct  dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distance 
of  5,800  feet."    In  1880  these  dikes  were  estimated  to  cost  $40,000. 

The  appropriations  were  not  large  enough  to  warrant  beginning  the 
cut  above  Lockwood  or  the  above-mentioned  dikes,  and  these  pro- 
posed works  were  apparently  abandoned  for  the  time  being.  In  1881 
Gen.  Newton,  XJ.  S.  Engineers,  then  in  charge,  reported  that  "further- 
more, until  it  is  proved  that  a  depth  of  9  or  10  feet  •  •  •  can  not 
be  maintained  under  the  scale  of  improvement  already  completed,  it 
will  be  unnecessary  to  inaugurate  new  works.  The  amount  of  funds 
available,  $7,372.14,  will  be  quito  suf&cient  for  tiie  present  wants  of 
the  case." 

This  money  was  expended  in  1884  in  dredging  just  below  Town  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5,  1886,  $10,000  were  appropriated  for  this  improvement, 
wliich  was  mostly  expended,  in  1888  and  1889,  in  dredging  between 
Town  Dock  and  Lockwoodj  to  remove  shoals  from,  tl^^  ^t^^qtqiS^ 
dredged  channeL 
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In  1887  au  estimate  was  made  of  the  cost  of  the  several  proposed  ex- 
tensions  of  project,  from  which  it  appears  that  $84,0(K)  have  been  either 
expended  or  estimated  for  works  not  included  in  the  first  estimate,  and 
that  estimate,  therefore,  should  be  increased  to  $221,000  if  it  is  pro- 
posed to  carry  out  the  original  plan  with  these  extensions. 

It  was  proposed  to  expend  the  appropriation  of  $5,000  made  August 
11, 1888,  in  dredging  a  cut  above  Lockwood,  and  in  January,  1889, 
the  line  of  cut  was  staked  out  and  a  description  given  to  the  State 
commissioners  for  securing  right  of  way.  They  were  asked  to  obtain 
permission  to  deposit  the  material  on  the  marsh  lands  adjacent  to  tiie 
cut,  which  could  be  done  cheaply  as  compared  with  the  cost  of  cany- 
ing  it  out  into  Long  Island  Sound.  The  commissioners  reported  that 
this  consent  could  not  then  be  obtained,  and,  as  the  available  funds 
were  not  sufficient  to  begin  work  under  any  other  plan  for  di8XK>sing  of 
dredged  materials,  work  was  postponed  until  liurger  appropriations 
should  be  made. 

Up  to  July  1, 1891,  no  work  had  been  done  above  Lockwood;  the 
channel  below  Lockwood  had  an  available  depth  of  9  feet  at  mean 
high  water,  with  widths  from  50  to  125  feet,  and  was  used  by  sueh 
commerce  and  freight  as  could  be  convenientiy  discharged  at  Toim 
Dock  and  at  Lockwood. 

OPERATIONS  DUBINa  THE  FISOAL  YEAB  BNDINa  JUNB  30,  1893. 

Ko  work  of  improvement  was  done.  Bight  of  way  for  the  channel 
above  Lockwood  and  consent  to  deposit  dredgings  ui>on  adjacent  banks 
have  been  tendered  by  the  owners  of  the  land. 

The  local  authorities  in  charge  of  the  drawbridge  at  Lockwood  have 
begun  repairs  necessary  in  order  to  open  the  draw. 

PRESENT  OONDITION  OF  IMPBOVEMBKT. 

There  is  a  channel  of  not  less  than  9  feet  depth  at  mean  high  water 
(2  feet  at  low  water)  from  the  bay  up  to  Lockwood,  being  about  100 
leet  wide  up  to  a  point  l^OOO  feet  above  Town  Dock,  thence  to  Loek- 
wood  from  50  to  75  feet  wide.  The  dikes  on  the  east  side  of  tiie  channel 
near  Lockwood  are  in  fiair  condition. 

The  cut  above  Lockwood  has  not  been  begun. 

PBOPOSED  OPERATIONS. 

As  soon  as  the  drawbridge  at  Lockwood  is  put  in  working  order  it 
is  prox)Osed  to  apply  the  available  funds  to  beginning  the  projected  cut 
above  Lockwood;  it  is  estimated  that  the  cut  can  be  made  about  one- 
third  ite  contemplated  length. 

The  prox)osed  dikes  below  Town  Dock  do  not  seem  to  be  necessary 
at  present  as  a  means  of  improving  or  maintaining  the  channel  The 
work  remaining  to  be  done  under  the  project  is  the  excavation  of  the 
cut  above  Lockwood  and  small  repairs  and  maintenance  of  the  pre- 
viously dredged  channel  below  Lockwood,  for  which  revised  estimates 
amounting  to  $55^000  were  submitted  in  uie  annual  repoorfe  fixr  1891. 
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Appropriations  for  improving  East  Chester  Greek  have  been  made, 
follows: 


▲pplioattoo. 


Cattfais  throngli  manb  and  rook  and  dfldnc  (In  1877) ••.•.•••. 

Dredging  nnder  Boston  Bood  Bridge  Mid  at  Goose  Island 

Dredging  near  Lookwood,  Goose  Island,  and  PeUuun  Bridge • 

Dredging  firom  40  to  iN)  feet  wide  firomPeU  Point  to  Town  Dock i 

Dredging  Above  Town  Dock  (not  wholly  expended) 

Vot  yet  expended •••• 


Ttotal 


Har.  8, 1873 
Mar.  8,  1875 
June  18, 1878 
Mar.  8,1879 
June  14, 1880 
▲ng.  S,1886 
Ang.11,1888 


Amonnta 


$25,000 

12,000 

10,000 

8,500 

8,500 

10,000 

6,000 


08,000 


East  Chester  Creek  is  in  the  conectioii  district  of  New  York. 
The  nearest  light-house  is  on  the  "  Stepping  Stones,''  8  miles  southeast  of  the 
month  of  the  creek. 
The  nearest  work  of  defense  is  Fort  Sohnyler,  Throg  Keok,  abont  8^  miles  south* 

Money  statement 

Jnljly  1891,  balance  unexpended  ..••• ••••••••••• •••    $7,141.08 

July  1, 1892,  balance  unexpended •• 7,141.03 


(Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amountihat  can  be  profitably  expendeainflscaljear  en&ie  June  80,1894    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  xiyer  and 
harbor  ftcts  of  1866  and  1807. 


COMMSBOZAL  STATXSTICB  FOB  THB  OAUENDAB  YSAB  18IIL 

ArrivdU  (md  departure$  of  veueU, 

Schooners  •••••••.••••••••••..••.•  ••....•....•••••.•••••  ••••••••••••  •••••••• 

Sloops 9 

Barges 193 

Total  234 

Dreight  received  attd  eJUpped, 

3bfM. 

Lumber 7,240 

Building  material 880 

Stone 16,810 

Water  pipe  (iron) 900 

Coal  18,285 

Ice :...    9,000 

Total  47,116 

The  aboYC  figures  show  an  increase  in  tonnage  orer  that  reported  for  1890  of 
27.610. 
No  new  lines  of  transportation  hAYO  been  established  since  July  1, 188L 


D  ao. 

dcpboteheut  of  gbeenpobt  habbob,  kew  yobk. 

This  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of 
Long  Island,  lying  between  the  north  fork  on  the  northwest  asid.  iLot^ 
and  Shelter  island  on  the  southeast  and  sonth.    The  ttns^ot^^^  \SC!QPQSi&. 
is  erposed  to  stoima  Aom  the  northeast  and  eaaU 
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A  sand  spit,  called  Joshua  Point,  formerly  protected  the  little  bay 
at  6reenx)ort  from  easterly  storms,  but  in  a  few  years  prior  to  1883 
this  had  worn  away  rapidly  and  the  sand  had  been  carried  into  the 
bay. 

The  mean  raise  of  tide  is  2.4  feet. 

FBOJEOT  FOB  IMPBOYEMBNT. 

The  river  and  harbor  act  for  1881  ordered  a  survey  of  this  harbor, 
the  report  upon  which,  dated  January  20, 1882.  and  printed  in  the  An- 
nual Beport  of  the  Chief  of  Engineers  for  1882,  Part  I,  page  6^,  con- 
tained plans  and  estimates  for  a  breakwater  (extending  to  the  curre 
of  18  feet  depth)  to  be  built  to  3  feet  above  mean  high- water  levels  with 
a  top  width  of  5  feet  and  side  slopes  of  1  upon  1;  the  estimated  cost 
was  946,000.  The  first  appropriation  for  the  harbor  was  made  by  aet 
of  Congress  of  August  2, 1882,  and  thereui)on  the  project  was  adopted 
as  above.  In  1890,  the  project  was  modified  to  provide  for  building  up 
the  breakwater  to  a  height  of  5  feet  above  mean  high  water,  to  extend 
it  no  further  (it  was  then  1,570  feet  long),  and  to  apply  the  remainder 
of  the  estimate  for  completion  of  improvement  to  dredging  in  the  aa- 
chorage  afforded  by  the  breakwater. 

Up  to  July  1, 1891,  about  909  linear  feet  of  the  breakwater  had  been 
built  up  as  required  under  a  contract  in  progress  and  arrangements 
had  been  made  for  dredging  to  increase  the  area  of  the  anchorage  basin 
of  9  feet  depth. 

OFEBATIONS  DXTBINa  THE  FISCAL  YEAB  Ein)INa  JXJKR  30,  1882. 

During  the  past  fiscal  year  694  tons  of  stone  were  delivered  and 
placed  on  the  top  of  the  breakwater,  building  it  up  to  a  height  of  5  foet 
above  mean  high  water  for  the  remaining  ^1  feet  of  its  length.  The 
contract  was  completed  August  26, 1891, 1,114  tons  of  granite  having 
been  delivered  and  placed  as  required. 

Offers  for  dredging  had  been  invited  by  circular  letter  and  the  pro- 
I>osal  of  the  Har&ord  Dredging  Company  to  do  the  required  work  at 
the  rate  of  18  cents  per  cubic  yard  had  been  accepted.  Dredging  was 
begun  September  10  and  completed  October  29, 1891 ;  12,037  cubic  yards 
being  removed,  enlarging  the  area  of  9  feet  depth  inside  the  breakwater 
by  about  1^  acres  and  dredging  a  channd  40  feet  wide  and  6  feet  deep 
at  mean  low  water,  to  afford  entrance  to  Sterling  Basin,  a  locality  mach 
used  for  winter  anchorage  on  account  of  its  complete  shelter  and  soft 
bottom.  * 

PBESENT  OONDITION  OF  IMPBOVEMENT. 

The  breakwater  is  now  1,570  feet  long,  5  feet  wide  on  top,  the  top 
being  5  feet  above  high  water;  it  contains  19,310  tons  of  stone. 

The  available  anchorage  of  9  feet  depth  has  been  increased  by  1} 
acres  of  completely  sheltered  area,  and  a  channel  40  feet  wide  and  6  feet 
deep  exists  between  the  outer  harbor  and  Sterling  Basin,  where  there 
is  completely  landlocked  anchorage  of  about  4  acres,  with  3  feet  depth 
or  over  at  mean  low  water. 

PBOPOSED  OPEBATIONS. 

JPature  appropriations  will  be  applied  to  enlarging  the  anchorage 
bdfiin  by  dredging  aaptON\^<^m>^^TSi<(^^^<^^x<^\^ 
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Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows: 


▲ppUoftUon. 


Burvsy .......... ........•■ 

Expended  on  breakwater.. 

Do 

Do 

Do 

Breakwater  and  dredging. 


Total. 


8.1881 
Aug.  2,1882 
July  6,1884 
▲ng.  5,1886 
Ang.11,1888 
8l$l.l9,1880 


AmoiDit* 


600 

10,000 

10,000 

6,000 

5,000 

6,000 


86,500 


Greenport  is  a  port  of  delivery  in  the  collection  dlBtriot  of  Sag  Harbor. 
The  nearest  light-house  is  on  Long  Beach  Point,  3  miles  to  the  eastward. 
The  nearest  work  of  defense  is  Fort  Trumboll,  New  London  Harbor,  Gonneoticaty 
21  miles  distant  in  a  stndght  line. 

Mimey  statement. 

Jnly  1, 1891,  balance  unexpended $4,505.86 

June  30, 1892,  amount  expended  during  fiscal  year 1^312.94 

Julyl,  1892,  balance  unexpended 192.91 

Amount  appropriated  by  act  approved  July  18, 1892 11, 000. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 11, 192. 91 


AhtiraeiB  of  coniraeU  for  improving  harbor  at  Oreenport,  New  York,  In  foroe  during  the 

jUoal  year  ending  June  SO,  1892. 


and  addreaa  of  oontrao- 
tors. 


Brown  &  Fleming,  If  ew  York 


Hartford  Dredging  Company, 
Hartford,  Conn. 


Snl^eet  of  oontraot. 


Delivering  riprap 
ffranite  and  Doild' 
mg  np  breakwater. 


Dredging 


Price  per 
ton. 


$L20 


Prioeper 
oabicyard. 


$0l18 


Oontraot  completed 
Aag.lO,  1891.  Total 
amount  1, 114  tone 
granite. 

Cmitract  completed 
Cot  29,  1891,  12,037 
oabioyarda. 


Commercial  statistics  for  the  calendar  year  1891  for  Greenport  Harbor  have  been 
maked  for  and  have  not  been  received. 


D  az. 


mPKOVEMENT  OF  PORT  JEFFESSON  HABBOB,  NEW  YOBK. 

Port  Jefferson  Harbor  is  on  the  north  shore  of  Long  Island  and 
about  50  miles  east  from  New  York  City.  It  is  a  mile  long  and  aver- 
ages three-qnarters  of  a  mile  wide,  and  a  large  part  of  the  area  has  a 
depth  of  18  feet  or  more  at  low  tide.  Tributary  to  this  harbor,  on  fhQ 
west,  are  Setauket  Harbor  and  Conscience  Bay,  two  shallow  tidal  basins. 
Port  Jefferson  Harbor  is  surrounded  on  three  sides  by  hills  and  is  sep- 
arated from  Long  Island  Sound  on  the  north  by  a  beach  of  sand  and 
gravel,  through  which,  and  nearly  in  the  axis  of  the  harbor  ^i&  ^  ^ycv^<^ 
entrance  400  feet  wide.    This  entrance  is  Port  JeSes^on  lxii<6\)^  ^oA 
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through  it  a  tidal  reservoir  of  2  sqnare  miles  area  receives  and  dis- 
charges some  300,000,000  cubic  feet  of  water  with  every  tide,  produdng 
a  current  whose  maximum  velocity  exceeds  4  miles  per  hoar.  In  the 
narrow  part  of  the  inlet  the  depths  have  always  been  considerable,  but 
a  short  distance  out  into  the  Sound  was  a  broad  flat  bar,  which  origi- 
nally had  a  depth  of  4  feet  at  low  water;  until  the  beginning  of  Gov- 
ernment improvement  in  1871,  the  location  of  the  inlet  had  been  shift- 
ing; since  1838  it  had  moved  westward  790  feet,  an  average  annual 
rate  of  24  feet. 

The  village  of  Port  Jefferson,  with  a  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
vUlage  wharves  is  6.2  feet;  in  Long  Island  Sound,  outside  the  inlet,  it 
is  7  feet.    The  difference  is  wholly  in  the  low- water  levela. 

PBOJEOTS  FOB  IMPBOyEMENT. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieut.  Harrison,  IT.  S. 
Engineers.  In  1870  an  examination  was  ordered  by  Oongresa.  The 
first  project  of  improvement  was  submitted  by  Oen.  TVarren,  Jan- 
uary 16, 1871,  after  an  examination,  and  provided  for  building  a  jetty 
on  the  east  side  of  the  entrance,  extending  out  to  the  9-foot  curve  and 
rising  to  11  feet  above  mean  low  water,  to  be  built  partiy  of  dimension 
stone;  also  for  dredging  a  channel  ^90  feet  wide  and  7  feet  deep  at 
mean  low  water  through  the  bar.  (See  annual  report  of  the  Ghi^  of 
Engineers  for  1871,  page  805.)    The  estimated  cost  was  as  follows: 

Gonfitniction  of  Jetty '. ••••.  $160^191 

Dredging li^OOO 

Total 166,125 

When  the  project  was  adopted  under  the  appropriation  of  March  S, 
1871,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the 
highest  tides;  but  no  change  was  made  in  the  estimates.  Under  this 
appropriation  600  feet  of  the  jetty  were  built  and  under  the  appropria- 
tion of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate  made 
in  1873  of  the  cost  of  completion  ($35,000)  made  the  estimate  for  the 
whole  project  $65,000.  In  1875  a  modification  of  the  project  based  on 
the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty  on  the 
west  side  of  the  entrance,  about  1,075  feet  long  and  rising  4  feet  above 
mean  high  water,  designed  to  increase  the  force  of  the  tidal  currents. 
The  width  of  the  channel  was  also  reduced  to  100  feet.  Ko  new  esti- 
mate was  submitted  at  the  time,  but  in  1877,  after  abont  $8,000  had 
been  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  wonld 
be  required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  made 
in  the  same  year  for  the  whole  improvement,  contemplated  extending 
the  east  jetty  to  the  9foot  curve,  extending  the  west  jetty  600  feet 
farther,  and  dredging  a  channel  100  feet  wide  and  8  feet  deep  (this  in- 
crease of  depth  on  account  of  increased  draft  of  vessels  using  the  ha^ 
bor),  at  an  estimated  cost  of  $34,000;  $45,000  had  then  b^n  appro- 
priated and  nearly  expended,  making  the  total  estimate  fiom  the 
beginning  $79,000  (including  $6,000  appropriated  in  1876  and  tiien  un- 
expended). This  estimate  was  incorrectly  rex)orted  inl878,  bat  was  le- 
verted  to  in  1879  and  repeated  in  each  subsequent  annual  report  ^ 
1877  one  cut  25  feet  wide  and  8  feet  deep  was  dredged  through  the  bar. 
The  channel  was  died^g^to  «bm<i>iX^Ql\^  ^^  under  the  appropEiation 
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of  Harch  3, 1879.  In  1877  the  east  jetty  was  raised  to  a  height  of  5  feet 
above  mean  high  water  and  extended  50  feet.  In  1878  the  west  jetty 
was  extended  450  feet,  bnt  the  height  was  made  only  2  feet  above  mean 
low  water,  except  the  onter  end  and  an  intermediate  point,  which  were 
raised  to  4  feet  above  mean  high  water,  to  serve  as  guides. 

Between  1879  and  1883  both  jetties  were  extended  and  repaired, 
making  their  respective  lengths  1,390  feet  for  the  east  jetty  and  940 
feet  for  the  west  jetty.    This  completed  the  then  existing  project. 

By  act  of  Congress  of  Angost  11, 1888,  an  examination  of  Port  Jef- 
ferson Inlet  was  ordered.  A  preliminary  examination  was  found  suffi- 
cient with  recent  Coast  Survey  charts  for  all  required  purposes,  and 
with  the  report  on  this  examination^  dated  December  5,  1888,  and 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1889  (Part  I, 
page  751),  were  presented  plans  and  estimates  for  making  and  main- 
taining channels  through  the  inlet  of  10  and  12  feet  depth,  respectively. 
The  10-foot  channel  was  considered  by  interested  parties  as  sufficient 
for  present  needs.    The  estimates  in  detail  were  as  follows: 

For  a  channel  10  feet  deep  and  200  feet  wide— 

Bepairing  and  enlarging  east  Jetty $34,200 

Bepauring  and  enlarging  west  Jetty 18,150 

Dred^ng 26,390 

Contingencies,  say 12,260 

Total 90,000 

Commencement  of  work  under  this  project  for  10  feet  depth  was  ap- 
proved by  the  Secretary  of  War  l^ovember  1, 1890,  after  an  appropria- 
tion had  been  made  for  <'  the  project  to  give  a  channel  10  feet  deep  and 
200  feet  wide." 

Up  to  July  1, 1891, 1,464  tons  of  riprap  granite  had  been  delivered 
in  the  east  jetty,  partly  completing  the  work  of  enlargement  over  a  dis- 
tance of  about  600  feet,  under  a  contract  then  in  progress. 

OPEBATIONS  DUBINa  THE  FISOAL  YEAB  ENDma  JUNE  30,  1892. 

Under  contract  of  February  3, 1891,  with  Humphrey  Toomey,  during 
the  past  fiscal  year  7,520  tons  of  riprap  granite  were  delivered  and 
placed  in  the  jetties,  completing  the  enlargement  of  the  east  jetty  for 
its  whole  length  outside  high-water  mark  (about  950  feet)  and  making 
it  6  feet  above  high  water  with  a  top  width  of  4  feet,  and  enlarging  the 
west  jetty  to  4  feet  above  high  water  and  4  feet  top  width  for  about 
250  feet  of  its  outer  part.  The  total  amount  of  stone  delivered  under 
the  contract  was  8,984  tons.  The  contract  was  completed  September 
25, 1891. 

After  due  advertisement,  proposals  for  dredging  were  received  to 
dredge  through  the  inlet,  about  2,000  feet  long,  making  a  depth  of  10 
feet  at  mean  low  water  and  width  of  100  feet,  more  or  less,  depending 
TiIK>n  the  price  of  the  work.  Under  date  of  March  8, 1892,  a  contract 
was  entered  into  with  Eichard  Parrott  to  do  the  above-mentioned  work 
at  the  rate  of  21J  cents  per  cubic  yard,  measured  in  scows.  Work  under 
1^8  contract  was  begun  May  31,  and  at  the  close  of  the  fiscal  year  2,285 
cubic  yards  had  been  dredged,  making  the  required  depth  over  a  part 
of  the  channel  about  600  feet  long  and  20  feet  wide. 

PRESENT  OONDITION  OF  IMPBOVEMENT. 

The  east  jetty  is  1,390  feet  long,  part  of  the  shore  end  being  covered 
by  drifted  sand;  it  is  6  feet  above  high- water  level  and  4  feet  wid^  oxl 
top.    The  west  jetty  is  940  feet  long;  the  outer  250  ie^\»  «x^  \ivv^\»\£^ 
about  4  feet  above  high  water,  with  top  width  of  4  &ib\i\  \!)^  ydlxvssbl  ^^aL\» 
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is  about  2  feet  above  low  water.  The  west  jetty  requires  building  up, 
and  both  require  trimming  and  filling  out  the  side  slopes  before  tiiey 
can  fairly  be  considered  completed* 

The  dredging  of  the  past  year  is  not  sufficient  to  increase  the  avafl- 
able  depth  in  die  inlet,  which  remains  about  8  feet. 

PBOPOSED  OPERATIONS. 

With  the  remainder  of  the  appropriation  of  1890  and  under  con- 
tract now  in  progress,  it  is  proposed  to  make  the  inlet  channel  10  feet 
deep  at  mean  low  water,  with  width  of  about  100  feet. 

Future  appropriations  will  be  applied  to  completing  the  work  pro- 
yided  for  in  the  project. 

Appropriations  for  Port  Jefferson  Harbor  have  been  made  as  follows: 


Applioatloa. 


XMt  J«^  ..: 

Baat  Mid  west  Jetties 

Bast  Jetty  and  dredging 

Baat  and  west  Jetties 

East  ana  west  Jetties 

Bast  Jetty 

Enlarging  Jetties  and  dredging 


Totdl. 


June 


Aug. 
Jnne 


Jane 
Mar. 
Ang. 
BepL 


8,1871 
10,1872 

8,1875 
14,1876 
18,1878 

8,1879 
14,1880 

8,1881 

8,1882 
18,1800 


$1^001 

i&,m 
CLon 

8.000 
6,0M 
8,000 

4.000 

8»000 

85^000 


10i,000 


Port  Jefferson  is  a  port  of  deUvery  hi  the  collection  district  of  New  York. 
There  is  a  light-bouse  on  Old  Field  Point,  1^  miles  west  of  the  harbor  entraneoi 
Fort  Hale,  New  Haven  Harbor,  Conn.,  23  miles  distant,  is  the  nearest  work  of  do- 
fense. 

Money  statement 

Jnly  1,  1891,  balance  unexpended $25,047.89 

June  30,  189^,  amount  expended  dnring  fiscal  year 14,dt9.11 

Jnly  1, 1892,  balance  unexpended 1OLO06.78 

July  1, 1892,  outstanding  UabiUties $591.27 

July  1, 1892,  amount  covered  by  uncompleted  contracts 8, 108. 73 

8,700.00 

July  1, 1892,  balance  available 1,396.78 

Amount  appropriated  by  act  approved  July  13, 1892 10^  000.00 

Amount  available  for  fiscal  year  ending  June  80, 1893 11,398.78 

( Amount  (estimated)  required  for  completion  of  existing  project S6, 000. 00 

I  Amount thatcan be profitabl^expendedinfisoalvearendinffJnneSO,  1894    SS^OOOlOO 
]  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Ahatraot  of  proposaU  for  dredging  at  Port  Jefferson  Inht,  if.  F.,  opened  5y  Col,  D.  C^ 

Soueton,  Corpe  of  Engineore,  Februarif  £6, 1892. 


Ko. 


1 

s 

8 


Name  and  addresa  of  bidders. 


The  Hartford  Dredging  Co.,  Hartford,  Conn. 

BtUah  Bralnard,  New  York  City. 

Siohard  Parrott,  Newbarg,N.  Y.* 


Price  per 

enbio  yard 

(80,000  oabic 

yarda). 


$0l86 
.M 


Amount 
(tfbid. 


$10,600 

ie»200 

6,4fi0 


*Lowest  bid;  entered  into  contr.tct  March  8, 1802;  In  pTt^reia. 
Hop^-^Amoimt  available  for  oontnMsl  wwk,  aboot  IB^WNH 
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AMrad  o/coniraciMfar  improving  harbor  at  Port  Jeffertim,  N,  T.p  in  force  during  iko 

fiacai  year  ending  Jwne  SO,  189S. 


"Suom  and  addreu  of  ocm- 
tractor. 


Date  of 
contiBoi. 


Sal^eoi. 


Prioe. 


Humphrej  Toomey,  Ouil- 
ftra,Co]i]i. 

Bielwxd  Parrottk  Vowbnrg, 
N.Y. 


Feb.  8,1881 
ICar.  8,1882 


Ddivwing  riprap 
and  anTarging 
Jetties. 

Dredging 


$L  BO  per  ton.. 


8l  81|  per  oa- 
bio  jard. 


Contract  completed 
Sept  25k  1881,  8,884 
tons. 

Inprogreas. 


OOMMXBCIAL  STATI8TIC8  FOB  THK  OALBNDAB  TXAB  1891. 

ArrivaU  and  departaree  of  veeeeie. 
[Draft,  ftti!m4tol3fbet;  tonnage,  15to677toBS.] 


Kind  of 


SaflTessels. 


Total 


No.  of 
round 

teips. 


1,844 


Tonnage^ 


47.820 

84,907 

2,186 


84,818 


I^eighi  received  and  shipped  }y  water. 


Beoeipta... 
Shipments. 


Total 


88,025 
8,400 


42,825 


Eatimated 
Talue. 


81,000,000 
120,000 


1,210,000 


Nmnber  of  Teasels  entered  harbor  for  refhge 850 

Kmnber  of  vessels  hauled  up  for  repairs 209 

Tonnage  of  vessels  hauled  np  for  repairs 13,298 

I^nmber  of  vessels  laid  up  for  winter  1891-^ 67 

Tonnage  ofyessels  laid  up  for  winter  1891''92 8^505 

No  new  linee  of  transportation  haye  been  established  since  July  1, 1891. 


D  aa. 

mPEOVEMENT  OP  HUNTINGTON  HABBOR,  NEW  YORK. 

Htintmgton  Harbor  is  a  landlocked  basin  about  2  miles  long  and  a 
qnarter  of  a  mile  wide,  extending  in  a  crooked  but  generally  southern 
direction  from  Huntington  Bay,  from  which  it  is  separated  by  a  beach 
of  sand  and  gravel,  through  the  western  end  of  which  a  narrow  inlet 
(about  300  feet  wide)  connects  the  harbor  and  bay. 

The  bay  is  a  large,  deep  harbor  of  refuge  on  the  north  shore  of  Long 
Island,  about  40  miles  east  from  New  York  City.  The  harbor  has  an 
available  depth  of  about  8  feet  at  mean  low  water  through  the  entrance 
and  more  than  half  way  up,  but  in  the  three-quarters  of  a  mile  nearest 
tibie  head  or  south  end  of  the  harbor  the  original  channel  was  narrow 
and  decreasing  in  depth  to  zero  at  low  tide. 
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Hontlngton  village  lies  aboat  a  mile  south  of  the  head  of  the  haiborj 
It  has  4,000  to  5,000  population. 
The  mean  rise  of  tide  is  7J2  feet. 

PROJECTS  FOR  IMPROYEMBNT. 

By  act  of  Congress  approved  March  3, 1871,  a  sorvey  of  this  harbor 
was  authorized.  It  was  made  in  that  year,  and,  with  the  report,  dated 
December  11, 1871,  and  printed  in  the  Annual  Beport  of  the  Ohief  of 
Engineers  for  1872,  page  907,  was  submitted  an  estimate  of  $22,780  as 
the  cost  of  dredging  out  a  shoal  at  the  entrance  to  the  harbor  and  of 
extending  the  8-foot  channel  150  feet  wide  for  about  2,000  feet,  up  to 
the  old  wharf,  the  property  of  the  town. 

By  act  of  Congress  of  June  10, 1872,  $22,500  were  appropriated  for 
the  harbor  and  the  project  for  improvement  was  completed  in  April, 
1873,  the  outer  shoal  being  removed  to  8  feet  depth  and  the  8-foot 
channel  being  extended  2,200  feet,  to  the  Old  Town  Wharf;  the  width 
of  150  feet  was,  however,  reduced  to  130  in  the  last  900  feet  length 
on  account  of  exhaustion  of  funds.  It  had  been  contemplated  to  dmnp 
most  of  the  dredged  material  in  the  flats  in  the  harbor,  but  on  account 
of  much  local  opposition  this  was  abandoned  after  aoout  2,000  yards 
had  been  dumped  there,  and  the  rest  of  the  dredged  material  was  de- 
posited in  deep  water  in  Long  Island  Sound.  The  amount  dredged 
was  91,786  cubic  yards. 

The  river  and  harbor  act  of  July  5, 1884,  ordered  a  sorvey  or  exami- 
nation of  this  harbor.  A  survey  was  made  the  same  year,  the  report 
on  which  (printed  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for 
1885,  Part  I,  pages  703  et  seq.)  contains  a  plan  for  restoring  and  main- 
taining the  depth  of  8  feet,  made  by  dredging  in  1872  and  1873,  bat 
subsequently  lost  by  settling  of  the  banks,  with  estimate  of  cost  for 
carrying  the  channel  up  to  the  Old  Town  Dock,  as  follows: 

Dredging  84^000  onbio  jardSi  at  25  cents  per  onbio  yard $21,000 

Pile  protection,  1,400  linear  feet,  at  5  cents  per  linear  foot ••••••••...     7,000 

28»000 
Superintendence  and  oontingendeB •••••••••••••••••••••...     4^000 

Total 82,000 

with  an  estimate  of  additional  cost  of  $10,000,  should  it  be  decided  to 
carry  the  channel  up  to  the  last  wharf  on  the  east  side,  a  distance  d 
800  feet  farther. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  l^ovember  3, 1890,  after  an  appropriation  for  the  im- 
provement had  been  made  by  Congress. 

July  1. 1891,  a  contract  for  dredging  had  been  entered  into,  but  woik 
had  not  oeen  begun. 

OPEBATIONS  DUBINO  THE  FISOAL  YEAB  ENDDfa  JUITB  30,  1892. 

Under  contract  with  Charles  and  Henry  E.DuBois,  dated  March  23^ 

1891,  for  dredging  at  the  rate  of  15^  cents  per  cubic  yard,  work  was 
begun  September  30, 1891,  and  the  contract  was  completed  April  13. 

1892,  55,137  cubic  yards  of  mud  and  sand  being  dredged.  A  channel 
8  feet  deep  at  mean  low  water  and  90  feet  wide  was  dredged  fiom 
deep  water  up  to  within  60  feet  of  Carlls  Whaif^  the  upper  landing  in 
the  harbor,  a  total  di^taiiQ^  oi^^^^  f^t;  at  a  b^d  in  the  channel  ti^e 
width  for  400  feet  wm  mcxeaa^  \/^  1^^  i^Xi. 
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PRESENT  OONDITION  OP  DCPBOYEHENT. 

The  channel^  dredged  in  1872-^73^  was  nearly  obliterated^  and  the 
present  condition  of  the  channel  is  practically  as  above  described,  very 
Blight  subsidence  and  filling  at  the  sides  having  occorrcd  from  the  be- 
ginning  of  work  up  to  the  dose  of  the  fiscal  year. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  ftitare  appropriations  to  completing  the  chan- 
nel and  to  maintaining  it  by  dredging  or  diking,  as  appears  expedient. 

Appropriations  for  improving  Huntington  Harbor  have  been  made 
as  follows: 


AppUoatton. 


Dredi^ig.. 
Total 


June  10, 1872 
Sept  19. 1890 


Amoanl 


$22,500 
10,000 


82,500 


Hnntixigtoii  Harbor  is  in  the  New  York  ooUection  district. 

The  nearest  light-honse  ia  on  Eaton  Point,  at  the  east  side  of  the  month  of  Hnn- 
tinjKton  Bay,  Ibbont  4  miles  distant  from  the  narbor. 

TRe  nearest  works  of  defense  are  the  fortifications  at  WiUets  Point,  about  20  miles 
westward. 

Money  statemenU 

July  L lS91y balance  miezpended $9,895.60 

June  30, 18^,  amount  expended  during  fiscal  year 9, 486. 39 

July  1, 1892, balance  unexpended 409.21 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 409. 21 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amount liiat  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1894    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahttraet  ofoontraai  for  dredging  in  Suntingion  Harbor,  Kew  York,  in  force  during  ike 

flecai  year  ending  June  SO,  189$, 


Name  and  sddrau  of  oontmctor. 

Date  of  con- 
tract. 

Bnl^eoi. 

Price 

percabio 

yard. 

Clmrles  and  Henry  B.  Ba  Bob,  New 
Tork  City. 

lCar.28,1891 

Dredging 

OmU. 
ISA 

Contract  completed 
April  13, 1892,  66.187 
cable  yazda. 

OOMMBBGIAL  STATISTICS  FOR  THB  CALEKDAR  YEAR,  1891. 

Arrivale  and  departuree  of  veeaele, 
[Draft,  6  to  8  feet;  tonnagOi  70  to  800  tons.] 


Kind  of  TeaaeL 


Sailing 
Bargee. 


ITo.of 
round 
tripa. 


TotaL. 


176 
420 
12  , 


Tonnage. 


200 
00 


\ 


tA& 
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JBireight  received  and  ehigped  hy  water. 


Estimtttod 
value. 


BeoeiptB... 
Shipmentfl . 

Total. 


80,000 
13.000 


$000,000 

270,000 


48,000 


870,000 


One  new  line  of  transportation  has  been  established  since  July  1, 1891,  and  the 
freight  rates  to  and  from  New  York  are  reduced  as  the  result  of  the  recent  improTo- 
ment  of  ohanneL 


D  23. 

mPBOVEMENT  OF  GLEN  COVE  HABBOB,  NEW  TOBK. 

Glen  Gove  Harbor  is  a  small  estuary  or  creek  oi)eniiig  into  the  east 
side  of  Hempstead  Bay,  Long  Island,  about  If  miles  from  Long  Island 
Sound,  and  about  27  miles  by  water  from  the  Battery,  New  York  City, 
The  channel  in  the  creek  is  about  2  feet  deep  at  mean  low  water,  and 
a  bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Glen 
Cove  Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Bay, 
where  they  are  exposed  to  storms  from  the  north  and  northwest.  When 
such  storms  are  heavy,  it  is  impossible  to  tow  over  the  bar,  and  from 
this  cause  vessels  have  been  obliged  to  remaux  in  the  bay  for  three  or 
four  days  exposed  to  heavy  seas. 

13ie  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 

PBOJEOT  FOB  IMPBOVEMENT* 

The  act  of  Congress,  approved  August  5, 1886,  provided  for  a  survey 
or  examination  of  Glen  Gove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this,  with  the  assistance  of 
the  United  States  Coast  Survey  charts,  recently  published,  a  report 
with  estimates  of  cost  of  improvements  was  presented,  dated  Decem- 
ber 7, 1886,  and  printed  in  the  Annual  Bei)ort  of  the  Chief  of  Engineers 
for  1887,  part  1,  page  645. 

The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,500  feet  long,  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point  on  the  east  side  of  Hempstead  Bay  and 
north  of  the  entrance  to  Glen  Cove  Inlet,  the  breakwater  to  be  built  of 
riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with 

side  slopes  of  1  upon  1,  at  an  estimated  cost  as  follows : 

136,000  tons  of  riprap,  at  $1.36  per  ton $183,600 

Contingencies,  10  per  cent 18,360 

Total 201,960 

This  project  was  adopted  in  1888,  an  appropriation  being  made  by 
Congress  for  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed  to  be  at  the  northwest  comer  of 
the  Glen  Gove  Dock,  and  its  course  to  be  west  southwesterly  toward 
Mott  Point. 

Up  to  July  1, 1891,  824  linear  feet  of  the  breakwater  had  been  boilt^ 
and  a  contract  for  foitiiex  ^xtft(i\&\o^^9Am'^toQ^ea8. 
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At  thebeginnmg  of  the  year  work  was  in  progress  under  the  contract, 
entered  into  December  29, 1890,  with  John  A.  Bouker,  for  extending 
the  breakwater  by  delivering  and  placing  riprap  gneiss  at  the  rate  of 
80  cents  per  cubic  yard.  During  the  year  13,220  cubic  yards  of  riprap 
were  placed,  and  the  breakwater  was  extended  232  linear  feet;  the  con- 
tract was  completed  December  9,  1891.  The  total  amount  of  stone 
delivered  und^r  this  contract  was  16,244  cubic  yards,  about  24,366  tons, 
extending  the  breakwater  291  linear  feet. 

PRESENT  CONDITION  OP  IMPBOYEMENT. 

The  breakwater  is  now  1,056  feet  long  and  3  feet  wide  on  top,  rising 
to  1  foot  above  high  water;  it  contains  about  44,202  tons  of  riprap. 
The  work  is  in  good  condition. 

Iq  order  to  build  a  greater  length  of  breakwater  with  the  money 
appropriated,  and  to  secure  some  effective  shelter  at  once,  the  work 
has  not  been  built  up  to  full  dimensions;  it  will  probably  require 
enlarging. 

PBOPOSED  OPEBATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater, 
and  to  enlarge  it  to  the  cross  section  provided  for  in  the  project,  if  neces- 
sary. Fifty  thousand  dollars  can  be  profitably  expended  for  this  pur- 
pose during  the  next  fiscal  year. 

Appropriations  for  improving  harbor  at  Glen  Oove  have  been  made 
as  follows: 


AppBotioiL 


Amonnii 


Do 

Total 


Ang.ll,  1888 
Sept.  19, 1890 


120,000 
16,000 


86,000 


Glen  Cove  Harbor  is  in  the  collection  district  of  New  York. 
.    The  nearest  light-hoose  is  on  Sands  Pointi  abont  4  miles  west. 
Fort  Sehuyler,  New  York  Harbor,  is  the  nearest  work  of  defense. 

Money  statement. 

Jvlj  1, 1891.  balance  nnezpended. $14, 739. 90 

Jnne  Sk),  1892,  amount  expended  during  fiscal  year 14^  501.93 

July  1,  1892,  balance  unexpended 237.37 

Jolyl,  1892,  outstanding  liabUities 16.00 

July  1, 1892,  balance  available 221. 37 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 221. 37 

(Amount  (estimated)  required  for  completion  of  existing  project 156, 960. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  vear  endi  n  g  J  une  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirementa  ox  teotious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

sNaa2 — ia 
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AMraet  of  eantrad  far  extending  IreakwaUr  at  GUm  Ccve^  N.  T.,  %m  feme  ^mrfM§  AM 

fiaoal  year  ending  June  SO,  189$. 


Kame  and  addreu  of  oon- 
traotor. 


JobnAJoiikflriNewYorkCity. 


Datew 


Dao.S3,18Q0 


Sattjeot 


DeliTerlng  riprap 
and  extending 
breakwater. 


Price  per 
oobioyazd* 


OlfKf. 


80 


Contraot  eompMed 
Dec  S,  180L  lft,2ll 
enMo  yaida. 


Gommeroiftl  statlBtios  for  Glen  Coye  Harbor  haye  been  solicited  and  haye  not  yet 
been  receiyed. 


D  24« 

mPBOVEMENT  OF  PLUSHIKG  BAT,  NEW  TOEK. 

Flushing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles 
by  water  from  the  Battery,  New  York  City.  The  town  of  Flushing  is 
on  the  east  bank  of  Flushing  Greek,  just  above  the  head  of  the  bay. 
The  bay  is  about  1  mile  wide  and  2  miles  long;  the  bottom  is  of  soft 
mud,  nearly  level,  the  depth  in  the  original  channel  being  not  much 
greater  than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water  was 
reported  in  the  channel  leading  up  to  Flushing.  At  the  beginning  of 
the  improvement  by  the  CTnited  States  the  depth  there  was  but  3.9 
feet.    The  mean  rise  of  tide  is  7 JL  feet 


PBOJSOTS  FOB  IMPBOVEHENTEL 

A  survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement based  upon  the  survey  was  proposed  and  adopted.  This  proj- 
ect provided  for  constructing  two  dikes,  the  first  to  extend  northerly 
firom  the  head  (or  south  end)  of  the  bay  along  the  west  side  of  the 
channel,  then,  bending,  to  continue  westward  to  Herrick  Point,  at  the 
west  side  of  the  mouth  of  the  bay,  thus  forming  a  large  tidal  basis. 
which  should  fill  and  discharge  through  the  main  channel;  the  second 
to  start  from  a  point  near  the  middle  of  the  east  shore  and  extend 
northwardly  to  the  6-foot  curve,  confining  the  channel.  It  also  pro- 
vided for  dredging  to  make  and  maintain  a  channel  6  feet  deep  at  mean 
low  water.    The  estimated  cost  of  this  work  was  as  follows: 

Constracting  4,400  linear  feet  of  pile  dike,  at  $10  per  foot $44,000 

ConBtmoting  7,800  linear  feet  of  pile  dike,  at  $9  per  foot 70,300 

Constracting  900  linear  feet  of  pile  dike,  at  $7.50  per  foot 6>7^ 

Constracting  3,600  linear  feet  of  single  piling,  at  $3.70  per  foot 13, 320 

For  83,000  onbic  yards  of  dredging,  at  20  cents  per  cable  yard 1^600 

Contingencies • 22,690 

Total m»» 

AH  the  timber  work  of  the  dike  was  to  be  creosoted. 

The  first  appropriation  was  expended  in  building  3,057  linear  feet  of 
pile  dike  on  ti^e  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  1888  wece 
expended  in  dredging  to  make  and  maintain  the  required  channel 
depth,  it  being  found  necessary  to  dredge  repeatedly  in  the  same  places* 
The  total  amount  of  material  dredged  in  this  period  was  about  235,000 
cubic  yards. 
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In  September,  1888,  a  modification  of  the  original  project  was  ap- 
proved, which  provided  for  "  extending  the  dike  northward  and  towards 
the  west  side  of  the  channel  at  College  Point,  and  for  dredging,  omitting 
the  dikes  running  westerly  to  Herrick  Point,  and  the  single  row  of 
piles  on  the  east  side."  In  1891,  owing  to  strong  opposition  to  the  dike 
by  a  large  number  of  property  owners  at  Flushing,  College  Point,  and 
Newtown,  further  work  upon  it  was  discontinued,  and  the  project  was 
modified  to  provide  for  maintaining  the  channel  by  dredging  only.  Up 
to  July  1, 1891,  4,663  linear  feet  of  dike  had  been  built;  and  the  chan- 
nel which  had  been  rex>eatedly  dredged  had  nearly  the  required  depth 
of  6  feet  at  mean  low  water,  but  with  less  than  100  feet  width. 

OPERATIONS  DURma  THE  FISCAL  YEAR  ENDINa  JUNE  30,  1892. 

A  contract  for  dredging  was  entered  into  June  30, 1891,  approved  July 
6, 1891,  with  Charles  and  Henry  E.  Du  Bois,  at  the  rate  of  18  cents  per 
cubic  yard,  measured  in  scows.  Work  under  this  contract  was  begun 
early  in  July,  and  completed  August  22, 1891^  73,849  cubic  yards  of  mud 
being  dredged,  and  deposited  in  deep  water  m  Ltong  Island  Sound ;  the 
channel  was  made  90  feet  wide  and  8  feet  deep  at  mean  low  water, 
where  previous  depth  had  been  5  to  7  feet;  the  additional  depth  was 
found  expedient  in  order  to  retain  the  projected  depth  of  6  feet:  the 
length  of  the  channel  dredged  was  5,20J  feet,  beginning  at  the  bend 
near  the  extreme  south  end  of  the  dike}  and  continuing  parallel  to 
the  dike,  to  deep  water  in  Flushing  Bay. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  upper  part  of  the  dike  has  settled  in  places  firom  a  few  inches  to 
a  foot;  the  lower  part,  built  of  sheet  piling,  partially  protected  by  rip- 
rap, is  left  incompleted,  and  is  considerably  damaged  by  storms. 

Ijie  channel  in  the  bay,  at  the  close  of  the  work  in  1891,  had  a  depth 
of  over  6  feet  and  width  of  90  feet  or  over.  It  has  filled  in  slightly 
from  subsidence  of  the  banks. 

PROPOSED  OPERATIONS. 

Under  the  modified  project,  future  appropriations  will  be  applied  to 
improving  the  channel  by  dredging. 

Appropriations  for  improving  Flushing  Bay  have  been  made  as  fol- 
lows: 


Application. 


Constmcttoii  of  dlko  ■ 

Bredging 

i>o.'i"iii™!.""i!.*r.*r.i!" 

Do 

Do 

Constmctioii  of  dike  and  dredging. 
Bepoir  of  dike  and  dredging 


Total 


Kar.  8,1870 
Jnne  14. 1880 
Mar.  3,1881 
Aug.  2,1882 
July.  6,1884 
Aug.  5.1886 
Aug.  11, 1888 
Sept.  19, 1890 


Amount. 


$20,000 
16,000 
10,000 
6,000 
10,000 
10,000 
15, 000 
20.000 


105,000 


Flushing  Bay  is  in  the  ooUection  district  of  New  York.  The  nearest  light-house  is 
cm  the  North  Brother  Island,  3  miles  to  the  northwest.  The  nearest  fomfioation  is 
Fort  Soluiyler,  about  4  miles  to  the  northeast. 
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Money  statemewL 

Jvljlf  1891,  balanoe  unexpended • fl5,50QLC9 

JaneSMO,  1892,  amount  expended  during  fiscal  year 15,217.38 

Julyl,  1892,  balance  unexpended 282.64 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 282.64 

(Amount  (estimated)  required  for  completion  of  existing  projeot 58, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  enmne  .nine30,1894  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AlBtraei  of  eontraat  far  improving  Flushing  Bay,  Now  York,,  in  force  dwring  (hefaoal 

year  ending  June  SO,  1892. 


Name  and  addrofls  of  eoateaotor. 


Date  of 
oontract. 


Salitjeot  of 
oontnot. 


Prioeper 
cubic  yard. 


Charles  and  Henry  B.  Dn  Boia, 
KenrYorkCil^. 


June  30,1891, 


Dredgliig. 


OtnU. 


18 


Contract  completed 
Aug.  23,  1891.  73,841 
cnDioyaida. 


Commercial  statistics  for  Flushing  Bay,  New  York,  haye  been  asked  for,  and  hftTt 
not  been  reoeiy  ed. 


D  25. 

mPBOVEMEirr  op  patchogue  river,  new  tork. 

Patchogxie  Biver  is  a  small  stream  on  the  south  side  of  Long  Idand, 
emptying  into  Oreat  South  Bay,  near  the  eastern  end  and  about  55 
miles  in  a  direct  line  east  from  New  York  City.  The  village  of  Patchogue 
which  lies  about  a  mile  north  of  the  mouth  of  the  river,  has  a  resident 
population  of  about  5,000,  which  is  considerably  increased  durisg  the 
summer  months. 

The  approach  to  the  Patchogue  Eiver  by  water  is  through  Fire  Is- 
land Inlet,  and  thence  by  a  rather  crooked  course  for  some  14  miles 
through  Oreat  South  Bay;  the  depth  through  the  bay  and  up  to  within 
half  a  mile  of  the  river's  mouth  is  about  8  feet;  at  the  mouth  of  the 
river  the  depth  shoals  up  to  about  2  feet,  which  depth  could  be  carried 
up  to  the  viUage  landings. 

About  the  year  1870  the  State  of  New  York  made  an  appropriation 
for  improving  the  entrance  to  this  river.  A  jetty  about  1,000  feet  long 
was  built  from  the  west  side  of  the  mouth  of  the  river,  and  a  channd 
dredged  alongside  of  it.  The  jetty  was  built  of  a  single  row  of  sheet 
piling,  with  round  piles  at  intervals  of  about  6  feet,  and  riprapped 
along  the  sides;  in  1891  about  200  linear  feet  of  the  piling  remained, 
but  badly  ii^jured;  the  riprap  could  be  traced  for  nearly  the  whole 
length  of  the  work,  but  no  trace  of  tiie  dredged  channel  remained. 

The  mean  rise  01  tide  at  the  Patchogue  Biver  is  IX  feet. 
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PBOJEOTS  FOB  IMPBOYEMENT. 

The  river  and  harbor  act  of  June  4, 1880,  provided  for. a  survey  of 
the  river,  which  was  made  that  year;  the  report^  dated  October  30, 

1880,  and  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 

1881,  Part  I,  page  674,  contained  estimates  for  a  plan  of  improvement 
as  follows: 

The  estimate  to  secnre  a  depth  of  6  feet:  at  mean  low  water  by  dredging 

in  the  river,  and  from  its  month  to  the  6-foot  curve  in  the  bay  is $21, 000 

For  dildng,  firom  river  to  6-foot  curve  in  bay 15,800 

Engineering,  contingencies,  eto.,  15  per  cent 5,520 

Total 42,320 

One  dike  was  to  be  on  the  west  side  of  the  river's  mouth,  and  another 
and  shorter  one  on  the  east  side;  the  total  length  of  the  two  to  be  about 
2,400  feet,  to  be  of  carbolized  timber  filled  with  riprap,  and  to  be  from 

5  to  7  feet  wide  from  out  to  out. 

Nothing  had  been  done  towards  the  desired  improvement,  and  in 
1886  another  examination  (ordered  by  the  river  and  harbor  act  of  that 
year)  was  made. 

The  report  on  this  examination  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  Part  I,  page  769.  This  report  con- 
tained a  project  and  estimates  for  dredging  a  channel  60  feet  wide  and 

6  feet  deep  from  the  highway  bridge  at  Patchogue  (4,000  feet  above 
the  mouth  of  the  river)  to  the  6-foot  contour  in  Great  South  Bay,  a 
total  length  of  about  a  mile,  and  to  protect  the  channel  in  the  bay  by  a 
dike  or  a  jetty  on  its  west  side  1,700  feet  long;  the  plan  also  mentioned 
the  possible  necessity  of  a  dike  on  the  east  side,  but  it  was  not  included 
in  the  estimates,  which  were  as  follows  : 

Dredging  from  the  head  of  navigation  at  the  bridge  to  the  6-foot  contour 
in  the  Great  South  Bay,  the  channel  being  60  feet  wide  and  6  feet  deep, 
would  require  the  removal,  by  scow  measurement,  of  about  60,000  cubic 

yards  of  sand,  at  80  cents  per  cubic  yard $18,000 

Dikinj^  1,700  linear  feet,  at  $10  per  linear  foot 17,000 

Superintendence,  contingencies,  etc 5,000 

Total 40,000 

Beginning  of  the  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  October  4, 1890,  after  Congress  had  made  the  first  ap- 
propriation for  the  improvement,  and  up  to  July  1, 1891,  450  tons  of 
stone  had  been  placed,  building  150  linear  feet  of  the  jetty,  and  partly 
completing  900  feet  additional. 

OPEBATIONS  DXmiNa  THE  FISOAL  TBAB  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  work  on  the  jetty  was  in  progress,  un- 
der a  contract  with  E.  Bailey  &  Sons,  of  Patchogue,  N.  Y.,  to  furnish 
and  place  riprap  at  the  rate  of  $2.80  per  gross  ton.  During  the  fiscal 
year  2,552  tons  of  riprap  were  delivered  and  placed  in  the  jetty,  com- 
pleting 900  linear  feet  of  the  work,  which  had  been  begun  during  the  pre- 
ceding year.  The  contract  was  completed  October  9, 1891,  3,002  tons 
of  stone  having  been  delivered  and  1,340  linear  feet  of  jetty  completed. 

With  the  approval  of  the  Chief  of  Engineers  an  agreement  was  made 
with  Alonzo  E.  Sndth  to  deepen  the  channel  by  dredging  at  the  rate 
of  20  cents  per  cubic  yard,  prism  measurement. 

Work  under  this  agreement  was  begun  September  11, 1891.  and  up 
to  the  time  of  completion^  January  16, 1892, 16,265  cubic  y  ardB  of  mud 
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and  sand  were  dredged  and  placed  behind  the  jetty,  making  the  channel 
50  feet  wide  and  6  feet  deep  at  mean  low  water  extending  from  de^ 
water  in  Great  South  Bay,  shoreward  and  parallel  with  the  jetty;  the 
dredged  channel  was  made  about  1,850  feet  long,  and  extends  aboat 
350  feet  beyond  the  shore  end  of  the  jetty  and  into  the  mouth  of  the 
river. 

PBBSEKT  CONDITION  OP  IHPBOYEMENT. 

The  jetty  is  in  good  condition;  it  is  1,340  feet  long,  3  feet  wide  on 
top,  and  stands  alM>ut  1  foot  above  mean  high  water;  its  outer  end  is  in 
4^  feet  depth  of  water. 

The  dredged  channel  has  filled  considerably,  owing  to  the  subsidenoe 
of  the  very  soft  banks. 

The  available  depth  of  the  river  above  the  dredged  channel  is  about 
2  feet  at  mean  low  water. 

PBOPOSED  OPEBATIONS. 

Future  appropriations  should  be  applied  to  completing  the  dredged 
channel,  and  to  extending  the  jetty,  as  contemplated  by  the  project 

The  only  appropriation  for  Patchogue  Eiver  is  the  one  of  $15,000, 
made  in  1890. 

Patchogne  Biver  is  in  the  oolleotion  difltriot  of  New  York.  The  nearest  llght- 
hoose  is  at  Fire  Island  Inlet,  14  miles  southwest.  The  nearest  work  of  defense  is 
Fort  Hale,  New  Haven  Harbor,  Connectioat,  about  35  miles  in  a  direct  line  nortli- 
ward. 

Money  HatemenU 

July  1, 1891,  balance  unexpended ...• $14,943.83 

June  sOf  18SK3,  amount  expended  during  fiscal  year 13,584.8 

July  1, 1892,  balance  unexpended 1,258.99 

July  1, 1892,  outstanding  liabiHtiee 77.37 

July  1, 1892,  balance  available l,18Le 

Amount  appropriated  by  act  approved  July  13,  1892 8,  OOOiOO 

Amount  available  for  fiscal  year  ending  June  30, 1893.  ...••• 9, 18Lfi3 

{Amount  ^estimated)  required  for  completion  of  existing;  project 17, 000. 00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  17,  OOOL  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abtlraei  of  canfracti  far  improving  Patchogue  River,  If.  T.,  la  foree  durimg  iheJUedl  ftf 

ending  June  SO,  189$. 


Kame  and  addreu  of  oontnot- 
ors. 


Date  of  con- 
tract. 


Snl^eot  of  oontraet. 


X.  BafloT  k,  Bona,  Patohoeoe, 
K.Y. 


Apr.  18.1S81 


Alonao  X.  Smith,  Id^  V.  Y. 


DelivertDg  riprap 
and  oonBtraci> 
ins  breakwater. 

Dredging ••< 


$2J0  per 
ton. 

.SO  per 
eu  Die 
yard. 


Wioilc  oompleted  On. 

9,    1»L    3,009  toM 

delirefedandplaMA- 
Work  eompktedJ*- 

Ifl^isn.  iUBIeslito 

ymrda. 
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^^fO«i^f^AT>  STA1I8TI08  FOB  THB  GALEHDAB  TJBAB  1891. 

AniwiU  and  departmrtt  of  ve9$el9. 
[I>nifl,froiii4to9ft6t;  tomuigeifromlOtoSOOtans.] 

Steamen • 100 

SailTesselB 750 

Barges 300 

Total 1,160 

IMght  received  and  eMpped  5y  teater. 


BeoelYed. 
Sliipped  . 


Total 


00,000 
16,000 


106.000 


Estimated 
value. 


$1,000,000 
860.000 


1,850,000 


The  prinoipal  articles  of  commeree  by  water  are  coal,  wood,  brick,  stone,  liimber, 
oysters,  and  general  merchandise. 

''In  addition  to  the  aboYe  there  are  a  nmnber  of  improvements  in  the  way  of 
docks,  dredging,  etc.,  in  progress,  that  are  the  direct  resnlt  of  the  Government  work 
that  has  been  £>ne  at  this  place,  and  dnring  the  present  year  there  will  be  more 
TesselB  ran  from  onr  place,  including  one  large  freight  steamer,  which  will  probably 
add  30,000  tons  to  leoeipts  and  20,0(X)  tons  to  the  shipments  of  this  port.^ 


D26. 

IMPBOVEMENT  OF  BBOWNS  CREEK,  SATVILLE,  LONG  ISLAND,  NEW 

Btowhs  Greek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  the  south  shore  of  Long  Island,  and 
emptjring  into  Great  South  Bay,  about  11  miles  northeast  of  Fire  Is- 
land Inlet.  From  Fire  Island  Inlet  to  the  vicinity  of  Browns  Greek 
there  is  a  rather  crooked  channel  of  about  8  feet  available  depth.  The 
original  entrance  to  the  creek  was  crooked,  narrow,  and  shifting.  Its 
depth  at  mean  low  water  was  about  .4  foot.  In  the  stream  itself  the 
low-water  level  was  from  .3  to  1.3  feet  higher  than  low  water  in  Great 
South  Bay  and  the  channel  depths  from  zero  to  3  feet  below  low 
water  in  the  bay.  The  width  of  the  stream  firom  the  bay  to  the  high- 
way bridge,  about  5,000  feet,  averages  77  feet.  Its  course  lies  through 
a  sandy  marsh  from  one-quarter  to  one-half  mile  in  width,  separated 
from  the  bay  by  a  low  and  narrow  beach.  In  its  natural  condition  this 
stream  was  not  available  for  any  purpose  of  navigation. 

The  permanent  population  of  SayvUle  is  said  to  be  3,500. 

The  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  highway 
bridge,  except  in  dry  seasons^  it  is  scarcely  noticeable. 

PBOJBOT  FOB  IMPBOVEMENT. 

In  pursuance  of  the  river  and  harbor  act  6f  August  11, 1888,  a  sur- 
vey of  Browns  Greek  was  made,  the  report  on  which  was  printed  vi^ 
House  Ex.  Doc  No.  22,  Fifty-first  Gongress,  fiiat  aoa^oii)  «aidL  ^ii£A  m 
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he  AimTial  Beport  of  the  Ohief  of  Engineers  for  1890,  Part  I,  pages  669- 
674.  With  this  report  plans  and  estimates  for  work  were  presented 
as  follows:  <<lhe  object  of  the  desired  improvement  is  to  secure  an 
anchorage  ground  or  place  where  the  fishing  boats  can  lie  in  safety 
daring  rough  weather.  This  can  be  accomplished  by  widening  and 
deepening  the  creek  and  improviag  its  mouth.  To  preventthe  entrance 
from  filling  up  by  drift  and  wave  action,  jetties  will  probably  be  needed 
on  both  sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  the 
shore  is  from  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and 
slopes  to  be  of  stone  weighing  not  less  than  one-fourth  ton,  the  top  to 
be  3  feet  wide,  and  1  foot  above  high  water,  with  slopes  of  1  on  1.  The 
stone  on  the  top  and  slopes  should  be  selected  and  carefully  laid,  so  as 
to  present  as  smooth  a  surfieice  as  possible  to  resist  the  action  of  the 
moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean 
low  water,  from  the  6-foot  curve  in  the  bay  up  to  the  first  b^d  in  the 
creek  (1,850  feet)  is  estimated  to  be: 

83,000  oubio  yards  at  30  cents  per  cable  yard,  the  material  to  be  depoeited  in 
the  bay $9,900 

For  a  4-ioot  channel  100  feet  wide  aboye  this  point  to  the  highway  bridge, 
4,680  feet,  86,000  cubic  yards,  at  14  oeuts  per  cubic  yard,  the  material  to  be 
placed  on  the  banks 12,040 

Cost  of  west  Jetty,  1,600  feet  long,  3,700  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 9^260 

Cost  of  east  Jetty,  1,400  feet  long,  3,100  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 7,750 

Contingencies •.•••••••••.•••..    7«060 

Total 46,000 

The  first  work  to  be  done  should  be  the  deepening  at  and  near  the 
mouth,  and  the  construction  of  jetties,  commencing  at  the  shore  end. 
These  works  should  be  carried  on  simultaneously. 

This  improvement  would  not  only  benefit  those  engaged  in  oystering 
and  fishing,  but  would  enable  many  articles  of  commerce  to  be  brought 
to  Sayville  by  water  instead  of  by  rail,  as  at  present.  A  partial  im- 
provement would  be  of  great  benefit  to  small  vessels. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  October  4, 1890,  after  the  first  appropriation  for  implor- 
ing Browns  Greek  had  been  made :  work  had  not  been  begun  up  to  July 
1,1891. 

OPERATIONS  DTJRINa  THE  VTBOAJL  TSAB  ENDINO  JUNE  SO,  1892. 

Under  dato  of  April  18, 1891,  a  contract  was  entered  into  with  K 
Bailey  &  Sons,  for  construction  of  jetties  at  the  mouth  of  the  riveT)  bf 
delivering  and  placing  riprap  gneiss,  at  the  rato  of  $2.80  per  gross 
ton. 

Work  under  this  contract  was  begun  August  25, 1891,  and  up  totiie 
close  of  the  fiscal  year  1,520  tons  of  riprap  had  been  delivered  and 
placed,  building  492  linear  feet  of  the  west  jetty  and  275  linear  feet  of 
the  east  jetty,  with  an  additional  176  feet  partly  completed.  The  con- 
tract has  been  extended^  the  unfinished  part  of  the  east  jetty  will  be 
completed. 

With  approval  of  the  Ohief  of  Engineers,  an  agreement  was  made 
with  Mr.  Alonzo  E.  Smith  to  dredge  and  deepen  the  channd,  at  the 
rato  of  20  cents  per  cubic  yard,  prism  measurement.  Dredging  was 
b^gtm  October  2|  1891^  and  completed  January  SO,  1892, 23^94  cobie 
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yards  of  sand  and  mud  being  dredged  and  deposited  upon  adjacent 
banks,  making  a  channel  about  1,450  feet  long,  100  feet  wide,  and  4 
feet  deep  at  mean  low  water,  extending  from  deep  water  in  Great  South 
Bay  about  1,150  feet  inside  the  mouth  of  the  creek. 

PBESSNT  OONDITION  OP  IMPBOYSMENT. 

The  west  jetty  is  492  feet  long,  and  the  east  jetty  is  completed  for 
275  teel^  with  dimensions  of  3  feet  top  width,  at  level  of  1  foot  above 
mean  high  water;  the  additional  176  feet  of  the  east  jetty  are  partly 
built. 

The  dredged  channel  has  shoaled  somewhat  from  wave  action  and 
from  subsidence  of  the  banks;  it  is  now  used  by  many  of  the  small 
boats  of  the  vicinity  for  night  anchorage,  and  two  arms  have  been 
dredged  by  private  parties,  extending  into  the  east  marsh,  for  similar 
use;  the  smaller  of  these  is  25  feet  wide,  the  larger  50  feet  wide;  their 
total  length  is  about  1,500  feet.  The  boats  using  this  channd  are  in 
general  the  smaU  oyster  sloops,  owned  and  operated  in  the  vicinity, 
with  draft  of  2  to  5  feet;  it  is  reported  that  115  of  these  vessels,  by 
actual  county  have  taken  shelter  in  the  harbor  at  one  time. 

PROPOSED  OPEBATIONS. 

With  available  fiinds  the  east  jetty  will  be  completed  to  a  length  of 
450  feet. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel,  and  to  completing  the  jetties,  as  contemplated  in  the 
project. 

The  only  appropriation  for  improving  Browns  Greek  is  the  one  of 
$12,000,  made  by  act  of  Congress  approved  September  19, 1890. 

Browns  Creek  Ib  in  the  collection  diBtriot  of  New  York. 

The  nearest  light-honae  is  at  Fixe  Island  Inlet,  about  11  miles  southwest. 

The  nearest  works  of  defense  are  the  fortifications  at  WiUets  Point,  New  York, 
about  95  miles  west,  and  Fort  Hale,  New  Haven  Harbor,  Connecticut,  about  the 
aaine  distance  northeastwardly. 

Money  statement. 

July  1.1891,  balance  unerpended $11,929.16 

JuneSO,  ISSQ,  amount  expended  during  flsciJ  year..... 10,457.76 

July  1, 1892,  balance  une^ended 1,471.40 

July  1, 1892,  outstanding  UabiUties $537.60 

Ju^  1, 1892,  amount  coyered  by  uncompleted  contracts 560. 00 

1,097.60 

July  1, 1892,  balance  available 373.80 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 373.80 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30,1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
liorbor  acts  of  1866  and  1867. 
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Abtiract  of  eantnuU  far  improving  Browfu  Creek,  New  York,  In  force  dwring  (he  feeol 

year  endimg  June  80, 1892. 


Ktme  and  address  of  oon- 
tnotor. 


B.  Bafloy   8l   Sons,   Pat- 
ohogue,  K.  Y. 

AlinuBO  B.  Smith,   Isltp, 
H.Y. 


Dateof  ooo,- 
tract. 


Apr.  1B,1B91 


Sol^joflt  of  oontiaet. 


PellTerinji;  riprap 
and  oonstmo- 
tion  of  Jetties. 

Dredging 


Prioe. 


$2.80  per  ton.. 


0.20  per  enbie 
yard. 


Contract  extended  tt 
July  1, 1802. 

Work  oompletrd  Jn. 
80,  1802.  SflM  eaUt 
yazda. 


OOMMXBCIAL  STATISTICS  FOR  THB  CALKNDAB  TKAR  1891. 

Draft  of  vesselBneing  harbor feet.,  from  2  to 5 

Number  of  oyster  boats  and  small  yessels  belonging  in  harbor 3iO 

Amount  of  oysters  taken  during  the  year,  by  yessels  belonging  in  har- 
bor   bushels..  225,000 

Number  of  vessels  (estimated)  using  harbor  for  shelter,  or  for  nighty 

which  could  not  have  used  it  before  improvement over. .  200 

Lwgeat  number  of  vesaelB  observed  at  one  time  in  the  harbor.  ..••••  ...•  116 


LBTTSR  OF  MB.  JOSXPH  WOOD. 


Mt  Dbab  Sntt 


Satyillb,  Long  Island,  N.  T.,  Jiiim  16, 18H. 


There  were  brought  into  and  planted  in  the  Great  South  Bay,  in  the  year  1891.  by 
vessels  harboring  in  this  vicinify,  according  to  oarefal  information,  175,000  biuhdi 
of  seed  oysters  from  other  oyster  grounds. 

There  have  been  several  oyster  houses  (establishments  from  which  oysten  an 
shipped  in  barrels)  erected  during  the  year  in  the  vicinity  of  this  improvement, 
which  has  become  a  center  for  this  trade. 

One  establishmeut  for  hanliug  out  upon  railways  and  repairing  boats  has  been 
set  up  near  the  improvement  on  a  canal  dug  out  for  the  purpose  at  private  expense. 
Proceedings  are  now  pending  for  the  opening  and  laying  out  of  two  public  high- 
ways and  landings  for  the  more  convenient  approach  and  use  of  the  improvement V 
the  public. 

Yours,  very  respectfiilly, 

Joseph  Wood, 
For  iho  miago ImprovommU  Soekiy  of  8ayviUe,ete. 
To  CoL  D.  C.  Houston, 

CSofjM  tf  Enginecn,  U»  8*  Jrmjf, 


EBTABI 


D27. 

OF   HARBOR   LINES  AT  FIVE-MILE  RTTER  HARBOB, 
CONNECTICUT. 

BowATTON,  Conn.,  October  XS,  1891 

Dear  Sir:  Will  yon  kindly  inform  me  what  conrse  to  pursue  to 
establish  harbor  lines  at  this  x)ortf  I  ask  for  information  for  the  people 
of  this  community,  who  feel  that  their  righto  to  our  small  harbor  are  to 
be  trespassed  upon  by  some  of  the  wharf  owners  along  the  water  front 
We  have  just  finished  the  second  Government  appropriation  for  dredg- 
ing October  9,  which  extends  from  the  mouth  up  and  near  the  center 
of  the  harbor.  The  first  wharf  in  coming  up  the  harbor  is  at  a  point 
maloDg  the  harbor  moie  nantow  than  elsewhere.  I  think  about  300  feet 
in  widtiu    The  wharf  att\n&'^mX\&\x^\^^^^iX»s\»L^«&^        feetfiurther 
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out  in  the  harbor  to  avoid  the  expense  of  dredging  and  get  more  wharl^ 
taking  advantage  of  onr  citizens  on  the  plea  that  we  can  not  get  harbor 
lines  established,  as  we  are  not  under  a  corporation.  Gapt  John 
McNeil,  who  has  been  for  many  years  harbormaster  at  tibe  port  of 
Bridgeport,  Conn.,  advised  me  to  write  to  your  honorable  sir  for  inform 
mation. 

Besjiectfolly  yours, 

Oapt  O.  S.  YoxTNa. 
Hon.  Bbdfield  Pbootob, 

Secretary  of  Wa/r. 


[Third  indonement] 

ENaiNEEB  Office,  IT.  S.  Abmy, 
New  Tarkj  January  22^  1892. 

Bespectfdlly  returned  to  the  Chief  of  Engineers  with  report  of  this 
date  recommendiog  the  establishment  of  harbor  lines  at  the  harbor  of 
Five-Mile  Biver,  Connecticut.  Capt.  Young  and  others  interested  have 
been  consulted,  and  the  lines  proposed  are  generally  satisSeM^tory  to 
them. 

D.  O.  Houston, 
Oolonelj  Corps  of  Engineers. 


BEPOBT  OF  colonel  D.  C.  HOUSTON,  COBPS  OF  ENOINEBBS. 

Enoineeb  Office,  U.  S.  Abmy, 

New  Yorkj  January  22, 1892, 

Oenebal:  Beferring  to  the  accompanjdng  letter  of  Capt.  O.  S. 
Young,  dated  October  12, 1891,  on  the  subject  of  harbor  lines  at  the 
harbor  of  Five-Mile  Biver,  Connecticut,  I  have  the  honor  to  transmit 
a  tracing*  showing  proposed  harbor  lines  at  that  harbor,  which  I 
recommend  for  approval.  The  parties  interested  have  been  consulted 
and  the  lines  indicated  meet  with  general  approval.  They  provide  a 
sufficient  waterway  for  general  navigation  and  leave  ample  room  for 
the  construction  of  wharves.  The  bulkhead  and  pierhead  lines  are 
identical.  Such  lines  are  necessary  for  the  preservation  and  protec- 
tion of  the  harbor. 

The  project  for  improvement  adopted  in  1888  contemplates  a  chan- 
nel 8  feet  deep  at  mean  low  water,  100  feet  wide  and  about  6,000  feet 
in  length,  from  Long  Island  Sound  to  the  head  of  the  harbor  as  indi- 
cated on  the  tracing,  at  an  estimated  cost  of  925,000.  The  sum  of 
$10,000  has  been  appropriated  and  $9,886.94  expended,  making  a  chan- 
nel 8  feet  deep  at  mean  low  water  and  60  feet  wide  from  Long  Island 
Sound  up  the  harbor  for  a  distance  of  2,400  feet. 
Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
OoUmelj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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[Vint  IndOEMnuaiii] 

Offioe  Chief  of  Enoineebs, 

IT.  S.  Abmy, 
January  25^  1892. 

Bespectftiny  snbmitted  to  the  Secretary  of  War. 

The  subject  of  the  establishment  of  harbor  lines  in  the  harbor  at 
Five-Mile  Biver.  Gonnecticut,  having  been  brought  to  the  attention  of 
the  Secretary  or  War,  the  matter  was  referred  to  Col.  D.  G.  Hooston^ 
Oorps  of  Engineers,  the  officer  in  charge  of  the  district  in  which  this 
locality  is  situated,  for  report. 

GoL  Houston  submits  report  dated  January  22, 1892,  and  recommends 
for  the  approval  of  the  Secretary  of  War  the  harbor  and  dock  lines 
mentioned  in  the  within  report  and  delineated  upon  the  accompanying 
chart. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  tiie 
secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Gasey, 
Brig.  Oen.^  Ohitf  of  JSngineeri. 

[Seeoad  indonemflnt.] 

War  Depabtment,  January  26 j  1892. 
Approved. 

L.  A.  Gbant, 
AcHng  BeoreUury  of  War. 


APPENDIX  E. 


nfFBOYEMENT  OF  HUDSON  BIYEB;  OF  HARBORS  AT  SAUGEBTIES  AND 
BONDOUT,  AND  WAPPINGEB  CBEEE;  OF  NEW  YOBK  HABBOB  AND 
BIYEBS  AND  HABB0B8  IN  ITS  YldNITT,  NEW  TOBE;  AND  OF  BABITAN 
BAY,  NEW  JEB8ET. 


REPORT  OF  LIEUTENANT-COLONEL  O.  L.  GILLESPIE,  CORPS  OF  ENGI- 
NEER8,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JXINE 
SOf  lS9g,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

mPBOYEHENTa 


1.  Hndflon  Birer,  New  YorlE« 

2.  Harbor  at  Saufferties,  New  YorlE« 
8.  Harbor  at  Bonaont.  New  York. 

4.  Wappinger  Creek,  New  York. 

5.  Harlem  KiyeTy  New  York. 

6.  East  Biyer  and  Hell  Gate,  New  York. 

7.  Newtown  Creek,  New  York. 


8.  Buttermilk  Cbaimel,  New  York  Hai^ 

bor. 

9.  GowaDos  Bay,  New  York« 

10.  New  York  Harbor,  New  York. 

11.  Baritan  Bay,  New  Jersey. 

12.  BemoTing  sunken  Teflsela  or  eraft  ob- 

Btmcting  or  endangering  navigation. 


EXAMINATION  AND  SUBYBY. 

18.  For  canal  from  main  channel  from  Jamaica  Bay  easterly  to  Long  Beach  Inlets 
New  York. 

HABBOB  LINES. 

14.  Establishment  of  harbor  lines  in  New  York  Harbor  and  its  a^Jftoent  watsra. 


Bngineeb  Office.  H.  S.  Abmt, 

ITew  Yorky  IT.  T.,  July  P,  18M. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1892^  upon  the  works  of  river  and  har- 
bor improvement  nnder  my  charge. 

Very  resi>ectfiillyy  your  obedient  servant, 

O.  L.  Gillespie, 
Lieut  Col  of  Engineers. 
Brig.  Qea.  Thomas  L.  Gasey, 

Ohiqfof  Engineers^  U.  a.  A. 
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B  I. 

mPROVEMENT  OF^HUDSON  RIVER,  NEW  TORE. 

The  Annaal  Beport  of  the  Ohief  of  Engineers  for  1885,  Part  I,  page 
677^  contains  a  history  of  this  improvement  accompanied  by  origiiud 
rei)orts  and  two  sketches  showing  its  condition  at  that  time. 

The  only  part  of  the  Hudson  River  which  has  been  improved  by  the 
General  Government  is  a  stretch^bont  20  miles  long,  beginning  at  the 
head  of  navigation  at  Troy,  iN".  Y.,  about  6  miles  above  Albany,  and 
extending  down  the  river  to  iN'ew  Baltimore,  about  14  miles  below 
Albany. 

While  there  has  always  been  enough  water  below  New  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to  the  ex- 
istence of  numerous  islands  and  sloughs  and  the  consequent  diversion 
of  the  river's  waters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  Starte  of  New  York 
had  made  efforts  to  improve  the  navigation  of  this  part  of  the  river. 

Since  1831  the  improvement  of  the  Hudson  Biver  has  been  conducted 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  nec- 
essary. In  the  last  few  years,  however,  the  dike  work  ha«  been  left 
almost  exclusively  to  the  General  Government,  and  the  dredging  to  tJie 
State  of  HTew  York. 

The  general  system  of  improvement  has  been  the  same  throughout— 
the  contraction  of  the  channels  by  the  construction  of  jetties  and  dikes 
intended  to  deepen  them  by  means  of  the  scour  so  pn^duced,  and  also 
the  lowering  of  the  bed  by  dredging  where  such  work  was  indispen- 
sable. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
construction  of  spur  dikes  and  dredging,  had  produced  very  little  per- 
manent improvement. 

After  1831,  however,  the  United  States  began  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  bj 
means  of  longitudinal  dikes  intended  to  aid  in  scouring  the  bars  and 
shoals,  instesul  of  which  spur  jetties  had  formerly  been  used. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836, 1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States  except  in  1852;  but  in  1863  the  State  ot  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes  instead 
of  the  jetty  system,  and  between  1863  and  1867  built  six  important 
longitudinal  dikes  of  this  kind.    (Annual  Beport  of  1885,  page  678.) 

The  work  was  again  taken  up  oy  the  United  States  in  1^4,  when, 
out  of  the  general  sum  appropriated  for  river  and  harbor  improvements, 
$33,000  was  allotted  for  the  Hudson  Biver  improvement,  and  this  was 
followed  by  the  act  of  June  23, 1866,  which  appropriated  $50,000  for 
the  same  work. 

The  plans  under  which  the  present  works  of  improvement  of  the 

river  are  conducted  were  adopted  in  1866,  and  provide  for  securing  a 

navigable  channel  11  feet  deep  at  mean  low  wat^  from  "Sew  Baltimoie 

up  to  Albany,  and  9  feet  di^p  at  mean  low  water  from  Albany  up  to 

Troy. 
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The  range  of  tides^  detennmed  in  1876,  is  2  feet  at  Troy,  2.32  feet 
at  Albany,  and  3.43  met  at  New  Baltimore. 

The  following  is  a  description  of  the  plan: 

First.  A  system  of  longitadinal  dikes  to  con^e  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  chan- 
nel clear.  These  dikes  to  be  gradually  brought  nearer  together  &om 
New  Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood 
cxurent  and  increase  its  height,  their  height  to  be  kept  approximately 
at  the  level  of  the  tidal  high  water,  so  as  not  to  conflne  the  freshets ;  the 
exact  level,  however,  being  lefD  to  be  determined  by  experience  as  the 
work  progresses. 

Second.  That  the  dredge  be  used  so  feur  as  necessary  to  open  the 
channels  above  described,  which  the  current  should  not  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order 
to  increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Constructing  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against 
the  abrading  action  of  the  currents  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the 
channel  should  be  made,  be  prescribed,  and  that  any  such  encroach- 
ments be  reported  to  the  engineer  in  charge. 

The  latest  revised  estimate  of  cost  of  this  improvement  is  $1,424,435. 

From  the  nature  of  the  materials  which  enter  into  the  construction 
of  the  dikes  and  from  the  limited  sums  which  are  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  weU  understood  that  the  estimates  prepared  from 
time  to  time  for  the  completion  of  the  project  must  be  accepted  as 
approximately  accurate  for  only  a  short  period  of  time.  This  state- 
ment is  necessary  for  a  correct  understanding  of  the  apparent  discrep- 
ancy between  the  estimated  cost  of  the  project  and  the  sums  which 
have  been  appropriated  for  its  execution. 

The  State  of  Kew  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  improvement  of  the  Hudson  Biver,  and  prior  to 
1867  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Houghtailing  Island  to  Albany,  to  jetties,  dams, 
and  to  temporary  measures  of  relief,  and  also  to  dredging  at  the  points 
where  shoaJs  were  discovered  after  spring  freshets.  In  the  last  few 
years,  however,  the  dike  work  has  been  left  almost  exclusively  to  the 
General  Government  and  the  dredging  to  the  State. 

The  growth  of  obstructive  bars  in  the  river  was  found  to  be  so  great 
after  the  spring  freshets  had  subsided  in  1891  as  to  require  dredging 
to  give  immediate  relief.  Daring  the  spring  and  summer  of  that  year, 
55,148  cubic  yards  of  material  were  removed  in  that  way  from  different 
bars  in  the  channel,  extending  from  Mulls  Gross-Over  to  the  United 
States  Arsenal  at  West  Troy,  and  it  is  expected  that  a  certain  part  of 
every  fixture  appropriation  will  be  applied  in  like  maom^  ^^<^Tvfi^«& 
the  free  navigation  ot  the  river  becomes  obstructed,  ^y  ^^<b  ^^aA&»&« 
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Sections  6  and  7  of  the  river  and  harbor  act  of  September  19.  ISM. 
make  it  nnlawM  to  dump  into  the  navigable  waters  of  the  Unitea 
States  any  materials  which  shall  tend  to  imx)ede  or  obstruct  naviga- 
tion,  or  to  excavate  or  fin  or  in  any  manner  to  alter  or  modify  tiie 
coarse,  location,  conation,  or  capacity  of  the  channel  of  said  navigsi- 
ble  waters,  unless  approved  and  authorized  by  the  Secretary  of  War. 
These  are  wise  provisions  for  the  protection  of  the  navigable  wat^s 
of  the  United  States,  and  it  is  hox>ed  that  a  considerate  enforcement  of 
the  law  will  serve  hereafter  to  protect  the  channel  of  the  river  by  main- 
taining its  regimen,  and  at  the  same  time  to  allow  material  to  be  takea 
freely  from  the  river  for  private  and  public  uses. 

The  average  rainfall  covering  the  past  sixty-three  years,  firom  ob- 
servations recorded  in  the  repoi^  of  the  water  commissioner  of  Troy, 
ST.  Y.,  for  1889,  is  36.55  inches.  The  greatest  rain&ll  in  any  year  was 
recorded  in  1878,  when  49.23  inches  fell;  the  least  rainfaU  in  any  year 
occurred  in  1839,  when  18.32  inches  felL  The  greatest  known  rainM 
in  aDy  one  month  occurred  in  October,  1869,  when  13.8  inches  fell;  the 
least  known  rainfall  in  any  one  month  was  in  May,  18M,  when  only 
0.2  of  an  inch  fell. 

At  times  during  the  dry  season  of  most  every  year,  for  a  month  at 
least,  no  water  flows  over  the  State  Dam  at  Troy,  and  excepting  what 
comes  in  through  the  lockage  of  the  canals  there  is,  during  t^at  period, 
little  apparent  firesh-water  supply  to  the  flow  of  the  river.  From  this 
and  the  fact  that  the  tide  rises  and  falls  at  the  State  Dam,  it  is  evident 
that  the  navigation  of  the  Hudson  Biver  at  the  low  stage  is  dependent 
in  a  large  degree  upon  the  tidal  prism  of  the  river. 

The  mean  rise  and  fall  of  tides — 


AtStateDam,  Troy,  N.Tvis 0.80 

At  Nail  Works.  Troy,  N.  Y.,  is L» 

At  Albany,  N.  Y.,iB 182 

At  Caetleton,  N.  Y.,  ia ^ 18 

At  New  Baltimore,  N.  Y.,  is 8.43 

At  New  York,  Gk>Yemors  Island,  firom  Coast  Survey 440 

The  mean  duration  of  rise  of  tide  at  Albany  is  5  hours  0  minntes^ 
and  the  mean  duration  of  &31y  7  hours  25  minutes. 
The  plane  of  mean  low  water  at  Kew  York  is  below  that~ 


At  New  Baltimore • ••••••••••  .••..••.••••  8L66 

AtCastleton 4.95 

At  Albany /. 4.78 

At  Troy  Nail  Works 6.8S 

At  Troy  State  Dam tfH 

The  plane  of  mean  high  water  at  ISew  York  is  below  that~ 

llMi 

At  New  Baltimore Iff7 

AtCastleton 148 

At  Albany tlO 

At  Troy  l^aU  Works 184 

At  State  Dam,  Troy 138 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows: 

That  of  February  9, 1857,  due  to  an  ice  gorge  at  Van  Wies  Point) 
was  22.19  feet. 

That  of  October,  1369,  due  to  the  great  rain&Il  in  that  month,  whicb 
reached  13.8  inches,  was  19.04  feet. 

That  of  February,  1886,  due  to  an  ice  gorge,  was  17.89  feet 

Generally  speatong)  tbi^  eSte/cX;^  oi  x^aiu&tonns  are  shown  by  a  rise  in 
the  liver  withiii  tweoilsj-ioTKx  \iOTa%.  ^^^^^«\xv^».  ^^tvTiv5fc±tffriffl,ny  ^ffiasi 
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the  height  of  the  water;  south  and  east  winds  drive  the  water  up  the 
river^  causing  very  high  tides,  while  a  north  or  west  wind  produces  an 
opposite  effect. 

The  river  and  harbor  act  of  September  19, 1890,  authorized  and  di- 
rected the  Secretary  of  War  to  appoint  a  Board  of  three  officers  of  the 
Gorps  of  Engineen 


Whose  dnty  it  will  be  to  thoroughly  examine  the  obstractions  to  navigation  in 
the  Hudson  River  between  New  York  City  and  the  State  Dam  at  Troy^  N.  T.,  and 
report  a  project  and  estimate  of  the  cost  of  widening  and  deepening  said  river  be- 
tween New  York  City  and  the  city  of  Albany,  and  also  between  New  York  City  and 
the  State  Dam  at  the  city  of  Troy,  for  the  navigation  of  seagoing  vessels  drawing  20 
feet  of  water,  and  also  a  separate  estimate  of  the  expense  ofimproving  the  river  be- 
tween Coxsackie  and  the  State  Dam  at  Troy,  to  such  an  extent  as  to  secure  a  navi- 
gable channel  12  feet  deep  at  mean  low  water.  Said  Board  shaU  accompany  their 
report  with  a  statement  as  to  the  usefulness  of  such  improvements  and  of  their  rela- 
tions and  value  to  commerce,  and  of  the  advisability  or  entering  upon  the  same  at 
this  time. 

The  report  of  the  Board  of  Engineers  constituted  under  this  act  by 
Special  Orders  ]^o.  66^  Headquarters,  Gorps  of  Engineers,  September 
30, 1890,  was  submitted  to  the  Chief  of  Engineers  October  1, 1891,  and 
was  published  as  House  Ex.  Doc.  'So.  23,  Fifty-second  Congress,  first 
session.    It  will  be  found  as  an  appendix  to  this  rex)ort. 

The  Board  recommended  for  adoption  the  improvement  of  the  Hud- 
son Biver  ^<  between  Ooxsackie  and  the  State  Dam  at  Troy  to  such  an 
extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low 
water" — ^the  channel  to  Troy  to  be  400  feet  wide,  and  thence  to  the 
State  Dam  300  feet  wide. 

The  Board  fhrther  recommended  that  '<  the  regulating  workb  between 
Troy  and  New  Baltimore,''  provided  for  in  the  previous  project  of  1867, 
be  maintained,  and  that  '^supplementary  regulating  works  of  a  x)6rma- 
nent  character  be  provided  between  New  Baltimore  and  Coxsackie." 
The  estimated  cost  of  the  recommended  project  was  92,500,000,  approxi- 
mately. 

BBTDGES  AOBOSS  THE  HUDSON  BFVEB. 

The  following  table  gives  the  location  and  essential  features  of  all  the 
bridges  which  cross  the  line  of  navigation  of  the  river: 


asd  location  of 
bridgo. 


tfew  Yoric  Central  and 
Hadaon  River  RaU- 
xoad  Bridee  at  Bridge 


Draw 
apan. 


Ft.  In. 
198    6 


Width 

in 

clear 

in  each 

draw. 


Ft.  In. 
61   e 


BNG  02 47 


Heiffht 

bottom 
chords 
above 
mean 
hi£h 
water. 


Ft.  In. 
23  10 


Railroad,  wagon,  and  passenger  bridge:  iron,  on 
stone  piers;  draw  pier  on  land,  east  snore;  the 
only  opeidng  thronffh  which  boats  ply  is  60  feet 
0  inches  in  olear  nrom  dock  line,  east  shore; 
draw  opened  by  steam  i>ower ;  four  piers  in  main 
channel  of  river  east  of  Starbnck  Island:  re- 
spective widths  in  clear  between  piers,  170  feet  0 
inches,  173  feet  0  inohe*,  173  feet  6  inches,  and 
160  feet  to  east  shore-line  of  Starbnck  Island; 
two  piers  in  channel  of  river  west  of  Starbnck 
Island;  width  in  clear  from  west  shore-line  of 
Starbnck  Island  to  first  pier,  150  feet  5  inches  i 
between  first  and  second  niers,  177  feet  5  inches  i 
and  from  second  pier  to  (jrreen  Island  dock  line* 
68  feet  6  inches,  making  six  piers  in  zivflr  as 
right  angles  to  direotion  of  itewmi. 
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Name  utd.  location  of 
bridge. 


ConfO'ess  Street  Bridge, 
Troy,  N.  Y. 


New  York  Central  and 
Hudson  River  RaU- 
road  Upper  Bridge, 
Albany,  N.  Y. 


New  York  Central  and 
Hudson  River  Passen- 
ger Rfdlroad  Bridge, 
Albany,  N.  Y. 


Lower  Bridge  or  Green- 
bnah  Bridge,  Albany, 
N.Y. 


The  Fonghkeepsie 
Bridge,  Poughkeep- 
sie,  N.  Y. 


Draw 
S)>aD. 


Ft.  In. 
258    0 


275    0 


276    0 


4D0    0 


Width 
in 

clear 
in  each 

draw. 


Ft.  In. 
104    0 


110    7 


115    4 


109    8 


Height 

bottom 

chords 

above 

mean 

high 

water. 


Ft.  In. 
29    6 


83    5 


28    1 


22    7 


160    0 


Wagon  and  passenger  bridge ;  double  draw,  opmed 

bv  hand  power;   iron,  on  stone  piers,  shghtlr 

»bliqne  to  direction  of  stream;  two  piere  ana 


s 


draw  pier  in  river;  width  in  clear  from  eaat  pi«r 
to  docK,  205  feet  3  inches;  width  in  clear  from 
west  pier  to  West  Troy  shore-line,  210  feet. 

Railroad  freij^^ht  bridge:  double  draw,  opened  bj 
steam  power;  iron,  on  stone  piers  at  ri^fat  u- 
glee  to  direction  of  stream;  four  piers  and  dnv 
pier  in  river  between  bulkhead  lines :  respectivs 
widths  in  clear,  148  feet,  170  feet,  and  170  feet, 
commencing  at  Colnmbia  Pier  dock  line. 

Railroad  and  pa88engerbridg<>;  doable  draw,  opened 
by  steam  iiower;  iron,  on  stone  piers  at  ri^t 
angles  to  ciirection  of  stream;  lour  piers  aad 
draw  pier  in  rivrar;  respective  widths  in  clfsr. 
146  fe^  5  inches,  175  feet^  175  feet,  and  U9  feet, 
conmiencing  at  Cohunbia  Pier  dock  line. 

Wagon  and  passenger  bridge ;  double  draw,  opcBed 
by  steam  ][»ower;  iron,  on  stone  piers  at  right 
anglc8  to  direction  of  stream ;  two  piers  and  drar- 
pier  in  river;  width  in  clear  from  west  pier  to 
Quay  Street  dock  line,  186  feet  3  inches:  iridth 
'  in  clear  from  eaat  pier  to  shore-line  pier.  ZX 
feet  3  inches. 

No  draw ;  railroad  brid^^e;  iron,  on  iron  pier«>  wirh 
stene  foundations  at  right  angles  to  stream;  Toar 
piers  in  river;  five  spans,  t>4§  feet^  525  tW't,  :>i& 
feet,  525  feet,  and  548  feet;  cantilever  bridge. 


In  addition  to  the  foregoing,  the  following  bridges  have  been  author- 
ized by  Congressional  or  State  legislation : 

(1)  Bridge  of  the  North  Eiver  Bridge  Company,  across  the  Hudsoo 
Eiver  at  Twenty-third  street,  New  York  City.  Authorized  by  act  of 
Congress  July  11,  1890.  The  plans,  approved  by  Secretary  of  W»v, 
December  29, 1891,  provide  for  an  eight-track  railroad  bridge  with  » 
single  span  and  with  a  clear  headway  at  center  of  span  of  150  feet  above 
mean  high  water  of  spring  tides,  under  any  condition  of  load  or  tern- 
perature^  and  a  clear  headway  at  the  piers  of  not  less  than  140  feet 

(2)  Bridge  of  the  New  York  and  New  Jersey  Bridge  Company,  across 
the  Hudson  Eiver  north  of  Tenth  street  and  south  of  One  hundred  aod 
eighty-first  street,  New  York  City.  A  company  was  granted  a  charter, 
under  the  above  name,  by  the  State  of  New  Jersey,  under  provisioos 
of  act  approved  April  17,  1868,  supplemented  by  provisions  of  chapters 
85,  86,  and  87,  laws  of  1891 ;  and  the  State  of  New  York  authorized  the 
construction  of  the  bridge  by  a  company  of  this  name  by  chapter  253, 
laws  of  1890.  Since  the  passage  of  the  above  acts  the  coAipanies  have 
been  consolidated.  The  plans  provided  for  a  railroad  bridge  with  an 
elevation  at  the  towers  of  145  feet  in  the  clear  above  high- water  mark, 
and  155  feet  in  the  clear  at  the  center  of  the  main  span.  No  law  has  as 
yet  been  enacted  by  Congress  authorizing  the  construction  of  tliis  bridge. 

(3)  Bridge  of  the  Albany  and  Bath-on-the-Hildson  Bridge  Company, 
across  the  Hudson  Eiver  at  Bath-on-the-Hudson.  Authorized  by  act 
of  the  State  of  New  York  approved  April  11, 1892.  The  plans,  which 
have  not  yet  been  approved  by  the  Secretary  of  War,  provide  tor  a  toll 
bridge  for  wagons  and  passengers,  to  be  built  of  iron  on  stone  piers, 
not  less  thon  20  feet  above  ordinary  tide  water;  the  draw  to  have  two 
openings  each  not  le^^  Wian  \^v^  i<^\>  m  widths  the  pierSi  other  than 
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draw  piers,  to  be  not  less  than  150  feet  from  center  to  center;  and  the 
bridge  to  be  commenced  within  one  year  after  approval  by  Federal 
antihorities,  and  to  be  completed  within  three  years  from  date  of  such 
approval. 

The  Hudson  Tunnel  Railway  Company,  which  is  constructing  a  tun- 
nel from  Fifteenth  street,  Jersey  City,  to  Morton  street,  New  York 
City,  was  authorized  July  3, 1891,  by  the  Secretary  of  War,  to  place 
not  exceeding  20,000  cubic  yards  of  clay  upon  the  bed  of  the  channel 
on  the  approach  to  the  New  York  side,  and  the  supervision  of  the  work 
under  the  above  authority  was  given  to  this  office. 

The  company  reported  to  this  office,  under  date  of  September  29, 
that  efforts  were  being  made  in  England  to  get  the  necessary  money 
for  proceeding  with  the  work,  but  nothing  has  been  done,  however, 
under  the  authority  of  the  Secretary  of  War,  for  reasons  not  definitely 
stated  to  this  office. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year,  July  1, 1891,  the  following  con- 
tracts were  in  force:  With  William  Fuller  &  Sons,  dated  January  13, 
1891,  for  the  construction  of  certain  new  dikes  and  the  repairing  of 
certain  existing  dikes  in  the  Hudson  River  between  Troy  and  New 
Baltimore,  enumerated  in  the  last  Annual  Eeport;  with  E.  M.  Payn  & 
Co.,  dated  February  20, 1891.  for  dredging  at  Washington  Bar,  Fish 
House  Shoal,  Bogart  Light  Shoal,  and  Winnies  Bar,  and  with  P.  W. 
Myers,  dated  February  20^  1891,  for  dredging  at  Mulls  Cross-Over. 

Besides  these,  an  open-market  agreement  was  in  force  with  E.  M. 
Payn  &  Co.  to  remove  15,000  cubic  yards  of  material  at  Kellogg  Shoal, 
at  the  previous  contract  price  for  like  work. 

The  work  under  contract  with  William  Fuller  &  Sons  was  continued 
until  the  19th  of  December,  1891,  when,  on  account  of  cold  weather  and 
ice  in  the  river,  the  work  was  stopped.  Owing  to  tiie  difficulty  in 
getting  material  ttooughout  the  season,  the  contractors  were  unable  to 
complete  the  contract  in  the  specified  time,  and,  upon  application,  an 
extension  was  granted  until  December  1, 1892. 

Work  was  resumed  April  21,  1892,  and  is  now  in  progress,  chiefly 
TiI>on  repairs  to  the  Patroon  Lower  Island  Dike.  * 

The  contract  with  E.  M.  Payn  &  Co.,  for  dredging,  was  fully  com- 
pleted September  20, 1891,  and  the  contract  with  P.  W.  Myers  was 
connpleted  August  29, 1891. 

In  addition  to  the  above  the  plant  of  dredging  contractors  was  em- 
ployed on  open-market  agreement  at  previous  contract  rates  for  service 
dredging,  removing  wrecks,  removing  broken  stone,  driving  piles,  and 
for  transporting  material. 

The  progress  made  during  the  fiscal  year  ending  June  30, 1892,  under 
the  above  contracts  and  open- market  agreements  may  be  summarized 
as  follows: 

OONSTBUOTION  OF  NEW  DIKES. 

Mulls  Float  Dike. — During  the  fiscal  year  this  dike  has  been  extended 
800  feet  south  from  the  ice-house  dock,  Mulls  Plaat,  along  the  shore  of 
this  island  to  protect  it  from  erosion.  It  was  built  under  the  contract 
with  Wilham  Fuller  &  Sons,  and  is  constructed  after  the  manner  of  a 
half  dike.  A  row  of  piles  was  driven  along  its  face,  cow\\^^\ftA.  \s^  ^ 
double  course  of  waling  timber,  and  tied  back  to  asicl[iOT  ^W^  ^v^^ai 
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in  the  rear,  and  the  stracture  then  filled  with  stone.    It  was  completed 
August  1, 1891,  at  an  average  cost  per  ruiiniDg  foot  of  $3.37. 

Mulls  Dike. — Under  contract  with  William  Fuller  &  Sons  this  has 
been  extended  from  the  eiid  of  the  stone  revetment  built  in  1890,  which 
is  565  feet  north  of  Mulls  Lower  Beacon,  to  Shad  Island — a  dis- 
tance of  2,535  feet.  This  extension  consists  of  a  row  of  piles,  driven 
front  and  rear,  connected  by  a  double  course  of  waling  timbers,  and 
tied  together  by  wooden  cross- ties  and  iron  tie  bolts.  It  is  built  along 
the  line  of  the  old  single-pile  dike  in  a  depth  of  water  varying  from  6 
to  10  feet,  and  is  12  feet  wide  from  out  to  out  of  piles,  and  stands  1^ 
feet  above  mean  high  water.  It  is  filled  with  ordinary  rubblestone 
chinked  in  with  quarry  spaUs  and  topped  off  with  large  stone.  Its  con- 
struction is  still  in  progress,  but  a  few  hundred  cubic  yards  only  of 
large  stone  are  required  to  complete  it.  Its  cost  per  running  foot  is 
$12. 

Ifine  Mile  Tree  Dihe. — This  dike,  built  under  contract  with  William 
Fuller  &  Sons,  is  constructed  on  the  plan  of  a  half  dike  to  protect  the 
shore  of  Upper  Schodack  Island  from  erosion.  It  was  begun  August 
8, 1891,  and  completed  December  5, 1891.  Its  total  length  is  1,735  feet, 
and  cost  per  runniDg  foot  $3.74. 

In  the  construction  of  these  new  dikes  the  following  material  was 
ftirnished  and  put  in  by  the  contractors: 

126,943  Imear  feet  pine  piling. 
150.936  feet  B.  M.  square  timber. 
39,o06  pounds  tie  rods  and  screw  bolts. 
22,186  pounds  drift  bolts  and  washers. 
2,666  linear  feet  round  timber. 
17,133  cubic  yards  stone. 
2,500  cubic  yards  dredged  materiaL 

BEPAIBS  TO  EXISTING  DIKES. 

Beise  Island  Crib  Dike. — This  dike,  2,7()0  feet  long,  was  to  have  been 
repaired  by  building  over  the  old  structure  an  embankment  of  large 
stone,  backed  and  chinked  with  small  stone.  During  the  hscsA  year, 
382  cubic  yards  of  stone  were  delivered  and  put  in.  The  further  re- 
pairs to  this  dike  were  abandoned,  so  as  to  concentrate  operations  on 
the  repairs  to  Patroon  Lower  Island  Dike,  a  more  necessary  work. 

Bath  Di'A;6.-«-This  dike  was  repaired  by  stone  filling  where  settle- 
ment had  taken  place.  A  portion  of  the  dike  was  rebuilt  by  an  em- 
bankment of  stone  thrown  up  over  the  old  structure.  Material  fiir- 
nished  and  put  in  the  work,  1,023  cubic  yards  of  rubblestone. 

Overslaugh  Dikes  Nos,  1  and  2. — For  a  length  of  7,000  feet  the  paving 
along  the  face  of  these  dikes  was  badly  damaged  by  the  action  of  ice, 
and  in  many  places  wholly  destroyed.  The  work  of  repairing  and  re- 
paving  these  dikes,  which  was  in  progress  at  the  end  of*the  last  fiscal 
year,  was  completed  December  10, 1891.  A  timber  skew  back  was  built 
by  the  contractor  where  the  old  structure  had  been  carried  away,  and 
3,992  cubic  yards  of  paving  stone  furnished.  The  work  of  repaving  was 
done  by  hired  labor.  These  dikes,  excepting  a  length  of  about  TOO 
feet,  which  was  not  repaired,  are  now  in  excellent  condition. 

Campbell  Island  Dike. — The  repairs  to  this  dike  were  only  completed 
in  part.  Piles  were  driven  where  gaps  occurred,  new  timber  put  on 
where  the  old  had  been  torn  off,  and  the  dike  filled  with  stone.  Some 
slight  additional  repairs,  such  as  putting  on  new  waling  timber  aioBg 
the  old  single-pile  dike,  yet  remain  to  be  done,  but  owing  to  prevalence 
of  hi£fh  water  due  t^  tres^<^\A  \}ci<&  ^wtractor  has  been  unable  to  start 
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Cow  Island  Dike. — ^This  dike  was  ftiUy  repaired  according  to  the  spec- 
ifications. A  passage  for  small  boats  belonging  to  riparian  owners  was 
made  and  floored  with  plank,  and  a  few  necessary  new  timbers  were 
put  in,  and  the  whole  structore  flUed  with  stone  where  settlement  had 
taken  place. 

Castleton  Dike, — ^The  upper  end  of  this  dike  was  in  very  bad  condi- 
tion, as  many  of  the  piles  and  much  of  the  waling  timber  had  been  de- 
stroyed by  the  action  of  the  ice.  It  was  thoroughly  repaired  by  the  con- 
tractor during  the  fiscal  year.  New  piles  were  driven,  new  timber  put 
on  where  necessary,  and  the  dike  filled  with  stone  where  settlement 
had  taken  place. 

Material  used: 

671i  linear  feet  pine  piles. 

4,850  feet  B.  M.  square  timber. 

2,000  pounds  iron  tie  rods  and  screw  bolts. 

2(K3  cubic  yards  stone. 

Bogart  Islaiid  Dike, — Under  open-market  agreement  with  William 
Parrott,  dated  October  10,  1891,  this  dike  was  partly  repaired.  Piles 
had  been  removed  and  the  timbers  torn  off  in  many  places.  It  was  ex- 
pected that  these  repairs  would  be  completed  during  the  fall  of  1891, 
but,  on  account  of  delays  on  the  part  of  the  contractor,  they  were  not 
completed  when  the  cold  weather  put  a  stop  to  the  work.  The  freshets 
thus  far  this  season  have  prevented  resumption  of  the  work. 

The  following  material  has  been  put  in  place  in  the  dike: 

4,007  linear  feet  pine  piles. 

1,S68  feet  B.  M.  square  timber. 

1,400  pounds  iron  screw  bolts  and  drift  bolts. 

Besides  the  above  repairs,  some  necessary  work  has  been  done  by 
open-market  agreements.  During  the  spring  of  each  year,  when  navi- 
gation first  opens,  many  of  the  dikes  are  completely  submerged  by  the 
freshets.  This  exposes  navigation  to  great  risks,  and  to  obviate  them 
it  has  been  customary  to  drive  guide  piles  at  different  points  to  mark 
the  i)osition  of  the  dikes.  This  work,  which  required  the  use  of  557 
linear  feet  of  pine  piles,  has  been  done  satisfactorily  this  year  by 
William  Fuller  &  Sons  under  open-market  agreement. 

The  north  end  of  Coeymans  Middle  Dike,  which  is  shod  with  iron 
to  protect  it  from  the  action  of  ice,  projects  somewhat  into  the  channel. 
During  the  season  of  1891  a  canal  boat  in  one  of  the  tows  struck  this 
dike  and  sunk.  To  prevent  similar  damage  to  other  boats  a  cluster  of 
oak  fender  piles  was  driven  at  this  point. 

At  Overslaugh  Bock,  William  FuUer  &  Sons  constructed,  in  August, 
a  timber  framework  lor  ranges  to  mark  out  the  rock,  which  was  in 
course  of  removal  by  the  use  of  the  United  States  drill  scow  Hudson. 
When  the  work  was  8topi)ed  on  account  of  cold  weather  in  the  fall  of 
1891,  the  piles  were  drawn  and  the  timber  work  removed.  This  frame- 
work was  rebuilt  this  spring  to  arrange  for  the  continuation  of  the  work 
of  removing  the  rock. 

Material  used : 

535  linear  feet  pine  piling. 
756  feet  B.  M.  square  timber. 
45  pounds  spikes. 

DBEDaiNO. 

A  comparatively  large  amount  of  useful  dredging  has  been  done 
during  the  year,  either  by  contract  or  by  open-market  ag;cefiiQiKi^  ^ 
oontnust  rates. 
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Mulls  Cross- Over. — ^The  work  under  contract  with  P.  W.  Myers, 
which  was  in  progress  at  the  end  of  the  last  fiscal  year,  was  completed 
August  29, 1891.  The  channel  for  a  distance  of  1,200  feet  was  straight- 
ened, and  by  the  removal  of  27,000  cubic  yards  of  material  was  given  a 
navigable  width  of  160  feet,  and  a  depth  of  11  feet,  mean  low  water. 

As  the  result  of  the  work  navigation  at  this  cross-over  has  been 
much  benefited.  The  construction  of  Mulls  Dike  Extension  to  Shad 
Island  has  assisted  in  maintaining  this  channel,  which  is  now  in  better 
condition  than  ever  before. 

Kellogg  Bar. — Under  the  open-market  agreement  with  E.  M.  Payn 
&  Go.,  the  dredging  at  Kellogg  Bar  was  completed  July  11,  1891. 
During  the  fiscal  year  2,795  cubic  yards  of  material  were  dredged  and 
removed.  The  accretions  to  this  bar  which  made  dredging  necessai}' 
were  due  to  an  ice  gorge  which  formed  in  the  winter  of  1890-'91.  Since 
the  dredging  was  completed  navigation  has  been  perfectly  free. 

Washirigton  Bar. — ^Under  the  same  contract  with  E.  M,  Payn  &  Ca 
dredging  was  done  at  Washington  Bar  and  a  channel  opened  fit>m 
deep  water  below  to  and  along  the  face  of  the  Arsenal  Dock  at  West 
Troy.  The  material  removed  measured  9,858  cubic  yards,  and  the 
contract  was  completed  September  20, 1891. 

Overslaugh. — ^To  prepare  for  the  drilling  and  blasting  of  Overslaugh 
Bock,  which  was  covered  with  sand,  a  ^mporary  channel  for  the  use 
of  boats  was  dredged  around  the  rock,  requiring  the  removal  of  7,674 
cubic  yards  of  material 

New  Baltimore  and  Stone  Light  (Van  WiesJ  bars. — ^A  very  low  stage 
of  water  prevailed  in  October,  1891,  and  vessels  had  great  difficulty  in 
getting  through  the  east  channel  opposite  New  Baltimore,  and  also 
past  Stone  Light,  just  above  Van  Wies  Point,  where  several  boats 
grounded.  To  relieve  navigation  at  these  points  open-market  agree- 
ment's at  previous  contract  rates  were  made  with  P.  W.  Myers,  dated 
October  30,  1891,  for  the  removal  of  5,000  cubic  yards  of  material  from 
east  channel,  New  Baltimore,  and  with  E.  M.  Payn  &  Co.,  same  date, 
for  the  removal  of  2,821  cubic  yards  at  Stone  Light.  This  dredging 
was  completed  l^ovember  21,  1891,  and  was  of  the  greatest  relief  to 
navigation,  which  suffered  no  further  detentions  at  this  point  during 
the  season. 

During  the  fiscal  year  wrecks  were  removed  from  the  river  at  the  fol- 
lowing x)oints:  Opposite  lower  end  of  Cuylers  Island;  at  north  end  ol 
Coeymans  Middle  Dike.  These  wrecks,  which  were  old  canal  barges, 
were  broken  up  and  removed  by  a  dredge,  and  the  fragments  placed 
where  they  could  not  be  washed  back  into  the  river. 

BEMOVAL  OF  BOCKS  BY  SUBMABINE  BLASTING. 

Dettinger  Rock. — The  work  of  removing  the  rock  in  the  channel  just 
below  Van  Wies  Point  and  opposite  Dettinger's  dock,  whic^h  was  in 
progress  at  the  end  of  the  last  fiscal  year,  was  continued  to  completion, 
August  1, 1891.  This  work  was  done  by  hired  labor  and  the  use  o( 
the  United  States  drill  scow  Hudson.  A  force  of  13  men  was  employed, 
including  a  foreman  and  a  diver.  The  holes  were  drilled  from  the  plat- 
form of  the  drill  scow,  by  steam  drills,  and  were  carried  to  at  least  2 
feet  below  the  required  depth  to  wbich  the  rock  was  to  be  removed, 
namely,  12  feet  below  mecvu  low  water.  After  drilling  from  15  to  20  hole:^ 
they  were  all  i*A\aTgedwitVvioTC\\fc^*\si^fli^'asi&^^\^^  sinniltaneously 
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exploded  by  electric  battery.  In  this  way  the  whole  area  was  drilled 
and  blasted  over,  and  the  rock  thoroughly  br(>ken  np.  A  dredge  was 
next  employed,  and  the  broken  rock  removed.  The  rock,  which  is  a 
shale,  was  readily  broken  up.  It  was  found  necessary,  however,  to  use 
a  quick  powder,  and  the  No.  2  forcite  of  the  American  Forcite  Powder 
Manufacturing  Company  was  used  with  good  effect.  The  rock  was  re- 
moved to  a  depth  of  12  feet  at  mean  low  water,  at  a  total  cost  of 
$5,062.27;  area  blasted  over,  7,528  square  feet;  number  of  holes  drilled, 
727;  average  depth  of  hole,  3.8  feet;  estimated  rock  in  plac<^,300  cubic 
yards;  cost  per  cubic  yard  of  rock  in  place,  $16.87;  800  cubic  yards, 
scow  measurement,  broken  rock  removed  by  dredge,  cost  per  cubic 
yard,  scow  measurement,  $6.33. 

Overslaugh  Bock. — On  the  complete  removal  of  Dettinger  Bock,  the 
drill  scow  was  moved  to  Overslaugh  Bock,  which  lies  in  the  channel 
120  feet  east  of  Overslaugh  Dike  and  1,900  feet  above  Stone  Light,  Van 
Wies  Point. 

Work  of  drilling  and  blasting  was  begun  August  8, 1891,  and  con- 
tinued until  November  24, 1891,  when,  on  account  of  cold  weather,  work 
was  suspended  for  the  season.  A  dredge  was  then  engaged  and  572 
cubic  yards  of  broken  rock  removed.  Two- thirds  of  the  area  was  blasted 
over  and  the  rock  removed  to  a  depth  of  12  feet,  mean  low  water.  This 
rock  is  a  similar  formation  to  the  one  removed  opposite  Dettinger's 
dock.  It  covers  an  area  300  feet  long  by  55  feet  wide,  its  length  being 
in  the  direction  of  the  channel,  and  its  highest  point  being  120  feet  east 
of  Overslaugh  Dike  No.  2.  It  is  almost  entirely  covered  with  sand  to 
a  depth  of  2  feet,  approximately,  and  much  difficulty  is  encountered  in 
charging  the  holes  for  explosion,  on  account  of  the  constant  downstream 
movement  of  the  sand  along  the  bottom,  which  fills  the  holes  as  rapidly 
as  they  are  drilled.  Work  is  now  in  progress,  and  it  is  expected  that 
the  rock  will  be  wholly  removed  during  the  month  of  August. 

HIBED  LABOB. 

Besides  the  hired  labor  employed  on  the  drill  scow,  a  foreman  and 
25  men  were  employed  during  the  season  of  1891  repaving  the  Over- 
slaugh Dikes  Nos.  1  and  2.  This  work  was  in  progress  at  the  end  of 
the  last  fiscal  year,  and  was  completed  December  10, 1891.  During 
this  spring  a  foreman  and  6  men  were  employed  repairing  in  a  similar 
way  the  paving  at  Patroon  Lower  Island. 

The  revetted  slopes  at  these  points  are  now  in  excellent  condition, 
and,  should  no  unforeseen  accident  happen,  will  need  no  farther  repairs 
for  several  years. 

The  permanent  works  remaining  to  be  built  to  complete  the  improve- 
ment as  originally  projected  are: 

(1)  Completion  of  dike  from  Staats  Island  to  Campbell  Island. 

(2)  Completion  of  dike  from  Schermerhorn  Island  to  Shad  Island. 

(3)  Improvement  at  Willow  Island. 

Tlie  cost  of  these  works  is  estimated  at  $90,000. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  the 
examination  of  the  obstructions  to  navigation  in  the  Hudson  Biver 
between  New  York  City  and  the  State  Dam  at  Troy,  N.  Y.,  and  the 
formation  of  a  project  and  estimate  of  cost  of  widening  and  deepening 
the  river  for  the  navigation  of  seagoing  vessels  drawing  20  feet  of 
water,  and  a  separate  project  and  estimate  of  cost  for  improving  the 
river  between  Coxsackie  and  the  State  Dam  at  Troy  to  such  au  eiLtfc\A 
as  to  secure  a  navigable  channel  12  feet  deep,  meaulo^  ^^Xi^« 
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The  surveys  required  by  the  Board  appointed  by  the  Secretary  of  War 
were  assigned  to  Mr.  Gharles  G.  Weir,  assistant  engineer,  who  com- 
pleted satisfactorily  his  duty  in  connection  therewith  in  September, 
enabling  the  rex)ort  called  for  by  the  act  to  be  submitted  to  the  Chief  of 
Engineers  October  1, 1891. 

The  Board  of  Engineers  by  whom  this  question  was  examined  re- 
commended that  the  regulating  works  contemplated  in  the  project  of 
1867  be  completed  and  maintained;  that  additional  regulating  works 
be  constructed  below  Few  Baltimore,  and  that  the  river  be  deepened 
by  dredging  so  as  to  provide  a  navigable  channel  12  feet  deep,  mean 
low  water,  between  Coxsackie  and  the  State  Dam  at  Troy. 

At  the  close  of  the  last  fiscal  year  the  amount  required  to  be  appro- 
priated to  complete  the  project  of  1867  was  9145,000.  This  sum  is  oot 
sufficient  to  meet  the  annual  exx>enditures  for  improvements  provided 
in  the  new  project,  and  the  explanation  is  here  made  that  the  recom- 
mendation in  regard  to  the  next  appropriation  for  continuing  this  im- 
provement is  bsued  on  the  assumption  that  the  new  project  is  sanc- 
tioned by  Oongress. 

aENEBAL  BEMABKS. 

The  navigable  condition  of  that  portion  of  the  Hudson  Biver  under 
improvement  is  better  than  ever  before,  and  general  satisfaction  seems 
to  have  been  given  by  the  character  and  thoroughness  of  the  work 
done  by  the  (^vemment  during  the  past  year.  The  new  dikes  were 
thoroughly  built,  and  will  have  an  important  bearing  on  the  future 
maintenance  of  the  channels.  With  the  exception  of  two  places,  the 
shores  are  well  protected  agaiast  erosion. 

At  Breaker  Island,  just  below  Troy,  where  the  river  is  very  narrow^ 
material  is  washed  from  the  banks  into  the  channel  every  year  by  the 
freshet  erosions.  If  part  of  this  island  be  cut  away  to  give  freer  egress 
to  the  water,  and  a  bulkhead  be  built  along  the  front  for  a  distance  of 
1,500  feet  to  prevent  further  erosion,  much  of  the  trouble  at  this  point 
will  disappear. 

For  a  distance  of  1,500  feet  north  from  Eoah  Hook,  along  the  west 
bank  of  the  river,  the  currents  have  cut  into  the  shore,  causing  it  to 
recede,  and  the  abraded  material  has  been  carried  into  the  channd.  It 
is  probable  that  a  dike  may  be  necessary  to  arrest  further  deterioratioD 
of  the  shore  at  this  point. 

The  repairs  to  the  dikes  enumerated  in  the  last  annual  report  have 
either  been  completed  or  are  now  in  progress,  with  the  exception  of  the 
repairs  to  Base  Islaud  and  Small  Island  dikes,  which  have  been  aban- 
doned for  the  present  on  accouut  of  the  urgency  of  concentrating  eflbrts 
on  the  repairs  to  Patroon  Lower  Island  Crib  Dike.  The  repairs  to  tb«*si* 
dikes  are  necessary  and  should  be  made  when  funds  are  avaihible. 
Aside  from  these,  the  Port  Schuyler  Dike  needs  some  slight  repair  where 
the  paving  has  been  torn  up  by  ice. 

A  stretch  of  700  feet  of  Overslaugh  Dike  Nos.  1  and  2  should  also 
be  repaved  where  the  old  paving  has  been  destroyed.  Some  slight  if 
pairs  should  also  be  made  to  the  Cedar  Hill  Dike,  between  Poplar  auil 
Schermerhorn  islands,  where  the  dike  has  been  damaged  by  the  ice. 

Barren  Island  Dike  requires  repairs  additional  to  those  made  in  1889 

(Annual  Eeport  Chief  of  Engineers,  1890,  page  693).    The  repairs  then 

made  were  designed  to  hold  the  old  work  together  until  work  of  a  iw»n' 

permanent  cliaractei  eo\M  b^  made  as  opportunity  offered  and  tMni> 

became  available. 
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The  dredging  done  by  the  Government  during  the  Hscal  year  has 
been  of  very  material  benefit  to  navigation.  Only  those  fears  have 
been  improved  which  gave  obstruction  to  navigation,  and  the  lines  of 
dredging  were  laid  out  with  reference  to  economy  of  work  and  to  the 
necessities  of  commerce. 

The  legislature  of  the  State  of  "New  York,  during  its  last  session,  ap- 
propriate $35,000  for  dredging  in  the  Hudson  Eiver,  part  to  be  applied 
toward  excavating  a  channel  from  the  steamboat  wharf  at  Stuyvesant 
to  deep  water  in  the  Hudson,  and  part  toward  deepening  channel  be- 
tween Goeymans  Dike  and  the  Middle  Dike  at  Goeymans. 

The  authority  of  the  Secretary  of  War  was  first  obtained  for  altering 
the  condition  and  capacity  of  the  channels,  in  compliance  with  section 
7  of  the  river  and  harbor  act  of  September  19, 1890,  and  the  State  au- 
thorities submitted  plans  of  the  proposed  work  to  the  engineer  officer 
in  charge  before  contracts  were  made.  The  dredging  provided  by 
these  contracts  comprises  8,000  cubic  yards  at  Wilbur's  Ice  House, 
Bath;  4,000  cubic  yards  above  Upper  Eailroad  Bridge,  Albany;  and 
37.000  cubic  yards  at  Stuyvesant. 

While  the  dredgemasters  on  the  river  at  first  considered  the  river  and 
harbor  act  of  September  19, 1890,  as  somewhat  severe  in  regard  to 
dredging  and  dumping,  they  have  never  ceased  to  comply  strictly  with 
its  requirements,  and  in  turn  the  eugineer  officer  has  never  withheld 
approval  of  any  application  for  authority  to  dredge  iu  the  navigable 
waters  of  the  river,  unless  the  granting  of  such  application  would  be 
manifestiy  injurious  to  the  river. 

The  representatives  of  the  Government  and  of  the  State  now  work 
together  without  strained  relations,  and  the  good  results  of  this  har- 
mony of  action  are  shown  in  the  excellent  navigable  condition  of  the 
river. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $96,962.43. 

An  appropriation  of  1600,000  is  recommended,  to  be  applied  towards 
the  commencement  of  the  new  project. 

The  improvement  has  been  under  the  local  charge  of  Mr.  Gharles  G. 
Weir,  assistant  engineer,  who  has  well  and  faithfully  discharged  the 
duties  assigned  to  him. 

This  work  is  in  the  ooUeotion  district  of  New  York,  Albany  being  a  port  of  entry. 

Amounti  a^ppropriated. 

By  act  of  Congress  approved — 

June  30,  1834 $70,000 

JiUy2,1836 100,000 

March  3,  1837 100,000 

Jnly7, 1838 100,000 

August  30, 1852 50,000 

420,000 
AmaunU  appropriated  for  present  project. 

By  act  of  Congress  approved — 

Jnne26, 1864,  allotment $33,000.00 

June  23. 1866 •-        50,000.00 

March  3,1867 305,188.00 

July  26, 1868 85,000.00 

April  10, 1860 89,100.00 

July  11, 1870 40,000.00 

March  3,  1871 40,000.00 

June  10,  1872 40,000.<» 

March  3, 1873 4a,^>fcl^.^ 

June23,lS74 ^,Wi.^ 
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By  %ct  of  Congress  approved — Continued. 

March  3,  1875 $40,000.00 

Auguft;  14,  1876 50,000.00 

Jnnel8, 1878 70,000.00 

March  3,  1879 30,000.00 

June  14,  1880 20,000.00 

March  3,  1881 15,000.00 

By  act  of  Congress  passed  August  2,  1882 10,000.00 

By  act  of  Congress  approved — 

July  5,  1884 30,000.00 

August  5,  1886 26,250.00 

August  11,  1888 75,000*00 

September  19,  1890 150,000.00 

Total 1,278,538.00 

Received  from  other  sources 792.57 


1,279,330.57 
Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilities.  1, 247, 940.29 

Money  statement. 

Julyl,  1891,  balance  unexpended $128,312.71 

June  30, 1892,  amount  expended  during  fiscal  year 87,228.98 

July  1, 1892,  balance  unexpended 41,113.73 

July  1,  1892,  outstanding  liabUities $9,733.45 

July  1, 1892,  amount  covered  by  uncompleted  contracts..        11, 246. 75 

20,980.20 

July  1,1892,  balance  available 20,133.53 

Amount  appropriated  by  act  approved  July  13,  1892 187, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 207, 633.53 

'  Amount  (estimated)  required  for  completion  of  existing  project 2, 260, 406.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  ziyer  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI8TIC8. 

The  information  contained  in  the  report  made  in  1890  on  the  commercial  statistics 
of  the  Hudson  River,  by  Mr.  Charles  0.  Weir,  assistant  engineer,  was  so  complete 
that  it  is  deemed  best  to  repeat  it  in  the  report  for  this  year. 

The  importance  of  the  Hudson  as  a  great  waterwav  of  commerce  is  apparent  when 
it  is  known  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it  tb- 
sorbs  all  the  traffic  of  the  Erie,  Champlain,  and  Delaware  and  Hudson  canals,  be<i(i«8 
the  great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newbnrg,  and  the  Erie 
coal  trade  at  Piermont.  The  average  season  of  navigation  of  the  river  is  240  dAv^ 
and  that  of  the  canals  220  days. 

The  Erie  Canal,  extending  from  Albany  to  Buffalo,  on  Lake  Erie,  a  distance  of  353 
miles,  with  a  ditt'erence  of  levt'l  of  577  feet,  and  to  Oswego,  on  Lake  Ontario,  con- 
nects the  Great  Northern  Lakes  with  the  Hudson  River,  and  brings  in  immense  com- 
luerce  firom  the  Northwest  and  Canada^  The  principal  items  of  this  commerce  are 
lumber  and  grain. 

The  Champlain  Canal,  69  miles  long,  connects  Lake  Champlain  with  the  Hudieo 
River.  This  lake,  which  is  93  feet  above  tide  of  the  Hudson,  and  whose  waters  flow 
iuto  the  St.  Lawrence,  is  connected  by  the  Chambly  Canal  with  the  St.  l^iwreofe 
River  below  Montreal.  The  principal  items  of  tonnsige  on  this  canal  are  lumber  iod 
iron  ore.  The  above  canals,  with  575  miles  of  subsidiaries,  constitute  the  Now 
York  State  canals.  The  Erie  Canal  enters  the  Hudson  by  three  tide-water  lockis 
one  at  the  foot  of  Twenty -third  street,  West  Troy ;  one  at  the  foot  of  Eighth  street. 
West  Troy,  and  a  third  at  the  lumber  district,  Albany 

The  Champlain  Canal  enters  the  river  at  Waterford,  3  miles  above  the  State  Dam, 
and  boats  are  locked  t\ito\ig\i  Uxc^  d^wui  to  tide  water.  It  is  also  connected  with  tke 
Erie  Caual  and,  tihiough  \tA  tiCL^y^^XifikT  V)^i&,  VvWil  \^;l^^^\.^aAl&.  River. 
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The  Delaware  and  Hndson  Canal  enters  the  Hndson  tbTou^i^h  Rondont  Creek  at 
Bondonty  N.  Y.,  and  brings  the  anthracite  coal  country  at  Honesdale  and  the  Delaware 
River  into  water  communication  with  the  Hudson.  The  principal  items  of  tonnage 
on  this  canal  are  coal,  blae  stone,  and  cement.  Aside  from  the  above  feeders  to  the 
commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  larp^e  tide- water 
eoal  depot  at  Newburg  where  also  the  Erie  Railroad  has  a  terminal  point  and  trans- 
fers large  quantities  of  freight  by  boat  across  the  river.  The  Erie  Railroad  also  has 
a  coal  depot  at  Piermont,  20  miles  above  New  York,  where  preparations  are  being 
made  to  handle  a  very  large  supply. 

The  following  statistics  include  the  tonnage  received  at  all  points  above  Spuyten 
DnyvQ  Creek,  and  of  the  local  shipment  between  points  on  the  river ;  only  that 
8hipx>ed  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  made  to 
the  total  tonnage  of  the  amount  received  at  local  points  from  other  local  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  np  the  river 
tiiat  passed  the  mouth  of  Spuyten  Duyvu  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  total  ton- 
nage are  ice  and  brick.  The  capacity  of  the  ice  houses  on  and  adjacent  to  the  river 
exceeds  4,000,000  tons,  and  amount  generally  harvested  3,500,000.  The  brick  manu- 
factured on  the  river  exceed  850,000,000. 

Total  tonnage  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  including  the  tonnage  coming  through  State  canals tons. .      15, 033, 309 

Value  of  same $378,196,094 

Tot'dl  tonnage  coming  to  and  leaving  tide  water  through  State  canals, 

1889 tons..        3,592,437 

Value  of  same - $108,000,000 

Increase  of  same  over  tonnage,  1888 tons . .  326, 466 

Qrand  total  tonnage   of  the  Hudson    River,  including   the  tonnage 

through  State  canals tons..       18,582,596 

Value  of  same $485,733,094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Number  of  transportation  companies  for  passengers  or  fi^pight,  not  includ- 
ing steamboats  or  pleasure  boats 30 

Total  number  of  passengers  carried,  1889 5, 000, 000 

Total  population  along  the  river 450, 000 

Commercial  $taiistio8  of  the  port  of  Albany,  N.  Y.,  from  July  1,  1891,  to  June  1, 1892. 

Amount  of  revenue  collected $203,716.81 

Value  of  all  imports 1 670,481.00 

American  vessels  from  foreign  ports : 

Number 215 

Registered  tonnage 20,425.47 

SiaUment  of  the  number  and  tonnage  of  all  vessels  belonging  to  the  port  of  Albany,  N.  Y., 

June  1,  1892, 

Cl.«.  Number.   ^^^^^ 

Steam  Teasels .k- 180  29,963.68 

Sailine  Tessels 35  1,997.52 

Barg<M 72  14,107.29 

Cuuabo^ts 208  20,824.60 

Chap.  281. — AN  ACT  to  incorporate  the  Albany  and  Bath-on-tbo- Hudson  Bridge  Company,  and  to 
anthorise  the  construction  of  a  oridge  across,  the' Hndson  Kiver  at  the  city  of  Albany,  and  appurte- 
nances and  approaches  to  said  bridge. 

[Approved  by  the  governor  April  11,  1892.    Parsed,  three-fifths  lieing  prcnent.] 

The  people  of  the  State  of  New  York,  represented  in  Senate  and  Jsnembly,  do  en€iot  as 
follows: 

Section  1.  Edward  A.  Maher,  Francis  B.  Delehanty,  and  Henry  Bronk,  of  the 
city  of  Albany;  Amos  H.  Tyler  and  John  H.  Deurstyiie,  of  the  village  of  Bath-on- 
the-Hndson;  Oscar  F.  Hilt,  of  the  village  of  Greenbush;  Jolwv  fto^ax\.,N^\j\\»«t  ^. 
Foster,  and  Henry  B.  Hammond^  of  the  city  of  New  York,  {kiiCl  t\i^vt  ae&^iCAAXftA  «sl^ 
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snocessors,  are  hereby  created  and  oonstitiited  a  body  politic  and  corporate  by  the 
name  and  style  of  the  ''Albany  and  Bath-on-the-Hudson  Bridge  Company,'^  for  the 
purpose  of  constructing  and  maintaining  a  permanent  toll  bridge  and  appurtenances 
and  avenues  of  approach  thereto  for  trayel  and  transportation  across  the  HudMO 
River  from  North  Ferry  street,  on  the  westerly  side  or  shore  of  said  river,  in  said 
city  of  Albany,  to  Tracy  street  on  the  opposite  side  or  shore  of  said  river,  in  the  said 
village  of  Bath-on-the-Hudson  in  said  county  of  Rensselaer,  and  as  such  corporation 
they  are  invested  with  all  the  powers  and  privileges  and  are  snbject  to  all  liabihties 
conferred  and  imposed  by  the  general  corporation  law  of  the  State  of  New  York. 

2.  The  capital  stock  of  said  corporation  shall  be  three  hundred  thousand  dollars, 
divided  into  shares  of  one  hundred  dollars  each.  The  directors  of  such  corporation 
may  at  any  time  and  after  due  notice,  with  the  consent  in  writinfl^  of  stockholden 
holdinfif  a  majority  of  the  stock,  increase  such  oapitaL  The  said  shares  shall  be 
deemed  personal  property,  and  snail  be  transferable  upon  the  books  of  the  corpora- 
tion in  such  manner  as  shall  be  prescribed  by  the  by-laws  of  said  corporation. 

3.  The  persons  named  in  the  first  section  of  this  act  shall  constitute  the  first 
board  of  directors  of  the  corporation  hereby  created,  and  shall  hold  their  places  as 
such  until  the  first  Monday  in  May,  eighteen  hundred  and  ninety- three,  and  until 
others  are  elected  in  their  stead.  Within  ninety  days  after  the  passage  of  this  act, 
the  said  persons^  or  a  majority  of  them,  shall  give  ten  days'  public  notice,  by  pab- 
lishing  in  a  daily  newspaper  of  the  city  of  Aloany,  of  a  time  and  place  when  they 
will  receive  subscriptions  to  the  capital  stock  of  said  corporation,  under  such  regu- 
lations as  may  be  prescribed  by  them.  They  shall  open  books  for  that  purpose,  and 
shall  keep  the  same  open  during  the  business  hours  of  the  day,  and  at  the  time  and 

?lace  named  in  the  notice  they  shall  receive  subscriptions  to  the  said  capital  stock, 
'hey  shall  issue  stock  in  proper  form  to  the  subscribers  therefor.  In  case  of  an  ex- 
cess of  subscriptions,  the  said  directors  shall  apportion  the  stock  among  the  sub- 
scribers in  such  manner  as  they  shall  deem  most  likely  to  promote  the  interests  of 
the  corporation  and  the  speedy  erection  of  said  bridge.  At  the  time  of  subscribmg, 
five  dollars  shall  be  paid  on  each  share  subscribed  for,  or  the  subscription  shall  not 
be  received.  Any  corporation  may  subscribe  to  and  become  the  owner  with  like 
rights  as  individuals  oi  any  part  of  the  said  capital  stock  not  exceeding  twenty  per 
centum  thereof. 

4.  The  said  corporation*  shall  have  power  to  purchase,  acquire,  hold,  and  use  m 
much  real  estate  as  may  be  necessary  for  the  site  of  said  bridge,  and  of  all  pien, 
abutments,  walls,  and  toll-houses  to  be  coimected  therewith,  and  for  the  openijig 
and  maintaining  of  proper  and  necessary  avenues  of  approach  to  and  from  the 
termini  of  said  bridge.  The  said  corporation  shall  also  have  power  to  mortgage  its 
corporate  property  and  franchises  to  secure  the  payment  of  any  debt  contracted  bj 
such  corporation  for  the  purposes  mentioned  in  this  act,  and  in  case  of  the  destruc- 
tion of  said  bridge  to  reconstruct  the  same,  and  in  like  manner  to  borrow  addi- 
tional moneys  for  that  purpose;  but  nothing  herein  contained  shall  authorize  said 
corporation  to  borrow  an  amount  exceeding  its  capital  stock. 

5.  The  board  of  directors  shall  have  power  to  cause  such  examinations  and  sur- 
veys to  be  made  as  may  be  necessary  in  tne  erection  of  said  bridge  and  the  build- 
ings, structures,  and  avenues  of  approach  thereto,  herein  authorized,  and  for  such 
purpose  may  appoint  agents,  who  are  authorized  to  enter  upon  the  lands  of  any  per- 
son, subject  to  responsibility  for  damages  they  may  do  thereto. 

6.  The  annual  election  of  directors  of  said  corporation  ^all  be  held  on  the  first 
Monday  in  May  of  each  year,  beginning  with  the  year  eighteen  hundred  and  ninetj- 
three,  at  such  place  in  the  city  of  Albany  as  the  board  of  directors  shall  name. 
The  directors  shall  be  fifteen  in  number,  and  shall  be  selected  from  the  stockholders 
of  said  corporation.  Public  notice  of  the  election  shall  be  given  through  a  dailj 
paper  of  the  city  of  Albany,  for  at  least  ten  days  prior  to  such  election.  The  per- 
sons elected  by  a  majority  of  the  shares  voted  upon  the  stockholders,  in  ]>er8on  or 
by  proxy,  shall  constitute  the  directors  for  the  then  ensuing  year  ana  until  others 
shall  be  elected  in  their  places;  and  in  case  it  shall  happen  at  any  timeHhat  the 
election  of  dii*ectors  shall  not  be  made  on  the  day  herein  designated,  it  shall  be  law- 
ful to  hold  such  election  on  some  day  thereafter,  on  full  and  reasonable  notice  to 
the  stockholders.  The  directors  shall  appoint  one  of  their  number  as  president  of 
the  said  corporation,  and  they  may  also  appoint  such  other  ofiftcers  and  such  agents 
as  they  may  deem  necessary  from  time  to  time.  They  shall  have  power  to  make, 
adopt,  and  amend  such  by-laws  and  rules  as  they  deem  proper  for  the  interests  of 
the  corporation,  and  may  prescribe  such  measures  as  will  promote  the  speedy  coa* 
struction  of  the  said  bridge.  All  vacancies  occurring  in  the  board  of  directors,  bj 
death,  resignation,  or  otherwise,  shall  be  filled  by  the  board  for  the  balance  of  the 
term  vacated.  A  majority  of  the  board  shall  constitute  a  quorum  for  the  transac- 
tion of  business.  The  directors  elected  at  the  first  election  under  the  provisions  of 
this  section  shall  take  the  pVaA^es  of  the  incorporators  named  in  the  first  aectioD  of 
this  act. 
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7.  The  board  of  directors  may  require  payment  of  the  moneys  remaining  unpaid 
on  the  stock  of  the  corporation,  giving  at  least  lien  days'  previous  notice  through  a 
daily  paper  of  the  city  of  Albany,  under  penalty,  in  case  of  nonpayment,  of  for- 
feiture of  said  stock  and  all  previous  payments  made  thereon  for  the  benefit  of  the 
said  corporation. 

8.  The  framework  of  the  bridge  which  said  corporation  is  authorized  to  erect  shall 
be  constructed  of  iron^  upon  stone  piers,  and  shall  be  at  a  location  of  not  less  than 
twenty  feet  above  ordinary  tide  water.  There  shall  be  a  draw  thereon  which  shall 
be  of  a  width  sufficient  to  allow  of  two  openings  thereon,  each  of  not  less  than  one 
hundred  and  fifty  feet  in  width,  and  such  draw  shall  be  promptly  opened  to  any 
vessel  requiring  the  same  on  signal,  without  charge,  and  so  as  not  to  cause  delay^  or 
hindrance  to  such  vessels.  From  sundown  to  sunrise,  during  the  season  of  naviga- 
tion, suitable  light  shall  be  mounted  upon  such  bridge  to  guide  vessels  approaching 
the  draw,  and  the  company  shall  be  liable  to  owners  of  any  vessels,  or  or  the  cargo 
thereof,  for  all  damages  which  they  may  sustain  by  reason  of  any  neglect  in  this 
respect.  Said  corporation  is  authorized  to  erect  and  maintain  piers  oi  masonry  in 
the  Hudson  Kiver,  if  necessary  for  the  bridge,  but-  said  piers,  other  than  the  draw- 
piers,  shall  not  be  less  than  one  hundred  and  fifty  feet  from  center  to  center.  The 
bridge  shall  be  so  constructed  as  to  provide  sufficient  accommodations  for  pedestrians 
and  vehicles,  and  rails  may  be  laid  thereon,  and  on  the  avenues  of  approach  thereto, 
for  the  passage  of  cars  drawn  by  animal  power,  or  propelled  by  electric,  steam,  or 
other  power,  in  such  manner  as  the  directors  may  deem  proper,  and  under  such  terms 
and  for  such  compensation  as  may  be  agreed  upon  between  the  company  and  any 
person  or  corporation.  Provided,  hotceveTf  That  the  incline  or  grade  approach  to  said 
bridge  on  the  Albany  side  shall  not  extend  across  or  beyond  the  east  line  of  Water 
street  in  Albany.  The  said  bridge  shaU  be  completed  for  use  within  tiiree  years 
from  the  date  of  the  approval  of  the  plan  thereof  by  the  Federal  authorities,  excluding 
any  necessary  or  unavoidable  delays  arising  from  the  pendency  of  legal  proceediugs 
against  the  company.  Unless  the  construction  of  said  bridge  shall  be  commenced 
within  one  year  after  the  date  of  the  said  approval  by  the  Federal  authorities  all  the 
rights  and  franchises  hereby  granted  shall  cease  and  determine. 

9.  Before  constructing  any  such  bridge  or  any  appurtenances  or  avenues  of  approach 
thereto,  the  said  corporation  shall  make  a  map  and  profile  of  tlie  same  as  intended 
to  be  adopted,  and  shall  cause  the  same  to  be  certified  by  its  president  and  filed  in 
the  offices  of  the  county  clerk  of  the  counties  of  Albany  and  Rensselaer  respectively. 

10.  When  the  said  bridge  shall  be  completed,  the  suid  corporation  may  erect  toll- 
gates  and  fix  rates  of  toll  for  persons,  animals,  horse  ears,  and  vehicles  of  every  kind 
and  description  drawn  by  animals  or  propelled  by  steam,  electricity,  or  other  motive 
power,  entering  upon  or  crossing  over  tne  said  bridge  and  such  structures  as  the 
said  corporation  may  erect  to  grade  the  said  bridge  and  the  avenues  and  approaches 
thereto,  but  no  greater  rates  of  toll  shall  be  charged  for  crossing  the  said  bridge 
than  were  charged  during  the  preceding  month  on  the  Albany  and  Greenbush  Bridge 
over  the  Hudson  River,  now  located  at  Albany,  for  persons,  animals,  and  vehicles  of 
the  same  kind  and  description.  The  rate  of  toll  shall  be  posted  conspicuously  at 
each  end  of  said  bridge,  and,  at  the  option  of  the  corporation,  such  toll  shall  be  col- 
lected and  paid  before  entering  upon  such  bridge.  If  any  person  shall  force  or  at- 
tempt to  force  a  passage  upon  or  over  the  said  bridge  without  having  paid  the  es- 
tablished toll  he  shall  be  deemed  guilty  of  misdemeanor  and  shall  tHao  forfeit  and 
pay  to  said  corporation  five  times  the  amount  of  legal  toll,  to  be  recovered  in  the 
name  of  the  corporation,  with  costs  of  suit. 

11.  If  the  said  corporation  shall,  for  any  reason,  be  unable  to  agree  with  the  owner 
or  owners  of  any  real  estate  required  by  it,  for  the  purchase  of  said  real  estate,  it 
shall  have  the  right  to  acquire  the  same  in  the  manner  and  by  the  proceedings  au- 
thorized and  provided  for  obtaining  title  to  real  estate  in  and  by  chapter  ninety-five 
of  the  laws  of  eighteen  hundred  and  ninety,  entitled  "An  act  to  amend  the  code  of 
civil  procedure,  beiug  the  general  condemnation  law  and  law  for  sale  of  corporate  real 
property,''  and  the  provisions  of  said  act  shall,  for  that  purpose,  be  cousidered  ap- 
plicable to  the  corporation  hereby  created,  and  the  said  corporation  shall  be  entitled 
to  avail  itself  of  all  the  rights,  privileges,  and  benefits  conferred  in  and  by  said  act. 
The  said  corporation  shall  be  invested  with  the  fee-simple  of  any  title  thus  acquired. 

12.  Any  person  willfully  doing  injury  to  said  bridge  or  any  of  its  appurtenances 
or  avenues  of  approach,  either  before  or  after  their  completion,  shall  forfeit  and  pay 
to  the  said  corporation  three  times  the  amount  of  such  injury  and  shall  be  deemed 
guilty  of  a  felony,  puniahable  by  a  fine  of  not  less  than  one  thousand  dollars  or  im- 
prisonment for  a  term  of  not  less  than  one  nor  more  than  three  years,  or  by  both  such 
tine  and  imprisonment,  in  the  discretion  of  the  court.  Concurrent  jurisdiction  shall  be 
possessed  and  exercised  by  the  courts  in  the  counties  in  which  said  bridge,  or  any 
part  thereof,  or  its  appurtenances  or  approaches  may  be  respectively  located,  over 
all  crimes  committed  to  or  on  the  same,  and  all  civil  actions  or  proceedings  piose^vsAi^ 
by  the  said  corporation. 
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13.  The  said  corporation  is  authorized  to  pnt  npon  the  said  bridge  a  notice  forbid- 
ding persons  from  crossing  the  same  with  any  horse  car  or  vehicle  raster  than  a  walk, 
and  in  case  any  person  snail  cross  said  bridge  in  violation  of  said  notice  he  shaU 
forfeit  and  pay  to  the  said  corporation  the  sum  of  one  dollar  for  every  snch  ofl'eoBe, 
to  be  recovered  in  the  name  of  the  corporation,  with  costs  of  suit. 

14.  The  said  corporation  shall  not  suffer  any  bars  or  obstruction  which  may  be 
formed  by  reason  of  the  said  bridge  or  the  piers  thereof,  to  remain  in  the  river  so 
as  at  any  time  to  hinder  or  impede  the  free  navigation  thereof,  and  for  any  willfnl  neg- 
lect in  this  respect  said  corporation  shall  be  liable  to  a  penalty' of  five  hundre<l  dol- 
lars to  the  people  of  the  State,  and  also  pay  to  the  party  aggrieved  or  iigured  thereby 
such  damage  as  he  may  have  sustained. 

15.  The  persons  first  named  in  this  act,  or  a  majority  of  them,  shall  call  a  meeting 
of  the  directors  or  incorporators  herein  named  at  some  convenient  time  and  place, 
of  which  due  notice  shall  be  given  at  as  early  a  day  after  the  passage  of  this  act  m 
may  be  practicable,  and  shall  then  organize  for  the  transaction  of  business,  pursuant 
to  this  act. 

16.  It  shall  be  the  duty  of  thd  corporation  organized  under  this  act  in  the  con- 
struction and  maintenance  of  its  bridge,  abutments,  and  approaches  to  guard  sod 
protect  the  property  of  the  village  of  Bath-on-the-Hndson  affected  by  said  construc- 
tion, and  to  hold  said  village  free  fr^m  all  damagee  to  streets  and  sewera  by  leason 
of  said  construction. 

17.  This  act  shall  take  effect  immediately. 


KEPORTS  ON  IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK,  MADE 
IN  COMPLIANCE  WITH  PROVISIONS  OF  RIVER  AND  HARBOR  ACT 
APPROVED   SEPTEMBER  19,  1890. 

[Printed  in  Hooae  Ex.  Doo.  No.  iS,  Fifty-second  Congress,  first  eemioai.] 

War  Department, 
Washington^  December  5, 189L 

Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  the  Chief 
of  Eugineers,  dated  November  20, 1891,  together  with  a  copy  of  report 
of  a  Board  of  Eugineer  Oflftcers,  dated  October  1, 1891,  appointed  in 
compliance  with  the  provisions  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  to— 

thoroughly  examine  the  ohstmctions  to  navigation  in  the  Hudson  RiYcr,  betweoi 
New  York  City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  esti- 
mate of  the  cost  of  widening  and  deepening  said  river  between  New  York  City  and 
the  city  of  Albany,  and  also  between  New  York  City  and  the  State  dam  at  the  city 
of  Troy,  for  the  navigation  of  seagoing  vessels  drawing  20  feet  of  water,  and  also  * 
separate  estimate  of  the  expense  of  improving  the  river  between  Coxsackie  and  the 
State  dam  at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12  feet  deep 
at  mean  low  water. 

The  views  expressed  in  the  report  of  the  Board  are  concnrred  in  by 
the  Chief  of  Engineers  and  by  tMs  Department. 
Very  respectfaUy, 

L.  A.  Grant, 
Acting  Secretary  of  Wflf. 
The  Speaker  of  the  Housb  ov  Sbpresentativss. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  November  20, 1891. 

Sir  :  The  river  and  harbor  act  approved  September  19, 1890,  provides 
a8  follows: 

That  the  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three 
oriicers  of  the  Corps  of  Engiueers,  United  States  Army,  whose  duty  it  will  he  to  thor- 
ouj^hly  examine  the  obstructions  to  navigation  in  the  Hudson  River,  between  New  York 
City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  estimate  of 
the  cost  of  widening  and  deepening  said  river  between  New  York  City  and  the  city 
of  Albany,  and  also  between  New  York  City  and  the  State  dam  at  the  city  of  Troy 
for  the  navigation  of  sea-^oing  vessels  drawing  20  feet  of  water,  and  also  a  separate 
estimate  of  the  expense  of  improving  the  river  between  Coxsackie  and  the  State  dam 
at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean 
low  water.  Said  Board  shall  accompany  their  report  with  a  statement  as  to  the  use- 
fulness of  such  improvements  and  of  their  relations  and  value  to  commerce,  und  of 
the  advisability  ol  entering  upon  the  same  at  this  time;  and  the  Secretary  of  War 
shall  transmit  said  reports  to  Congress  with  his  own  views  and  those  of  the  Chief  of 
Engini'ers,  United  States  Army,  thereon,  and  the  expenses  of  said  Board  shall  be  paid 
out  of  the  appropriation  made  in  this  act  for  the  improvement  of  the  Hudson  River, 
not  to  exceed  $10,000. 

The  Board  of  Engineers  authorized  and  directed  by  the  above  law 
has  completed  the  duty  assigned  it,  and  I  have  now  the  honor  to  sub- 
mit the  accompanying  copy  of  its  report  dated  October  1, 1891. 

Three  propositions  looking  to  improvement  of  the  navigation  of  the 
river  were  by  the  terms  of  the  act  to  be  considered  by  the  Board  and 
projects  with  estimates  of  cost  required  to  be  submitted. 

1.  Between  New  York  Oity  and  the  city  of  Albany,  for  the  naviga- 
tion of  sea-going  vessels  drawing  20  feet  of  water. 

2.  Between  New  York  City  and  the  State  dam  at  Troy,  fop  the  navi- 
gation of  sea-going  vessels  drawing  20  feet  of  water. 

3.  Between  Coxsackie  and  the  State  dam  at  Troy,  for  navigable  chan- 
nel 12  feet  deep  at  mean  low  water. 

Upon  these  three  several  propositions,  the  Board,  after  full  and  care- 
fal  consideration,  remarks  as  follows: 

Concerning  the  first  two— deep  channels  between  New  York  Oity  and 
Albany  and  between  New  York  City  and  Troy — 

The  Board  is  of  the  opinion  that  the  possible  benefits  to  commerce  to  be  derived 
from  the  proposed  improvement  for  vessels  drawing  20  feet  are  not,  under  existing 
conditions,  sufficient  to  Justify  at  this  time  the  expenditure  necessary  to  make  such 

improvement. 

•  •••••• 

The  estimates  of  cost  of  carrying  out  the  two  projects  contained  in  the  said  act, 
which  provide  for  widening  and  deepening  the  channels  between  New  York  City  and  the 
city  of  Albany  and  between  New  York  City  and  the  city  of  Troy,  for  the  navigation 
of  sea-going  vessels  drawing  20  feet  of  water,  are  $5,934,847.60  and  $19,507,832.74, 
respectively. 

Concerning  the  third — channel  12  feet  deep  between  Coxsackie  and 
the  State  dam  at  Troy — 

After  carefuUy  studying  the  wants  of  commerce,  the  Board  is  of  the  opinion  that 
the  ^ird  project  contained  in  the  act  of  September  19,  1890,  which  provides  for  im- 
proving the  Hudson  River  "  between  Coxsackie  and  the  State  dam  at  Troy  to  such 
an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low  water,''  is  a  worthy 
and  useful  one,  and  accordingly  recommends  it  for  adoption. 


quired  fox  its  execution. 
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The  estimate  submitted  by  the  Board  for  a  chanTiel  12  feet  deep  and 
400  feet  wide  from  Ooxsackie  to  the  foot  of  Broadway,  Troy,  and 
thence  12  feet  deep  and  300  feet  wide  to  the  State  dam  at  Troy  is 
$2,447,906.56. 
1  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casbt, 
Brig.  Qen.^  Chief  of  Enginem. 
Hon.  Bedfielb  Proctor, 

Secretary  of  War. 


REPORT    OP    BOARD    OP    ENGINEERS    CONSTITUTED    IN    COMPLIAIICI 

WITH  ACT  APPROVED  SEPTEMBER  19,  1890. 

United  States  Enginebb  Oppicb, 

New  York,  N.  T.,  October  i,  1891. 

General  :  The  Board  of  Engi  neers  constituted  by  Special  Orders  5o. 
66,  Headquarters,  Corps  of  Engineers,  September  30, 1890,  has  the  honor 
to  submit  the  following  report  upon  the  improvement  of  tiie  Hudson 
Biver,  New  York,  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  September  19, 1890. 

The  special  duty  required  of  the  Board,  in  the  language  of  the  act) 
was: 

To  thorouglily  examine  the  obstmotions  to  navigation  in  the  Hudson  SiTer,  b^ 
tween  New  York  City  and  the  State  Dam  at  Troy,  N.  Y.,  and  report  a  project 
and  estlma^  of  the  cost  of  widening  and  deepening  said  riyer  between  New  York 
City  and  the  city  of  Albany^  and  also  between  New  York  City  and  the  State  Dam  it 
the  city  of  Troy  for  the  navigation  of  sea-going  vessels  drawing  20  feet  of  water,  md 
also  a  separate  estimate  of  the  expense  oi  improving  the  river  between  Coxsackid 
and  the  Sliate  Dam  at  Troy,  to  snch  an  extent  as  to  secure  a  navigable  channel  IS 
feet  deep  at  mean  low  water.  Said  Board  shall  accompany  their  report  with  a  statfr* 
ment  as  to  the  usefolness  of  such  improvements,  and  of  their  relations  and  value  to 
commerce,  and  of  the  advisability  of  entering  upon  the  same  at  this  time;  and  the 
Secretary  of  War  shall  transmit  said  reports  to  Congress  with  his  own  views  and 
those  of  the  Chief  of  Engineers,  U.  S.  Army,  thereon ;  and  the  expenses  of  said  Boird 
shall  be  paid  out  of  the  appropriation  made  in  this  act  for  the  improvement  of  the 
Hudson  River,  not  to  exceed  $10,000. 

As  all  the  obstructions  to  the  navigation  of  the  river  above  the  plane 
of  20  feet  mean  low  water  are  situat^  between  Hudson  and  Troy,  tiM 
duties  of  the  Board  were  confined  to  the  consideration  of  the  improve* 
ment  of  that  reach.  The  river  between  those  points  was  accordingly 
examined  thoroughly  by  the  Board  in  person,  and  a  careful  study  has 
been  made  of  all  accessible  charts  which  have  been  published. 

To  enable  the  Board  to  confer  with  all  persons  whose  interests  might 
be  affected  by  the  enlarged  improvement  of  the  river,  a  public  mee&g 
was  held  at  Albany,  !N.  Y.,  January  6, 1891^  at  which  the  attendance 
was  very  large.  A  second  meeting  was  held  in  New  York,  May  15, 1891, 
to  enable  the  commercial  bodies  in  that  city  not  previously  represented 
to  present  their  views. 

The  information  gathered  at  these  meetings  in  regard  to  '^theosefiil- 
ness  of  the  improvements  and  of  their  relations  and  value  to  commerce 
and  of  the  advisability  of  entering  upon  the  same  at  this  time  "  was  aD 
reduced  to  writing,  and  copies  are  apx)ended  hereto. 

The  improvement  of  the  Hudson  Biver  by  the  State  authorities  ant^ 
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dates  the  present  centnry,  but  the  part  which  the  General  Government 
has  taken  in  it  dates  only  from  1834,  at  which  time  the  first  appropria- 
tion, amounting  to  $70,000,  was  made. 

A  Board  of  United  States  Engineers,  convened  in  that  year,  prepared 
a  project  for  improvement  which  contemplated  the  construction  of  lines 
of  longitudinal  dikes  firom  Troy  to  !New  Baltimore,  supplemented  by  the 
use  of  the  dredge. 

The  State  of  New  York  had  previously  followed  plans  of  improve- 
ment which  provided  for  the  application  of  groins  or  jetties  for  contract- 
ing channel  to  induce  scour. 

Under  the  general  syst^n  adopted  by  the  United  States  operations 
for  the  construction  of  longitudinal  dikes  and  for  occasional  dredging 
were  carried  on  during  the  years  1835, 1836, 1837,  and  1838.  A  sus- 
Xiension  of  work  then  occurred,  and  active  operations  on  an  extensive 
scale  were  not  resumed  until  1867,  when  work  under  the  project  pre- 
pared by  the  ofGicer  then  in  local  charge  was  begun. 

In  the  meanwhile  the  State  of  New  York,  in  1863,  had  taken  up  the 
improvement  on  the  general  plan  adopted  by  the  United  States  in  1834, 
and  between  1863  and  1867  six  longitudinal  dikes  were  built  on  the  left 
bank,  extending  from  HoughtaUing  Island  to  Albany.  The  Annual 
B;eportB  of  the  Chief  of  Engineers  during  the  past  few  years  show  that 
the  improvement  by  the  construction  of  dikes  has  been  lefb  almost  ex- 
clusiv^y  to  tiie  General  Government,  and  that  by  dredging  to  the 
State  of  New  York. 

The  existing  plans  of  improvement,  adopted  in  1867,  provide  for  se- 
curing a  navigable  channel  H  feet  deep  at  mean  low  water  from  New 
Baltimore  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany 
to  Troy,  at  an  estimated  cost  of  $862,297.75.  This  estimate  was  revised 
and  increased  several  times  at  later  x>eriods  to  take  account  of  expendi- 
tures for  repairs  and  for  work  done  not  included  in  previous  estimates, 
and  the  estimate  of  final  cost,  according  to  the  revision  of  1889,  is 
$1,424,435. 

The  dikes  as  buflt  are  in  general  pile  dikes,  single  or  double,  and  are 
revetted  or  filled  with  broken  stone. 

The  total  amount  appropriated  since  1864  is  $1,279,330.57,  and  the 
amount  expended  to  June  30, 1891,  is  $1,162,011.70. 

The  estimated  amount  required  to  be  appropriated  to  complete  the  ex- 
isting project  is  $145,000.  It  therefore  appears  that  new  estimates  are 
essential  at  this  time,  in  order  that  the  improvement  of  tJie  river  may 
continue  without  inte^rmption. 

The  following  is  a  description  of  the  plan  now  in  process  of  execution : 

JPVr«t — ^A  system  of  longitudinal  dikes  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel 
dlear;  these  dikes  to  be  gradually  brought  nearer  together  from  New 
Baltimore  towards  Troy^  so  as  to  assist  the  entrance  of  the  flood  cur- 
rent and  increase  its  height,  their  height  to  be  kept  approximately  at 
the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  freshets,  the 
exact  levels  however,  b^g  lefb  to  be  determined  by  experience  as  the 
work  progresses. 

Second. — ^That  the  dredge  be  used,  so  far  as  necessary,  to  open  the 
^JiftHTiAla  above  described,  which  the  current  should  not  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangeious  to  navigation 
be  formed  below. 

Third, — ^Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to 
the  passage  of  tidal  currents  by  gaps  at  their  lower  extremities^  in.  oicdss 
to  increase  the  tidal  flow* 
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^. — ^To  protect,  when  neoessary,  the  banks  and  iBtands  i 
the  abrading  action  of  the  cnrrents  by  revetments. 

Seventh. — ^That  limits,  beyond  which  no  encroachments  upon  Qi 
nds  shonld  be  made,  be  prescribed,  and  that  any  such  encroad 
be  reported  to  the  engineer  in  charge. 

The  width  between  the  projected  dikes  bnilt  to  revet  the  ba 
well  as  to  contract  the  water  way  varies  from  the  minimum  of  t 
at  Troy  to  the  maximum  of  1,200  feet  at  Kew  Baltimore.  The  a 
widtii  between  Albany  and  New  Baltimore  is  800  feet,  approxii 

During  the  time  the  improvement  has  been  in  progress  certai 
in  regard  to  the  physics  of  the  river  have  been  gathered  by  the 
in  lo^  charge,  which  have  been  reported  from  time  to  time  in 
reports  to  the  Chief  of  Engineers,  and  in  special  reports  by  the  ass 
to  the  officer  in  charge,  which  form  part  of  the  files  of  the  main  ( 

So  fEur  as  practic€A>le,  the  records  have  been  carefully  searc 
this  important  information,  and  supplementary  examinations  ba 
made  uiK>n  the  river  itself  since  the  passage  of  the  river  and  bai 
of  September  19, 1890,  especially  by  borings  to  determine  the  n; 
the  river  bottom  firom  the  city  of  Hudson  to  the  State  Dam  at  1 

The  general  features  of  the  river  basins,  and  the  special  cb 
istics  of  the  main  river  obtained  finom  these  sources,  will  now  b( 
before  submitting  the  projects  and  estimates  required  of  tlie  B 
comply  with  the  first  part  of  its  instructions. 

PHYSIOS  OF  THB  HUDSON  HIYEB. 

Drainage  areas. — ^The  Hudson  Biver  has  its  source  in  fonrtee 
lakes  in  tiie  Adirondack  Mountains  of  northern  New  York,  nes 
comb,  Essex  County,  which  ai*e  200  feet  above  tide  water  and  1 
aggregate  water  area  of  6,000  acres.  The  length  of  the  river ! 
sources  to  Fort  Edward  is  109  miles,  and  the  drainage  area  totfa 
is  2,;)00  square  miles.  The  distance  firom  Fort  Edward  to  tli 
Dam  at  l^y  is  40  miles,  and  the  difference  of  level  between 
108^  feet.  The  height  of  the  dam  being  9^  feet,  the  total  diffei 
level  between  Fort  Edward  and  tide  water  is  118  feet. 
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tributary,  the  Schoharie  Biver,  while  the  sands  and  gravel  that  form 
the  heavy  and  obstinate  bars  near  Albany,  and  chiefly  between  Albany 
and  Troy,  have  come  from  the  Upper  Hudson.  Since  the  construction 
of  the  State  Dam  at  Troy  it  is  probable  that  the  shoal  bars  above 
Albany  are  derived  principally  from  the  degradation  of  the  banks  of 
the  river  at  all  points,  due  to  current  action  during  freshets  and  to 
wash  of  waves  created  by  passing  steamers. 

Bain/all  a/nd  toater  supply. — ^The  average  rainfall  during  the  past 
aixty-three  years,  firom  observations  recorded  in  the  report  of  the  water 
commissioner  at  Troy  for  1889,  is  36.55  inches.  The  greatest  rainfall  in 
any  year  was  in  1878,  when  the  record  was  49.23  inches;  and  the  least 
rainfall  in  1839,  when  the  record  was  18.32  mches. 

The  greatest  rainfall  in  any  one  month  was  13.8  inches,  recorded  in 
October,  1869,  and  the  least  rainfall.  0.2  inch,  recorded  in  May,  1840. 

Generally  speaking,  the  effects  or  rain  storms  are  shown  by  a  rise  in 
the  river  within  twenty-four  hours  after  the  first  ratnfalL 

At  times  during  the  dry  season  of  nearly  every  year  no  water  flows 
over  the  State  Dam  at  Troy  for  a  month  at  least,  and,  excepting  the 
lockage  water  of  the  canals  and  the  leakage  through  gates,  there  is 
during  that  period  little  apparent  firesh- water  supply  ^m  the  upper 
river  to  the  flow  of  the  river  below. 

From  this,  and  from  the  fa<it  that  the  tide  has  a  range  of  1  foot,  ap- 
proximately, at  the  State  Dam^  it  is  evident  that  the  navigation  of  the 
Hudson  Biver  below  the  dam  is  dependent  in  a  large  degree,  at  the 
low  stage,  ux)on  tidal  flow. 

IVesheU, — ^Freshets  in  the  Mohawk  Biver  are  severe,  but  of  short  du- 
ration, and  are  more  frequent  than  in  the  Hudson. 

The  height  of  the  greatest  known  freshet  in  the  Hudson  Biver,  due 
to  rainfall  alone,  above  the  plane  of  mean  low  water  at  Albany,  where 
the  width  between  banks  is  850  to  1,000  feet,  occurred  in  October,  1869, 
when  the  rise  was  19  feet,  due  to  a  rainfall  in  that  month  of  13.8  inches. 

The  highest  known  rise,  of  22  feet,  at  Albany,  occurring  in  February, 
1857,  was  due  to  an  ice  gorge  at  Van  Wies  Point,  and  it  is  to  be  re- 
marked that  during  the  same  month  the  rise  at  Fort  Edward  was  18 
feet,  at  Waterford  15  feet,  and  at  the  State  Dam,  Troy,  13  feet. 

At  Albany  the  heights  of  the  spring  freshets  generally  range  from  6 
feet  to  8  feet  above  ordinary  water  level,  but  occasionally  the  waters 
rise  5  to  6  feet  higher  when  the  river  opens  rapidly,  or  when  ice  jams 
have  been  formed  in  front  of  or  immediately  below  the  city. 

K  the  change  from  winter  to  spring  is  rapid,  the  freshets  are  violent 
but  of  short  duration;  but  if  the  change  is  gradual,  the  river  swells 
slowly,  and  slowly  subsides,  and  the  waters  remain  high  through  the 
spring  and  weU  into  the  summer. 

In  midwinter  there  is  usually  a  period  of  mild  weather  called  the 
^^  January  thaw,"  during  which  there  fr^uently  occurs  a  partial  rise  in 
the  river,  soon  checked  by  a  return  of  cold  weather.  It  is  then  that  ice 
dams  are  usually  formed,  which  last  until  the  spring  opens. 

The  greatest  rises  may  be  expected  after  severe  rains  in  the  spring, 
whrn  the  ground  is  frozen  and  the  drainage  free,  or  in  the  autumn. 

The  effect  of  the  freshets  is  to  produce  unusual  scour  in  contracted 
chaimelB  and  on  soft  bottoms,  and  to  deposit  the  abraded  materials  at 
the  x>oints  where  the  cross  section  becomes  enlarged. 

The  project  of  1834  proposed  to  utilize  the  agency  of  freshets  in  open- 
ing a  channel  across  the  bars  for  the  maintenance  of  the  navigable 
water  way  by  making  the  dikes  high,  but  later  projeiita  tot  t,\3kfc\\!K^^«^^- 
ment  of  the  river  are  ba^ed  upon  the  principle  that  t£Q!e^i<&\j&  ^£^  ^^\xir 
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mental  as  well  as  beneficial  to  the  river,  for  the  reason  tliat  th^  create 
irregolarities  in  the  regimen  and  bring  about  irregnlar  sconrs  and  de- 
posits, and  in  accordance  with  this  principle  the  (Skes  provided  for  in 
the  project  for  improvement  adopted  in  1867  do  not  rise  above  the  plane 
of  tidal  high  water. 

Tlie  greatest  velocity  of  flow  corresponds  to  the  highest  rise  of  water 
only  when  the  river  is  unobstructed. 

Tides  a/nd  discharges. — ^The  tidal  information  in  possession  of  the  Board 
comes  from  observations  made  prior  to  1890. 

The  tidal  observations  made  in  the  upper  river  in  1876,  corrected  in 
1884,  are  represented  in  the  following  table: 

The  mean  rise  and  faU  of  tides  at — 

state  Dam,  Troy,  N.Y a» 

Nan  Works,  Troy,  N.  Y LM 

Albany,  N.Y 2.33 

Ca8tleton,N.Y 3.53 

New  Baltimore^  N.  Y 3.43 

New  York,  Grovemors  Island,  from  Coast  Soryey 4.40 

The  mean  duration  of  rise  of  tides  at  Albany  is  five  hours,  and  the 
mean  duration  of  fall  seven  hours  and  twenty-five  minutes. 
The  plane  of  mean  low  water  at  !New  York  below  that 


New  Baltimore 3.55 

Castleton 4.35 

Albany 4.78 

Troy  Nail  Works 5.33 

Troy  State  Dam a88 

The  State  Dam  at  Troy  is  the  dividing  line  between  the  tidal  and 
non-tidal  compartments  of  the  river  system.  When  there  is  little  or  no 
water  passing  over  the  dam  at  or  near  low  stage,  the  lower  river  be- 
comes largely  tidal  for  a  period  not  exceeding  six  weeks,  and  the  alter- 
nating flood  and  ebb  currents  there  are  well  defined  in  their  proper 
direction.  When  the  upper  rivers  discharge  their  average  supply,  the 
ebb  current  is  well  defined,  but  the  flood  currents  can  sceurcely  be 
noticed.  In  times  of  freshets  tides  are  stiU  to  be  observed,  but  there 
is  no  appreciable  flood  current  in  the  upper  river.  The  times  of  high 
and  low  water  stands,  corresponding  to  two  successive  tidsJ  waves,  are 
coincident  at  Governors  Island  and  at  the  State  Dam,  Troy,  K  T. 
At  Tivoli,  the  tidal  phases  are  the  converse  of  those  at  Govomois 
Island  and  at  the  dam. 

The  tidal  area  from  the  dam  to  Albany  measures  47,600,000  square 
feet,  and  the  corresponding  tidal  prism  for  a  mean  rise  of  1.68  feet  over 
the  whole  area  measures  79,968,000  cubic  feet. 

The  area  of  the  cross  section  at  Albany,  where  the  width  betvrem 
protected  banks  is  850  feet,  approximately,  is  10,000  square  feet  at 
mean  low  water,  and  the  mean  discharge  at  that  time  is  2,995  cubic 
feet,  approximately,  per  second.  Gaugings  of  the  Mohawk  and  Upper 
Hudson  rivers  above  the  dam  were  made  in  October,  1874,  and  the 
mean  fresh-water  discharge  for  the  combined  rivers  for  that  month  was 
found  to  be  4,863  cubic  feet  per  second. 

The  calculated  mean  discharge  above  the  dam  for  that  month,  based 
on  the  monthly  rainfall  of  1.77  inches  (one-half  the  average  monthly  M 
for  the  year),  and  an  assumed  drainage  of  0.48  inch,  was  3,001.6  cubic 
feet  per  second.  It  is  probable  that  the  gaugings  were  made  shortly 
after  a  rainfall  when  the  river  was  slightly  in  freshet,  and  the  resulting 
mean  discharge  for  that  month  is  somewhat  large.  But  assuming  the 
gaugings  to  be  correct,  the  error  will  be  sUght  ^  the  mean  fresh-water 
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discharge  for  that  month  at  Albany  be  taken  at  5,000  cnbic  fieet  per 
second. 

The  calculated  mean  discharge  of  fresh  water  in  1874,  at  the  Albany 
cross-section,  based  on  the  mean  monthly  rainfall  for  the  entire  year  of 
3.16  inches,  and  the  assumed  drainage  of  1.67  inches,  is  found  to  be  10,703 
cubic  feet  per  second. 

The  information  in  regard  to  velocities  at  different  stages  is  not  con- 
elusive,  but  observations  show  that  moderate  rises  of  1  foot  or  more  at 
Albany  give  sui&ce  velocities  varying,  during  ebb,  from  1  foot  per  sec- 
ond in  the  first  quarter,  to  2  feet  in  the  last  quarter.  A  freshet  rise  of 
7  feet  gives  a  velocity  of  3  feet  per  second,  and  an  8-foot  rise  gives  a 
veloci^  of  3|  feet  per  second.  It  is  reported  also  that  the  maximum 
rise  does  not  give  a  velocity  exceeding  6  feet  per  second. 

The  discharge  of  the  Hudson  between  Troy  and  Albany  at  its  lowest 
stage  may  be  taken  without  great  error  at  about  3,000  cubic  feet  per 
second.  The  river  supply  therefore  during  that  stage  is  inadequate  in 
the  upi>er  part  of  the  river  for  scouring  or  for  navigation,  independent 
of  tidal  flow. 

BABS. 

The  accompanying  chart*  of  the  Hudson  Biver,  prepared  from  the 
latest  surveys,  shows  in  detail  the  location  of  all  the  obstructive  bars 
from  Troy  to  Hudson. 

The  channel  from  Broadway,  Troy,  north  to  the  State  dam,  is  con- 
tracted by  numerous  islands,  and  is  very  narrow  and  shoal.  The  water 
here  flows  over  a  rocky  bed,  restricting  commerce  principally  to  the 
wharves  which  lie  south  of  Broadway. 

From  Troy  to  Albany,  while  the  maximum  depth  of  14  feet,  mean  low 
water,  is  noted  in  many  places,  the  navigable  depth  is  reduced  to  7^ 
feet  to  8  feet,  mean  lew  water,  by  six  obstructing  bars  comx)osed  of 
coarse  and  fine  gravel  and  coarse  and  fine  sand.  Several  of  the  deep 
pools,  between  the  bars,  particularly  at  Troy,  and  opx>osite  Breakers 
Ldand,  have  groups  of  large  bowlders  covering  the  bed. 

The  navigable  depth  in  this  reach  before  improvements  were  made 
was  about  4  feet,  mean  low  water. 

At  Albany  the  average  depth  is  11  feet  to  12^  feet,  mean  low  water, 
but  the  maximum  depth  is  16  feet,  approximately. 

From  Albany  to  New  Baltimore  the  depths  are  very  variable,  the 
prevailing  depth  being  10  feet  and  over,  with  pools  of  greater  depth 
separated  by  long  cross-over  bars,  over  which  the  greatest  depth  does 
not  exceed  9  to  10  feet.  These  bars  are  eight  in  number  and  are  com- 
posed chiefly  of  fine  sand.  In  this  reach  rock  outcrops  above  the  plane 
of  22  feet,  mean  low  water,  at  the  Overslaugh,  Van  Wiea  Point,  and  at 
Mulls,  and  before  improvement  the  approximate  navigable  d^pth  was 
only  7  feet,  mean  low  water. 

New  Baltimore  is  the  highest  point  on  the  river  at  which  the  depth 
of  20  feet,  mean  low  water,  is  found,  and  from  that  place  south  to  Hud- 
son two  points  are  observed  where  there  is  a  less  depth  than  15  feet; 
one  point  is  at  Stonehouse  Bar,  where  the  least  dex)th  is  13  feet,  mean 
low  water,  and  the  other  at  Four  Mile  Point,  where  the  least  depth  is 
14  feet,  mean  low  water.  These  are  bars  of  fine  sand,  and  their  forma- 
tion has  been  the  result  of  long  action,  though  it  is  to  be  remarked  that 
the  shoaling  at  Stonehouse  Bar  has  been  more  rapid  of  late  years  than 
formerly,  owing  possibly  to  the  fact  that  the  construction  of  contracting 
dikes  above  New  Baltimore  has  induced  an  increased  downstream  move 
ment  of  detritus  to  form  bars  in  the  spaces  below  New  Baltimore,  where 
the  stream  has  not  been  confined  by  artificial  works. 

*Not  repTJBtedf  priiited  In  Honae  Ex.  Doc  No.  28,  Fifty-Moond  Couckm^  f!a«i  iibMtSwa. 
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BORINGS. 

To  aaoertain  the  cliaracter  of  the  formation  nnderlyiiig  the  bed  of  the 
river  essential  to  the  preparation  of  estimates  for  excavations  extend- 
ing to  a  plane  22  feet  below  mean  low  water,  borings  were  taken  along 
cross  sections  1,000  feet  apart  from  Troy  to  IN'ew  Baltimore,  and  also  ai 
different  x)oints  in  the  vicinity  of  Hudson,  the  results  of  whicn  are  shown 
uiK>n  the  accompanying  chart.* 

It  suffices  to  say  in  regard  to  these  results  that  rock  was  developed 
at  a  depth  of  from  7  feet  to  17  feet  below  mean  low  water  from  the 
State  dam  at  Troy  to  Breakers  Island,  a  distance  of  3^  miles.  Thence 
for  a  distance  of  8  miles  to  the  Overslaugh  Bock  no  rock  was  found 
above  the  deptii  of  22  feet.  From  the  Overslaugh  Bock  to  Staats,  a 
distance  of  1^  miles,  rock  outcrops  in  a  few  places  above  the  plane  of 
22  feet,  mean  low  water.  From  Staats  to  Mulls,  a  distance  of  5  miles, 
no  rock  occurs  except  in  small  quantity  at  Cedar  Hill  Bar,  lying  west 
of  the  channeL  Between  Mulls  Oross-Over  and  Hudson  no  rock  was 
found  except  at  Matthews  Point,  just  below  !New  Baltimore,  where  a 
narrow  reef  running  from  bank  to  bank  and  rising  to  13.6  feet  below 
low  water  was  developed. 

ADDITIONAL  SEaULATION  OF  THB  BIVES, 

It  has  already  been  stated  that  existing  artificial  works  for  regulat- 
ing the  river  terminate  at  !New  Baltimore.  These  works,  in  part,  have 
been  in  operation  now  for  nearly  twenty-five  years,  and  while  tiie  depths 
in  the  channel  embraced  between  the  revetted  banks  have  gradiu^j 
and  continuously  increased  to  the  advantage  of  the  navigation  of  tiie 
liver,  there  are  evidences  that  at  at  least  one  bar  below  New  Baltimore, 
viz,  Stonehouse  Bar,  some  deterioration  by  shoaling  is  going  on,  whidi 
must  be  provided  for  by  the  downward  extension  of  the  artificial  works, 
even  if  no  enlargement  of  present  projects  for  improvement  is  author- 
ized. 

The  Board  has  studied  the  reach  of  the  river  firom  New  Baltimore  to 
Ooxsackie  with  some  degree  of  care,  and  has  estimated  approximately 
for  a  system  of  new  works  on  both  banks  designed  to  reguhite  this  reach 
as  well  as  to  protect  the  banks  of  the  river  and  of  intervening  islands 
againstde^radation  by  currents  and  wave  action.  Theprecisecharacter 
of  the  proposed  works,  their  extent,  and  their  true  location,  are  left  to 
the  detenmnation  of  tne  local  officer  when  the  new  project  for  improve- 
ment is  adopted,  and  when  funds  for  construction  become  available  by 
fhture  appropriations. 

The  Board  wiU  state  generally  that  the  main  channel  should  be  carried 
over  Stonehouse  Bar,  and  the  secondary  channel  behind  Bronks  IsIaDd 
should  be  closed,  by  building  a  dike  from  a  convenient  point  in  South 
New  Baltimore  along  the  eastern  margin  of  the  shoaJ  at  the  head  of 
Bronks  Island,  and  continued  along  that  island  as  far  as  may  be  decided 
necessary;  that  the  unprotected  and  exposed  heads  and  shores  of 
Bronks,  Light  House,  and  Ooxsackie  islands  should  be  revetted  so  as  to 
protect  them  against  abrasion,  leaving  the  channels  behind  the  two 
latter  islands  open  for  commercisJ  uses,  and  that  ^e  eastern  shore  of 
the  river  from  Stuyvesant  light  to  Nutten  Hook  should  be  revet^  is 
a  suitable  way  for  the  better  maintenance  of  the  channel.  The  Board 
also  thinks  that  the  shoal  forming  at  the  lower  end  of  Goxaaokie  Islaad 
should  be  removed  and  that  the  river  should  be  given  a  cross  section 
at  that  point  not  le&a  in  area  than  that  at  Ooxsackie  Laioding,  inmb' 
diately  below. 
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The  aggregate  length  of  shore  line  for  which  protection  is  recom- 
mended is  about  40,000  linear  leet,  and  the  estimated  cost  of  the  pro- 
posed works  is  $350,000,  approximately. 

The  estimated  cost  of  these  constructions,  which  are  included  in  the 
estimates  required  of  the  Board,  are  necessarily  only  approximate,  as 
the  absolute  cost  can  only  be  determined  after  more  detailed  studies 
have  been  given  to  the  subject  by  the  local  officer. 

The  Board  farther  thinks  that  increased  depths  where  needed  below 
Ck>xsackie  can  be  more  quickly  and  economically  obtained  by  the  usual 
method  of  dredging  than  by  a  resort  to  permanent  works  of  improve- 
ment. 

ESXniATES  OF  OOST. 

The  act  of  September  19, 1890,  under  which  this  report  is  submitted, 
calls  for  three  distinct  projects  of  improvement  two  of  which  provide 
for  a  channel  navigable  for  vessels  drawing  20  leet,  and  one  for  a  depth 
<rf  12  feet  at  mean  low  stage  of  the  river.  The  Board  now  presents 
separate  estimates  for  these  projects: 

1.  EsmCATB  OF  COST  OF  WIBSNING  AND  DEBFENDTO  TBE  HT7D80N  BHTXR  BS- 
TWKKN  NEW  YORK  AND  ALBANY,  FOR  THK  NAYIQATION  OF  SBAOOING  VB8SBLS 
DRAWINO  20  FEET  OF  WATER,  AFFORDING  A  CHANNEL  400  FEET  WIDE  AND  22 
FEET  DEEP,  MEAN  LOW  WATER,  WITH  SmE  SLOPES  OF  ONE  ON  ONE  IN  BOCK, 
ONE  OH  THREE  IN  SAND. 

a.  From  HwUim  City  to  New  Baltimore  (Hudeom  CkaiMel). 

1.  Priming  Hook  Shoal,  dredging onbio  yards..        999, 925 

2.  Four  mle  Point  Shoal,  dredging do 1,583,462 

8.  Coxsackie Shoal,  dredging do....        866,861 

4.  Bronks  iBiand  Snoal,  £reaging do....       536,287 

6.  Stone Ho«se Bar,  dredging do 983,903 

Totaldredging do....    4,368,428 

Ainonntingyat20cent8percnbio  yard. to $871,685.60 

0.  Beef  at  Matthews  Point,  removing  17,482  onbio  yards  rock,  at  $10 

per  onbio  yard 174,820.00 

1,04(^605.60 
ft.  From  New  Baltimore  to  Albamjf, 

1.  THUow  Island  Shoal,  dredging onbio  yards..  1, 636^  616 

2.  Coeymans Shoal,  dredging do....  1.006,231 

3.  Mnus Cross-Oyer,  dredging do 2,969,119 

4.  Cedar  Hill  Bar,  dredging do 1,610,615 

5.  Winnies  Bar,  dredging do....  966,207 

6.  Van  Wies  Shoal,  dredging do 1,664,692 

7.  Bogart  Light  Shoal^  dredging do 1,794.398 

&  Cnylers  Bar,  dredgmg do....  1,859,874 

Totaldredging do 13,387,662 

Amounting,  at  20  cents  per  onbicyard,  to 2,677,580.40 

9.  Mnlls  Cross-Over,  rock  removal cubic  yards . .         46, 570 

10.  Cedar  Hill  Bar,  rook  removal do....  9,216 

11.  Overslangh,  rook  removal do....         76,342 

Total  rook remoTal do....       132,128 

Amounting,  at  $10  per  cubic  yard,  to 1,321,280.00 

Additicmal  regulation  work 350,000.00 

5,395,816.00 
Oontiiigeneies,  10  percent • 539,581.60 

Total ^.^ai^^lCl.^ 
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2.  ESTIMATK  OF  COST  OF  WIDENING  AND  DKEPKNING  THK  HUDSON  RIVKR  BETWEST 
MXW  YORK  CITY  AND  THE  STATE  DAM  AT  TROY,  FOR  TUB  NAVIGATION  OF  8XA- 
OOmO  VE8SBL8  DRAWING  20  FEET  OF  WATER,  AFFORDING  A  CHANNEL  400  FBT 
WIDE  AND  22  FEET  DEEP,  MEAN  LOW  WATER,  TO  THE  FOOT  OF  BROADWAY,  TROT, 
AND  THENCE  TO  THE  DAM  AT  TROY,  200  FEET  WIDE  AND  22  FEET  DBEP^  MIAK 
LOW  WATERy  mCLUDINO  THE  FORMATION   OF  A  BASIN  BELOW  THE  DAM. 

a.  Firom  Hudson  City  to  Albany, 
8mp«  M in  flnt  estimate,  above $5,995,816.00 

h.  From  Albany  to  State  Dam  at  2Vojr. 

1.  Kelloffg  Shoal,  dredging onbicyarde..  1,909,285 

2.  FiBh  House  Shoal,  dredging do 1,421,498 

3.  Bound  Shoal  and  Covills  Folly,  dredging  do 1, 866, 966 

4.  Van  Buiens  Bar,  dredging do 971,806 

6.  Washington  Bar,  dredging do 745,206 

6.  Washington  Bar  to  foot  or  Broadway,  dredging,  .do 494, 158 

7.  From  foot  of  Broadway  to  State  Dam,  dredging  .do 531, 465 

Total  dredging do 7,940,387 

Amounting,  at  ^  cents  per  cnbic  yard,  to 1,588^077.40 

6.  Breakers  tsland,  rook  removal cubic  yards . .      140, 924 

9.  Arsenal,  rook  removal do....      510,092 

10.  Tray  to  State  Dam,  rock  removal do 424,084 

Total  rook  removal do 1,075,100 

Amounting,  at  $10  per  cubic  yard,  to 10,751,000.00 

17,734,898.40 
C^nttngeneiea,  lOpercent 1,773,439.34 

ToUl 19,607,832.74 

S.  EsmCATB  OF  COST  OF  IMPROVING  THE  HUDSON  RIVER  BETWEEN  COXSACDI 
AND  THE  8TATB  DAM  AT  TROY  TO  SUCH  AN  EXTENT  AS  TO  SECURE  A  KAVI- 
OABLB  CHANNEL  12  FEET  DEEP  AT  MEAN  LOW  WATER,  THE  CHANNEL  TO  Bl 
400  FEET  WIDE  FROM  COX8ACKIE  TO  FOOT  OF  BROADWAY,  TROY,  AMD  300 
FEET  WIDE  FBOM  FOOT  OF  BROADWAY  TO  STATE  DAM  AT  TROY,  THE  OM 
SLOVES  IN  BOCK  TO  BB  ONE  ON  ONE,  AND  IN  SAND  ONE  ON  THRXB. 

o.  From  Coxsaohie  to  Albany. 

1.  Coxsaokle  Shoal,  dredging cubic  yards. .  106, 072 

2.  Stone  House  Bar,  dredging do....  58,323 

3.  Willow  Island  Bar,  dredging do 275,089 

4.  Coeymans  Shoal,  dredging do 80,842 

5.  Mulls  Cross-Over,  dredging do 367,104 

6.  Cedar  Hill  Bar,  dredging do....  112,800 

7.  Winnies  Bar,  dredging do....  85,938 

8.  Van  Wies  Shoal,  dredging do....  223,36? 

9.  Bogart  Light  Shoal,  dredging do 342,048 

10.  Cuylers  Bar,  dredgmg do 271,669 

Total  dredging do 1,903,247 

Amounting,  at  20  cents  per  cubic  yard,  to $380,(19.40 

11.  Overslaugh,  removing  1,495  cubic  yards  rock,  at  $10  per  oubio 

yard 14,960.00 

895,699.40 
b.  From  Albany  to  State  Dam, 

1.  Kellogg  Shoal,  dredging cubic  yards..  387,688 

2.  Fish  House  Shoal,  dredjring do....  484,126 

3.  Round  Shoal  and  Covills  Folly,  dredging do 602, 278 

4.  Van  Burens  Bar, dredging do 288,829 

5.  Washington  Bar,  dredging do 356,360 

6.  Washington  Bar  to  foot  of  Broadway,  dredging . .  do 87, 968 

7.  Fo0t  of  Broadway  to  State  Dam,  dredging do 509, 542 

Total  diedgmg ^^..-.•l.'nfi.Ml 
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8.  Breakers  Island,  rock  remoYfJ cubic  yards . .  8, 942 

9.  Arsenal,  rock  removal do....  2,824 

10.  Foot  of  Broadway  to  State  Dam,  rock  removal  ...  do ...  -        81, 875 

Total  rock  removal do 93,641 

Amounting,  at  $10  per  onbic  yard,  to $936,410.00 

Additional  regulation  work 350,000.00 

2,225,369.60 
Contingencies,  lOper  cent 222,536.96 

Total 2,447,906.66 

RECAPITULATION. 

ITo.  1.  Far  ckaantA  2tfeet  de^  and  400  feet  wide  from  New  York  City  to  Albany, 

From  Hndson  City  to  Albany : 

Dredging  17,746,080  cubic  yards,  at  20  cents $3,549,216.00 

Removing  149,610  cubic  yards  rock,  at  $10 1,496,100.00 

Additional  regulation  work 350,000.00 

5, 395, 316. 00 
OontingenoieSy  10  per  cent 539,531.60 

Total 5,934,847.60 

UTa.  M,  For  channel  22  feet  deep  and  400  feet  wide  from  New  York  City  to  foot  of  Broad- 
way, Troy,  anid  ^kence  22  feet  deep  and  200  feet  wide  to  State  Dam  at  Troy. 

From  Hndson  to  State  Dam  at  Troy : 

Dredging  25,686,467  cubic  yards,  at  20  cents $5,137,293.40 

Removing  1,224,710  cubic  yards  rock,  at  $10 12,247,100.00 

Additional regtdation  work 350,000.00 

17, 734, 393. 40 
Coutingencies,  10  per  cent 1,773,439.34 

Total 19,507,832.74 

Vo,  3.  For  channel  12  feet  deep  and  400  feet  wide  from  Coxsackie  to  foot  of  Broadway, 
HVoy,  and  thenoe  12  feet  deep  and  SOOfeet  wide  to  State  Dam  at  Troy. 

Ftom  Coxsackie  to  State  Dam : 

Dredging  4.620,048  cubic  yards,  at  20  cents $924,009.60 

Removing  95,136  cubic  yards  rock,  at  $10 951,360.00 

Additional  regulation  work 350,000.00 

2,225,369.60 
Contingencies,  lOper  cent 222,536.96 

Total 2,447,906.56 

Having  presented  the  projects  and  estimates  of  cost  for  widening  and 
deepening  the  river,  as  required  by  the  act  nnder  the  provisions  of 
which  this  report  is  submitted,  the  Board  now  passes  to  the  consider- 
ation of  the  second  part  of  its  instructions,  which  requires  a  statement 
as  to  the  usefulness  of  such  improvements  and  of  their  relations  and 
vsJue  to  commerce,  and  of  the  advisability  of  entering  upon  the  same  at 
this  time.  This  subdivision  of  the  subject  relates  directly  to  the  char- 
acter and  extent  of  the  present  (*>ommerce  of  the  river  and  the  means  by 
which  it  is  transported,  to  x>os8ible  modifications  of  that  commerce  in 
the  future,  and  to  the  exp»ediency  of  now  enlarging  the  widths  and 
depths  of  the  existing  channels  to  facilitate  and  maintain  the  ^rei8Axit» 
comiQfirce  and  to  encourage  and  provide  for  its  tatuxe  ^ON^^^ix^i^ifi^ 
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The  Hudson  Biver  is  an  arm  of  the  sea  extending  Inland  for  150  mfles. 
For  100  miles  from  its  month  the  channel  is  adequately  wide  and  deep 
for  the  largest  vessels,  bnt  beyond  to  the  head  of  navigation  it  is  nar- 
row, crooked,  and  obstructed  by  shoals  and  rocks. 

The  present  relations  of  the  river  to  commerce  are  of  a  twofold  char 
acter.  First,  it  carries  a  very  large  local  trafBc,  larger  indeed  tiian 
tiiat  of  any  other  river  in  the  United  States;  and  secondly,  it  forms  an 
important  part  of  a  great  system  of  waterways  extending  through  the 
northern  lakes  to  the  sea.  It  is  impossible  to  divide  the  commerce  of 
Hie  river  into  classes  corresx>onding  with  any  degree  of  accuracy  to 
these  two  relations;  but  it  will  be  s^cient  for  the  pmposes  of  this  re- 
port to  consider  as  local  traffic  the  movement  of  all  materiaLs  which  do 
not  come  to  the  river  through  the  State  canals,  and  as  through  traffic 
the  movement  of  all  materi^  which  come  through  the  canals  and  are 
principally  carried  down  the  river  to  the  sea,  where  they  are  in  part 
shipped  to  forei|;n  ports. 

Considering  smiply  the  tonnage  tran8{>orted^  the  local  traffic  of  the 
river  is  by  far  the  more  important,  and  accordmgly  attention  is  first  in- 
vited to  tliis  branch  of  the  subject. 

The  latest  reliable  mformation  concerning  the  commerce  of  the  Hud- 
son Biver  is  contained  in  the  Annual  Beport  of  the  GhidT  of  Engineen 
for  1890,  the  statistics  of  which  were  collected  and  tabulated  wit£  great 
care  and  thoroughness.  It  appears  from  this  report  that  some  of  the 
principal  sources  of  the  local  commerce  of  the  Hudson  are  as  follows: 

The  Delaware  and  Hudson  Canal,  which  enters  the  river  at  Bondont^ 
K.  Y.,  connects  the  Hudson  with  the  anthracite  coal  region  at  Hones- 
ville  and  the  Delaware  Biver.  The  principal  items  of  tonnage  on  fliiB 
canal  are  coal,  bluestone,  and  cement.  The  Pennsylvania  Coal  Com- 
pany has  a  large  tide-water  coal  depot  at  Newburg,  where  also  tiie 
Erie  Bailroad  transfers  large  quantities  of  freight  by  boat  across  the 
river.  The  Erie  Bailroad  has  a  coal  depot  at  Piermont,  20  ndles  above 
"Sew  York,  where  a  large  supply  is  to  be  handled. 

The  two  principal  industries  of  the  river  which  materialLy  inerease 
the  total  tonnage  are  ice  and  brick.  The  amount  of  ice  annually  ha^ 
vested  generally  exceeds  3,500,000  tons  and  the  number  of  bricks  man- 
ufactured 850,000,000. 

The  total  tonnage  of  all  shipping  points  on  the  river  during  18M^ 
exclusive  of  the  tonnage  transported  through  the  State  canals — Siat  is, 
the  tonnage  corresponding  to  the  local  traffic — ^was  15,033,309  tons.  It 
was  nearly  three  times  the  tonnage  of  the  through  traffic 

In  addition  to  this  enormous  commerce,  the  passenger  traffic  should 
be  mentioned.    In  1890  there  were  thirty  transportation  comx>anies  for 

Eassengers  or  freight,  not  including  individual  steunboats  or  pleasure 
oats.    The  total  number  of  passengers  carried  was  about  5,OW),000. 

But  although  the  volume  of  the  local  traffic  so  greatly  exceeds  that 
of  the  through  traffic,  the  commercial  relations  of  the  river  consUlered 
as  a  part  of  the  great  system  of  northern  and  western  water  transporta- 
tion are,  from  a  national  point  of  view,  by  far  the  more  interesting 
and  important. 

The  commerce  derived  from  remote  sources  through  connecting  arti- 
ficial water  ways,  or  which  may  be  so  derived  by  future  works,  is  • 
branch  of  the  subject  which  was  strongly  emphasized  by  the  unex- 
X>ected  direction  which  the  discussions  took  at  the  public  hearings,  and 
the  Board  desires  to  give  it  as  liberal  consideration  as  its  instmetionB 
permit. 

The  Northwest  is  no^ ,  usvOl  ^V^  ^T^\xK\i!6\i^  ^iiLthe  fdtare^  the  gmt 
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food-prodndng  region  for  the  States  along  the  .coast  and  for  a  part  of 
Europe.  The  map  shows  at  a  glance  the  vast  extent  of  the  territory 
tributary  to  the  Great  Lakes,  the  products  of  which  can  be  delivered  at 
the  lake  ports  and  thence  shipped  to  Lake  Erie  or  Lake  Ontario,  whence 
they  can  be  carried  by  various  land  and  water  routes  to  the  sea.  From 
the  head  of  Lake  Superior  at  Duluth,  the  line  of  water  transportation 
extends  through  Lake  Superior  and  the  St.  Marys  Falls  Canal  into  Lake 
Huron,  where  it  joins  the  lines  from  Chicago  and  Milwaukee  through 
Lake  Michigan ;  it  passes  through  Lake  Huron,  the  St.  Clair  Flats  Canal, 
and  the  Detroit  Eiver  into  Lake  Erie  and  through  the  Welland  Canal 
into  Lake  Ontario.  The  capacity  of  this  route  for  navigation  is  deter- 
mined by  the  minimum  depths  along  it,  which  are  at  the  lake  ports,  the 
St.  Marys  Falls  Canal,  the  St.  Clair  Flats  Canal  and  Detroit  Eiver,  and 
the  Welland  Canal.  The  lake  ports,  St.  Marys  Falls  Canal,  St.  Clair 
Flats  Canal,  and  Detroit  Eiver  carry  at  present  a  minimum  depth  of 
16  feet;  but  the  projects  for  improvement  now  in  progress  contemplate 
in  all  these  localities  a  depth  of  20  feet,  which  will  doubtless  be  secured 
in  Uie  near  ftiture.  The  Welland  Canal,  whicli  is  in  foreign  territory, 
carries  a  depth  of  14  feet. 

In  addition  to  the  enormous  volume  of  transportation  along  this  route 
large  quantities  of  grain,  lumber,  and  ore  are  shipped  from  territory  in 
tiie  vicinity  of  Lakes  Ontario  and  Champlain. 

The  importance  of  the  Hudson  Eiver  in  its  relations  to  these  great 
routes  of  water  transportation  lies  in  the  fact  that  it  forms  a  part  of  all 
but  one  of  the  lines  connecting  Lakes  Erie,  Ontario,  and  Champlain 
with  the  sea;  and  the  location  and  character  of  these  connecting  Unes, 
as  well  as  the  relative  volumes  of  the  conmierce  passing  over  them, 
must  be  briefly  considered  in  order  to  obtain  a  definite  idea  of  the  value 
of  the  river  to  commerce. 

The  routes  referred  to  are  as  follows: 

1.  The  Erie  Ctmal  route. — ^The  Erie  Canal  connects  Lake  Erie  at 
Buffalo  with  the  Hudson  Eiver  at  Troy  and  Albany,  a  distance  of  about 
352  miles.  It  has  71  lift  and  2  guard  locks.  It  has  a  depth  of  7  feet 
over  miter  siUs.  The  capacity  of  the  locks  is  now  being  enlarged,  but 
the  depth  is  not  being  increased.  The  total  distance  from  Lake  Erie  to 
the  sea  by  this  routeisabout482  miles,  and  to  Liverpool  about  3,922mile8. 

2.  The  St  Lawrence  route. — ^This  route  connects  Lake  Erie  with  tide 
water  at  Montreal,  on  the  St.  Lawrence,  as  follows :  From  Lake  Erie  to 
Lake  Ontario  by  the  Welland  Canal,  thence  through  Lake  Ontario  to 
the  head  of  the  St.  Lawrence  Eiver,  and  thence  by  the  river  and  the  five 
canals  around  its  shallows  to  Montreal.  This  route  has  53  locks,  and 
the  distance  from  Lake  Erie  to  Montreal  is  about  375  miles.  The  dis- 
tance from  Lake  Erie  to  Liverpool  is  about  3,220  miles.  The  minimum 
depth  is  now  9  feet  in  the  St.  Lawrence  canals,  but  an  increase  to  14  feet 
depth  is  in  progress. 

3.  The  Oswego  Canal  route, — ^This  route  connects  Lake  Ontario  at 
Oswego  with  the  Hudson  Eiver  at  Troy  and  Albany  as  follows :  By  the 
Oswego  Canal  from  Oswego  to  the  Oneida  Eiver;  thence  by  the  canal 
to  Syracuse  and  also  by  the  Oneida  Eiver,  lake,  and  canal  to  Dui*ham- 
ville,  and  from  Syracuse  or  Durhamville  by  the  Erie  Canal  to  Troy  and 
Albany.  The  length  of  the  route  is  about  208  uules.  It  has  67  locks 
and  a  depth  of  about  7  feet. 

4.  The  Champlain  Canal  route. — This  route  connects  Montreal  with 
the  Hudson  Eiver  as  follows :  From  the  St.  Lawrence  Eiver,  45  miles 
below  Montreal,  to  Lake  Champlain  by  the  Chambly  Canal;  thence 
through  the  Champlain  Canal  to  Waterford,  3  nnieft  d^^^  \^<6  €tod^ 
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dam,  and  thence  by  lock  to  tide  water  on  the  Hudson  at  Troy,  or  by 
Erie  Canal  to  Albany.  This  route  has  30  locks.  The  minimum  deptL 
18  7  feet,  and  the  distance  from  Montreal  to  Albany  311  miles. 

The  Board  has  not  attempted  a  complete  analysis  of  the  commerce 
transported  over  these  routes  to  the  sea>,  the  information  available  not 
bcdng  suficient  for  this  purpose,  but  the  following  statistics,  compiled 
from  the  reports  of  the  Census  Bureau,  the  Can^ian  Department  of 
Bailways  and  Canals,  and  the  Chief  of  Engineers,  U;  S.  Army,  and 
from  other  authentic  sources,  will  give  a  general  idea  of  the  volumes  of 
traffic  over  the  different  lines: 

During  the  year  ending  June  30, 1890,  the  total  quantity  of  freight 
passing  through  the  Detroit  Eiver  was  nearly  20,000,000  tons.  The 
amount  passing  through  the  New  York  State  canals  was  5,246,102  tons, 
of  which  the  Oswego  Canal  carried  225,936  tons,  the  Champlain  GaDal 
1,520,757  tons,  and  the  Erie  Canal  3,499,409  tons.  The  amount  passing 
through  the  WeUand  Canal  during  the  season  of  navigation  in  1890  was 
978,692  tons,  of  which  263,697  tons  were  transported  by  water  to  and 
from  Montreal,  and  533,957  tons  were  moved  between  the  ports  of  tiie 
United  States.  The  total  quantity  of  freight  coming  to  and  leaving 
the  Hudson  Eiver  through  tiie  State  canals  was  3,592,437  tons. 

A  great  portion  of  the  material  thus  transported  finds  a  market  in  oni 
own  country  and  would  not,  under  any  circumstances,  be  carried  in 
seagoing  ships.  A  study  of  the  statistics  of  the  eastward  movement  of 
grain  along  the  different  routes  may  perhaps  serve  to  indicate  more 
clearly  their  relative  imx>ortaQce  in  connection  with  the  export  com- 
merce of  the  country. 

During  the  season  of  1890  the  quantity  of  grain  carried  to  tide  water 
by  the  New  York  State  canals  was  1,131,^8  tons,  and  by  the  Hew 
York  State  railways,  3,045,302  tons.  The  quantity  carried  to  Montreal 
through  the  St.  Lawrence  canals  was  242,571  tons,  and  by  rail,  119,^ 
tons.  The  total  quantity  transported  over  these  routes  was  4,583,390 
tons.  It  thus  apx)ears  that  about  seven-tenths  of  the  whole  quantity 
moved  was  carried  over  the  railways  and  about  three-tenths  over  t^e 
water  ways.    Less  than  one-tenth  was  moved  over  Canadian  routes. 

The  figures  given  in  the  above  statements  will  serve  to  indicate  in  a 
general  way  the  great  extent  and  value  of  the  commerce  of  the  HudsoD 
Biver.  There  is  no  river  in  the  United  States,  except  the  Detroit  and 
St.  Glair  rivers,  comparable  with  the  Hudson  Biver  for  the  extent^ 
variety,  and  value  of  its  commerce,  the  number  of  its  transportation 
companies,  the  number  and  variety  of  its  steam  and  sailing  vessels  and 
barges,  and  the  number  of  passengers  transported;  and  tiie  relations  of 
the  river  to  the  lake  navigation  are  peculiarly  interesting  and  signifi- 
cant. In  this  connection  attention  is  invited  to  the  able  i>ai)ers  in  the 
appendix  read  before  the  Board  by  Hon.  James  H.  Manning,  mayor  of 
Albany :  Mr.  S.  A.  Thompson,  secretary  of  the  Duluth  Chamber  of  Com- 
merce; Hon.  Yreeland  H.  Youngman,  Albany  Chamber  of  Commerce; 
Hon.  H.  C.  Burleigh,  of  Whiteh^;  Hon.  Martin  L  Townsend,  of  Troy, 
and  others,  to  all  of  which  the  Boara  has  given  the  most  carafhl  con- 
sideration. 

In  discussing  the  question  of  the  expediency  of  now  enlarging  the 
widths  and  depths  of  the  existing  channels,  it  appears  desirable  for  the 
sake  of  clearness  to  examine  the  subject  in  two  parts;  first,  in  relation 
to  existing  commercial  conditions,  and  secondly,  with  reference  to  the 
probable  ^ture  devdopment  of  commerce.  Under  these  heads,  tliere- 
fore,  the  Board  propo&ea  to  investigatCi  first,  the  usefalness  at  impioY- 
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ing  the  channel  to  a  depth  of  12  feet  at  mean  low  crater,  and  secondly, 
the  expediency  of  its  enlargement  to  greater  depths. 

This  arrangement,  although  it  does  not  conform  to  the  order  indi- 
cated in  the  act,  seems  the  more  satisfactory ;  for,  as  will  appear  in  the 
seqnel,  the  enlargement  of  the  channel  to  a  depth  ot  12  feet  need  not 
necessarily  be  considered  as  the  fall  completion  of  the  improvement, 
but  may  be  regarded  as  merely  the  commencement  of  a  more  extended 
project  to  be  executed  when  found  desirable  in  the  fature. 

The  Board  now  proceeds  to  consider  the  usefulness  of  improving  the 
channel  of  the  river  to  a  depth  of  12  feet  at  mean  low  water,  between 
Coxsackie  and  the  State  Dam  at  Troy,  under  the  conditions  of  commerce 
existing  at  the  present  time.  Such  an  improvement  would  evidently  be 
of  no  benefit  to  the  through  traffic,  for  none  of  the  water  lines  connect- 
ing the  Hudson  with  the  lakes  have  a  greater  depth  than  7  feet.  The 
present  river  depths  are  ample  for  vessels  passing  over  these  connect- 
ing lines,  and  the  increase  of  river  deptli  propos^  would  not  be  suffi- 
cient for  the  navigation  of  ocean-going  freight  vessels. 

As  regards  the  local  traffic,  however,  the  conditions  are  entirely  dif- 
ferent. The  study  of  the  commercial  histoiy  of  the  river  for  a  number 
of  years  past  impresses  the  Board  with  the  conviction  that  the  existing 
project  for  improvement,  adopted  in  1867,  which  provides  for  a  naviga- 
ble depth  of  11  feet,  mean  low  water^  only  to  Albany,  and  of  9  feet  to 
Troy,  does  not  give  adequate  facilities  for  the  large  commerce  trans- 
X)orted  ux>on  the  river.  These  depths  barely  exce^  the  draft  of  the 
largest  vessels  which  navigate  the  river  to  the  ])oint8  named,  and  when 
from  any  cause  new  bars  are  formed,  or  old  ones  are  enlarged  or  ex- 
tended, the  iiguries  suffered  by  commerce  at  extreme  low  stages  through 
detentions  in  various  ways  at  the  shoal  obstructions  are  serious  and  op- 
pressive. In  view  of  the  necessities  of  the  commerce  incident  to  the 
river  proper  and  its  tributary  country,  the  Board  is  of  the  opinion  that 
the  project  for  improvement  adopted  in  1867  should  be  extended  so  as  to 
provide  for  a  channel  depth  of  at  least  12  feet  at  mean  low  water,  and 
that  such  an  extension  is  well  worth  the  expenditure  required  for  its 
execution. 

The  proposed  projects  for  the  improvement  of  the  river  channel  up 
to  Albany,  and  also  up  to  the  State  Dam  at  Troy,  for  the  navigation  of 
seagoing  vessels  drawing  20  feet  of  water  (that  is,  to  a  depth  of  at  least 
22  feet),  bear  relations  to  existing  commercial  conditions  very  different 
fr^m  ti^e  12-foot  project  above  considered.  As  regards  the  local  traffic 
it  is  probable  that  it  will  not  under  any  circumstances  be  conducted  in 
vessels  of  20  feet  draft,  and  a  channel  of  22  feet  depth  would  be  of  but 
little  more  practical  benefit  to  that  traffic  than  the  12-foot  channel  above 
referred  to.  It  is  therefore  with  reference  to  the  through  traffics  alone 
that  the  Board  thinks  this  project  for  a  channel  of  22  feet  depth  worthy 
of  careful  investigation.  The  arguments  in  favor  of  such  an  improve- 
ment were  fully  and  ably  presented  to  the  Board  at  its  two  public  meet- 
ings held  at  Albany  and  at  New  York.  These  arguments,  so  far  as  they 
relate  to  existing  commercial  conditions,  may  be  briefly  summarized  as 
follows: 

By  the  construction  of  a  deep-water  channel  to  Albany  and  Troy 
the  ocean  will  be  directly  joined  to  the  canals.  Vessels  navigating  the 
canals  can  then  discharge  their  cargoes  at  Albany  and  Troy,  avoiding 
the  expense  and  delay  of  going  down  the  river  to  New  York,  and  thus 
the  carrying  capacity  of  tiie  canals  will  be  increased.  The  difference 
in  cost  of  transportation  to  New  York  would  be  saved.  It  li*  'aic^nsl^ 
thaty  owing  to  the  expense  and  delay  arising  from  ti;i^\dA^V  oiXfiismvx^a^ 
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facilities  at  New  York,  seagoing  vessels  would  prefer  to  take  their  ca^ 
goes  at  Troy  and  Albany  were  the  channels  of  sufficient  dimensions  for 
their  navigation.  A  large  quantity  of  lumber,  now  generally  shipped 
in  bond  by  rail  from  Ottawa,  Canada,  to  Boston  for  export,  could,  if  (Ate 
channels  were  deepened,  be  sent  by  rail  to  Albany  and  thence  shipped 
direct  to  South  American  and  other  foreign  ports  with  a  considerable 
reduction  in  expense.  Finally,  attention  was  invited  to  the  importance 
of  a  deep-water  channel  in  case  of  war,  so  that  our  vessels  could  go 
directly  to  the  Watervliet  Arsenal  for  military  supplies. 

The  Board  has  given  these  arguments  careM  consideration,  and  begs 
to  submit  the  following  remarks  in  relation  thereto:  While  it  is  doubt- 
less true  that  the  traffic  of  the  Hudson  Itiver  would  be  materially  in- 
creased if  seagoing  vessels  could  and  would  go  to  Albany  or  Tioy  to 
take  their  cargoes,  it  is  believed  that  such  increase  would  be  principeJly 
if  not  wholly  derived  from  materials  brought  to  the  shipping  x^^ints  by 
rail,  such  as  the  lumber  from  Oanada  referred  to  above.  The  carrying 
capacities  of  the  canals  are  determined  prmcipally  by  the  number  of 
boats  which  can  be  passed  daily  through  their  locks,  and  these  capaci- 
ties can  be  increased  only  by  improvements  in  their  lockage  facihties. 
Such  improvements  are  now  in  progress  on  the  Erie  and  Oswego  canals, 
but  they  do  not  provide  for  any  increase  of  depths.  The  Board  is  of  the 
opinion  that  the  volume  of  through  traffic  on  the  canals  can  not  be 
sensibly  increased  by  the  construction  of  a  deep-water  river  channd  so 
long  as  the  navigable  depths  of  the  canals  remain  unimproved. 

But  the  Board  considers  it  doubtful  if  any  considerable  number  of 
seagoing  vessels  would  go  to  Albany  or  Troy  to  receive  cargoes  even  if 
a  deep-water  channel  existed.  If,  as  has  been  stated,  the  tenmnBl 
facilities  at  Kew  York  are  inadequate  and  unsatisfactory,  they  can  and 
doubtless  wiU  be  improved  at  points  nearer  than  Albany  and  TtoJj  for 
there  is  no  lack  of  natursJ  advantages  in  the  harbor  and  its  immedyuite 
vicinity. 

New  York  is  the  center  of  a  vast  population,  and  the  point  from 
which  by  far  the  greater  proportion  of  incoming  conmierce  is  and  must 
always  be  distributed.  Seagoing  vessels  receiving  their  cargoes  at 
Troy  or  Albany  would,  therefore,  generally  have  to  go  to  these  pointe 
in  ballast.  Considering  the  delay,  cost  of  pilotage,  and  other  incidental 
expenses,  the  Board  doubts  whether  any  material  sa\'ing  in  the  cost 
of  transportation  would  result.  Wheat  has  been  carried  this  summer 
fix>m  Chicago  to  New  York  for  6  cents  per  bushel,  and  the  Board  is  not 
convinced  that,  under  existing  conditions,  a  sufficient  redaction  in  cost 
of  transportation  would  result  from  the  deepening  of  the  Hudson  to 
produce  an  effect  upon  the  relative  quantities  transported  over  the  dif- 
ferent routes  which  would  justify  the  large  expenditure  involved.  If 
the  extension  of  the  deep-water  channel  is  desirable,  why,  it  may  be 
asked,  is  not  the  Hudson  now  navigated  by  seagoing  vessels  to  the  exist- 
ing head  of  the  deep-water  channel  at  Athens  or  Hudson,  100  mflesfton 
New  York!  This  question  has  been  answered  by  the  statement  that 
at  these  points  there  are  no  facilities  for  distribution  and  no  adequate 
connections  with  the  great  lines  of  through  transportation.  Bat  it 
seems  probable  that  such  facilities  and  connections  would  soon  be  pro- 
vided if  they  were  urgently  demanded  by  the  necessities  of  commero& 

In  this  connection  attention  is  invited  to  a  conmiunication  frx)m  tlie 
committee  on  harbor  and  shipping  of  the  New  York  Chamber  of  Com- 
merce, submitted  to  the  Board  at  its  request,  wherein  the  portion  of 
commerce  which  may  ]^mbl^  b«  affected  by  the  proposed  improvement 
is  presented.    TMb  pttpec  ^9r^\M  l<(SKai^m>^<6  ^^^RSLdix. 
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The  committee  concludes  that  the  improvement  can  not  be  of  benefit 
to  sailing  vessels  or  steanieis  of  the  regular  lines,  and  that  advantage 
can  be  derived  therefrom  only  by  transient  ireiglit-seeking  steamers 
-with  a  loaded  draft  of  20  feet  or  less,  during  the  brief  period  between 
harvest  and  the  closing  of  the  canals,  and  in  spring  from  the  opening 
of  the  canals  until  the  movement  of  the  crops  ceases.  The  figures  sub- 
mitted by  the  committee  indicate  that  the  total  exx)orts  from  New  York 
in  1890  were  6,258,222  tons,  of  which  4,829,775  tons  were  shipped  by 
steamer.  The  tonnage  brought  to  tide  water  from  the  canal  system, 
much  of  which  was  distributed  in  the  United  States,  was  3,024,765  tons. 
The  exports  derived  from  the  canals,  carried  by  the  regular  steamer 
lines,  are  estimated  by  the  committee  at  1,503,161  tons,  and  by  the 
transient  steamers  278,831  tons.  The  amount  carried  by  transient 
Bteamers  of  a  draft  of  20  feet  or  less,  which  the  committee  considers 
could  alone  be  benefited  by  the  prox)osed  improvement,  is  estimated  at 
75,390  tons. 

If  these  statements  be  accepted  it  is  reasonable  to  suppose,  however, 
that  in  case  improvements  in  depth  are  efiected,  a  larger  numbei*  of 
steamers  conforming  to  the  modified  conditions  would  be  provided,  if 
these  were  made  sufficient  to  invite  them. 

llie  Board  does  not  feel  called  upon  to  express  an  opinion  as  regards 
the  necessity  of  this  improvement  for  milittuy  purposes,  this  branch  of 
the  subject  not  having  been  included  in  its  instructions.  The  authori- 
ties in  charge  of  matters  relating  to  the  national  defense  will  doubtless 
determine  whether  it  is  desirable  to  locate  our  military  establishments 
where  adequate  water  communications  now  exist  or  improve  the  lines 
of  water  transportation  to  other  points. 

In  view  of  the  &cte  and  reasons  above  set  forth,  the  Board  is  of  the 
opinion  that  the  x>ossible  benefits  to  commerce  to  be  derived  from  the 
proposed  improvement  for  vessels  drawing  20  feet  are  not  under  exist- 
ing conditions  sufficient  to  justify  at  this  time  the  expenditure  neces- 
sary to  make  such  improvement. 

But  a  very  important  branch  of  the  subject  still  remains  to  be  con- 
sidered, viz,  the  relations  of  these  improvements  to  the  friture  develop- 
ment of  commerce.  It  can  not  be  doubted  that  this  development  wiU 
continue  as  rapidly  as  in  the  past,  for  the  grain-producing  area  is  con- 
tinually extending  towards  the  Northwest.  The  Board  is  frillj$r  im- 
pressed with  the  importance  of  these  lines  of  water  transportation  in 
their  relations  to  the  large  and  rapidly  increasing  traffic  from  the  lakes 
to  the  sea.  The  relative  volumes  carried  by  water  and  by  rail  have 
already  been  indicated;  but  even  if  improvements  in  the  water  routes 
should  not  increase  the  relative  quantities  tran8X)orted  over  them,  the 
Board  is  of  the  opinion  that  such  improvemente  will  be  of  the  greatest 
b^iefit  to  commerce.  The  influence  of  these  routes  in  the  r^uction 
and  control  of  railway  rates  has  a  commercial  value  far  greater  than  is 
indicated  by  the  mere  tonnage  carried.  It  is  also  evident  that  as  pop- 
ulation increases  and  the  development  of  the  railway  system  ap- 
proaches ite  profitable  limit  the  relative  importance  of  the  lines  of 
water  transportation  will  be  augmented,  and  the  necessity  for  improv- 
ing them  to  their  utmost  capacities  will  finally  become  imperative.  A 
large  portion  of  these  lines  is  not  under  the  control  of  the  General  Oov- 
emment,  but  the  Board  is  of  the  opinion  that  the  part  which  is  under 
such  control  should  always  be  friUy  developed  to  keep  pace  with  the 
improvements  made  along  the  interior  and  connecting  lines. 

The  attention  of  the  Board  has  been  invited  to  th^  f«fi.t  t\v*d^>  *1ql<6  ^^ 
poiiiftji  Government  is  now  engaged  in  the  imptovesiiefliti  ol  \X&  ^^^fi& 
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Toate  from  the  lakes  to  the  sea,  and  soon  will  have  established  a  ronte 
trom  Lake  Erie  through  Lake  Ontario  and  down  the  St.  Lawrence 
Elver  with  a  minimnm  depth  of  14  feet.  When  this  route  is  complet^^i  it 
is  feared  by  the  advocates  of  the  improvement  now  under  consideration 
that  a  considerable  part  of  the  commerce  now  traversing  our  own  water 
ways  wiU  be  diverted  through  a  foreign  country,  unless  the  change  ia 
met  by  corresponding  improvements  in  our  own  water  routes.  Li  this 
connection,  however,  it  should  be  remarked  that  only  about  8  per  oent 
of  the  products  of  the  Northwest  finds  its  way  to  the  sea  for  export 
The  grain  product  of  the  United  States  and  Canada  for  1890  is  esti- 
mated at  about  2,650,000,000  bushels,  while  the  quantity  of  grain  ex- 
ported, including  flour,  during  the  same  year  was  about  211,000,000 
bushels,  or  less  than  one-twelfth  (8  per  cent  of  the  total  production). 
The  market  for  by  far  the  greater  part  of  these  products  lies-  in  our  own 
country,  south  of  the  lakes  and  the  St.  Lawrence,  and  no  improvemeDt 
of  water  ways  in  Canada  or  elsewhere  can  greatly  influence  the  general 
direction  of  its  movement. 

But  although  this  danger  of  losing  a  part  of  our  carrying  trade  ha^ 
perhaps,  been  somewhat  magnified,  it  is  still  a  real  one;  and  accord- 
ingly various  projects  for  the  improvement  of  our  water  routes  hare 
been  proxK)sed  and  discussed.  The  most  important  of  these — ^indeed, 
the  only  one  which  need  be  considered  in  connection  with  the  proposed 
improvement  of  the  Hudson — ^is  the  radical  enlargement  of  the  Erie 
Canal,  so  as  to  permit  its  navigation  by  the  largest  vessds  now  carry- 
ing the  commerce  of  the  Great  Lakes.  This  project  requires  an  increa^ 
of  depth  to  at  least  18  feet,  a  corresi>ondiug  widening,  and  reconstruc- 
tion of  the  entire  lock  system  on  a  grand  scale.  The  cost  of  the  work 
involved  has  been  variously  estimated  at  from  one  hundred  and  fifty  to 
two  hundred  and  fifty  millions  of  dollars.  The  Board  begs  to  refer  to  a 
paper  by  Mr.  E.  Sweet,  and  the  accompanying  discussion  by  other  dis- 
tinguished engineers,  published  in  the  transactions  of  the  American 
Society  of  Civfl  Engineers,  February,  1885,  in  which  this  project  is  full/ 
and  most  ably  considered. 

Should  this  proposed  enlargement  of  the  Erie  Canal  be  eiTected,  the 
Board  is  of  the  opinion  that  the  full  deepening  of  the  Hudson  Kiverto 
22  feet  would  become  a  necessity,  but  for  reasons  very  dift'erent  from 
those  considered  in  connection  with  the  conditions  of  commerce  as  they 
now  exist.  The  object  of  the  improvement  would  no  longer  be  to  bring 
seagoing  vessels  to  Albany  and  Troy  to  receive  their  cargoes,  but  to  en- 
able vessels  navigating  the  lakes  to  carry  their  cargoes  clear  througb, 
not  only  to  the  coast  but  also  to  foreign  ports,  without  rehandling  them 
at  any  intermediate  points. 

In  view  of  the  vast  commercial  interespts  involved,  such  an  improve- 
ment in  the  future  can  not  be  considered  as  beyond  the  limits  of  possi- 
bility; but  the  Board  believes  its  conmiencement,  or  even  its  serious 
contemplation  at  the  2)reseut  time,  to  be  highly  improbable.  The  re- 
sponsibility of  the  large  expenditure  required  will  not  be  assumed  until 
it  is  settled  beyond  a  doubt  that  commensui*ate  benefits  will  be  obtained; 
and  this  is  a  question  with  reference  to  which  the  views  of  experts  ate 
still  at  variance.  The  plans  now  in  process  of  execution  by  the  State 
of  New  York  to  increase  the  capacity  of  the  canals  do  not  contemplate 
the  ultimate  forma.tion  of  channels  for  ships,  but  involve  large  expendi- 
tures which  wiU  be  completely  useless  should  a  deep-water  project  be 
finaJly  adopted. 

The  improvemettb  oi  tVi'e^  several  water  routes  from  the  lakes  to  Nev 
York  City)  on  a  uau^l^aa  ^s^asxsln^  ^)K!8^<6  XX^asi^  that  proposed  at  tbe 
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pabHo  hearing^  received  the  consideration  of  Oongress  in  1874^  and  Hot 
information  of  the  details  of  the  improvement  then  proposed  and  the 
estimated  cost^  the  Board  invites  attention  to  the  report  on  the  ^^  Third 
Subdivision  of  the  Northern  Transportation  Bonte,"  through  northern 
and  central  New  York,  made  to  comply  with  the  act  of  Congress  ap- 
proved June  24, 1874,  and  contained  in  the  Annual  Beport  of  theOhief 
of  Engineers  for  1875,  Part  n,  page  534. 

Fin^ythe  Board  invites  attention  to  the  interesting  experiment 
now  under  trial  of  carrying  unbroken  cargoes  through  from  Duluth  to 
Liverpool  in  vessels  of  only  14  feet  draft.  On  June  11. 1891,  the  Charles 
W.  Wetmore.  a  steel  vessel  of  the  new  " whaleback"  type,  left  Duluth 
for  Idverpooi  with  a  cargo  of  70,418  bushels  of  whea^  tms  being  the 
first  clearance  from  Lake  Superior  for  a  foreign  port.  She  passed 
through  the  lakes  and  Welland  Oanal,  lightering  a  part  of  her  cargo 
at  Kingston  and  taking  it  on  again  with  an  additional  load  at  Montreal, 
proceeded  down  the  St.  Lawrence  to  the  sea,  and  finally  arrived  at 
Liverpool  with  87,503  bushels  of  wheat  on  July  21, 189L  When  the 
improvements  now  in  progress  on  the  Canadian  caiuds  are  completed, 
it  is  said  that  such  a  vessel  will  be  able  to  carry  an  unbroken  cargo  oi 
nearly  3,000  tons  from  Lake  Superior  to  a  foreign  port  and  return.  The 
succesmd  introduction  of  such  vessels  may  possibly  revolutionize  the 
carrying  trade  of  the  Oreat  Lakes,  and  render  unnecessary  the  forma- 
tion of  channel  depths  so  great  as  are  now  considered  desirable  in  the 
lines  of  water  transportation. 

In  view  of  the  above  considerations  the  Board  is  of  the  opinion  that 
fhe  present  demands  of  commerce,  and  its  probable  development  in  the 
near  fcLture.  do  not  now  justify  the  expenditure  of  the  amount  of  money 
necessary  for  the  formation  of  the  proxK)sed  channel  for  seagoing  ves- 
sels drawing  ^  feet  of  water  from  Kew  York  to  Albany  or  to  the  State 
Dam  at  Troy. 

OONOLUSIONS  OF  THB  BOABD. 

The  Board,  after  thoroughly  analyzing  the  duties  imposed  upon  it  by 
the  act  of  September  19, 1890,  now  presents  its  conclusions  with  some 
degree  of  confidence  that  every  legitimate  interest  submitted  to  its  judg- 
ment has  had  its  fall  share  of  consideration. 

First. — ^The  estimates  of  cost  of  carrying  out  the  two  projects  con- 
tained in  the  said  act,  which  provide  for  widening  and  deepening  the 
fthanTiAlR  between  New  York  City  and  the  city  of  Albany^  and  between 
BTew  York  City  and  the  city  of  Troy,  for  the  navigation  or  seagoing  ves- 
sels drawing  20  feet  of  water,  are  $5,934,847.00  and  $19,507,832.74,  re- 
spectively. 

The  improvements  to  be  effected  by  this  large  expenditure  will,  in  the 
opinion  of  the  Board,  confer  no  important  practical  benefit  upon  com- 
merce until  the  suggested  artificial  water  connection,  350  miles  long  and 
of  adequate  depth,  is  made  between  the  Hudson  Biver  and  Lake  Erie, 
through  the  State  of  New  York,  at  an  additional  cost  estimated  as  high 
as  $150,000,000  to  $250,000,000.     . 

In  view  of  the  excessive  cost  of  these  several  projects,  singly  or  com- 
bined; of  the  improbability  that  either  the  State  or  the  Oeneral  Gk>v- 
emment  will  assume,  at  an  early  day,  the  responsibility  of  making  such 
an  artificial  deep-water  connection;  and  of  the  long  period  of  time 
which  must  necessarily  elapse  before  such  a  connection  can  be  made 
between  river  and  lake,  even  if  such  an  undertaking  were  in  progress 
to-day,  the  Board  is  of  the  opinion  that  it  is  not  adviaabblb  ^\>  \X^^  ^m\.% 
to  enter  upon  the  projeotB  for  deepening  the  QudaoiL  "B^mw  iiQ^i^^^^ 
jENa  92^ 49 
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TOTite  from  f  ,0/-'^'^  ^  ^^  navigation  of  eea-going  ves- 

irom  Lake  ff'^       ^^X^in'S  practically  thecoinmeiiceiiient 

Biver  with  '''''         .n  "^f^-M  '^ "Jtimat*  complete  execution  in  tlu 

is  feared  '  _^^^^if»  ''!^0^'^  reqnire  it,  is,  however,  considered 

tiiat  a  c  'i^'a^-'^fi'^'d^^  opinion  that  the  improvement  shonld 

ways  w  J^fi^'a*^^^'^  °^  ^  ^^^  ^^  *^®  present  time, 
met  b'  <*giS»/'^fli^*i^'«f  dying  the  wants  of  commerce,  the  Board 
connf  ^^^jil^f^^"  ^'^  project  contained  in  the  act  of  Septem- 
of  t'  '^^^i^.f^^^^  ^"^  i™pro™ig  the  Hudson  Biver  "  between 
Th'  ifDf  '*Sw'"^^**  Dxia  at  Troy  to  such  an  extent  as  to  secorea 
m'  ^/A.^ji"^  -'"'^tdeep  at  mean  low  water^"  is  a  worthy  and  use- 

P  C*^j^^'         -  ly  recommends  it  for  adoption. 

(  J^Sft»*^'^»s  submitted  for  this  project,  the  Board  has  adopted  a 

^aS«jSZi  >ride  to  Troy,  and  thence  300  feet  wide  to  State  Dam  at 

fiof-  fjgaid  recommends  that  the  regolating  works  between  Troy  and 
fA^j^iore,  provided  for  in  the  existing  prqject,  be  maintained  and 
Jft'^JaiienientaryregiiJating  works  of  a  permanent  character  bepro- 
^^  {Mtireen  New  Baltimore  and  Ooxsacki©. 

'^gBoud  describes  in  a  general  way  only  the  sapplementary  works 
paired  to  be  bnilt,  as  it  is  expected  that  farther  stndy  and  inveetiga- 
Sj  afl  the  work  of  improvement  progresses  may  lead  the  local  officer 
^  recommend  a  modification  of  such  works  both  as  regards  their  loca- 
fjon  ffiid  extent,  as  well  as  the  exact  dimensions  which  shall  be  given 
{0  them. 

In  conclnsion,  in  order  that  the  good  results  which  may  be  expected 
to  follow  upon  the  completion  of  the  recommended  project  may  ba 
realized  at  ^e  earliest  practicable  moment,  the  Board  farther  recom- 
mends that  liberal  appropriations,  comnieuBurate  with  the  importance 
of  tiie  work,  be  made  annually,  so  that  the  desired  improvement  ma; 
be  completed  within  a  period  not  exceeding  five  years. 

The  papers  enumerated  below  accompanythis  report  as  appendlxcB:* 

(1)  Report  of  Mr.  CIistIm  O.  Weii,  aasistant  engineer,  dftted  July  ^  1891,  on  bat- 

logs  made  along  the  bed  of  the  Hndaon  by  dinotion  of  the  Bokrd  of  Ei^ 


(1)  ConuuDnicatioii  &om  tbe  couunittee  on  harbor  and  sliippiug  of  Uie 

Chamber  of  Commerce. 
(6)  Letteia  uid  reeolntiona  filed  with  the  Board  of  Engineen  by  the  secrettuj  of  tia 

Chamber  of  Conunenw,  Albany,  N.  Y. 

O.  L.  OiLLESPIE, 

Lieut.  OoL  of  Ungiiuen. 
AMOS  Sticskby, 

Major  of  Etigineen. 
0.  W.  Batmohd, 

Major  (^  Engineen. 
Brig.  Oen.  Thokas  L.  Oaset, 
Chiqf  0^  Engineeri,  U.S.  A. 

■NMnpfliited!  printod  In  Hoiue  Bi.  Doo.  Ho.  tS,  TU^-Hoimd  Oongna*,  SntacHk^ 
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Ba. 

mPROVEMEKT  OF  SAUGERTIES  HARBOR,  NEW  TORE. 

The  harbor  of  Saugerties  is  at  the  mouth  of  Esopns  Greek,  which 
Dipties  into  the  Hndson  Eiver  on  the  west  shore,  about  100  miles  above 
le  city  of  New  York.  With  the  exception  of  some  slight  works  under- 
iken  by  the  inhabitants,  giving  no  permanent  results,  nothing  had 
een  done  towards  the  improvement  of  this  harbor  until  it  was  under- 
kken  by  the  United  States  Government  in  1887.  In  1883  a  survey  of 
he  harbor  was  made,  under  the  direction  of  the  engineer  officer  in 
barge,  which  indicated  that  there  was  a  shoal  at  the  entrance  1,100 
)et  wide  between  6-foot  contours,  over  which  the  least  depth  was  3 
iet,  mean  low  water.  Two  plans  of  improvement  were  recommended, 
oth  providing  for  the  construction  of  parallel  dikes  and  for  dredging 
be  channel  between  them  7  feet  deep,  mean  low  water.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  Part  I,  page  716.) 

The  reexamination  of  the  harbor,  made  in  1887,  after  the  State  had 
one  some  dredging  in  the  channel,  resulted  in  the  submission  of  a 
hird  project,  dSering  from  those  previously  submitted  only  in  the 
Irection  to  be  given  to  the  dikes.  The  range  of  tides  is  4  feet  approxi- 
lately. 

The  project  of  1887  was  approved,  and  its  execution  was  begun  the 
ame  year. 

Its  estimated  cost  was  as  follows  (see  Annual  Bei>ort  of  the  Ohief 
f  Engineers  for  1887,  Part  I,  page  662) : 

orth  Dike,  2,300  feet  long : 

Pile  work,  2,160  rmming  feet,  at  $7  per  foot $15,120 

Crib  work,  140  ranning  feet,  at  $30  per  foot 4,200 

oath  Dike,  2,300  feet  long : 

Pile  work,  2,200  ranning  feet,  at  $7  per  foot 16^400 

Crib  work,  100  running  feet,  at$30  per  foot 3,000 

Dredging,  30,000  cubic  yards,  at  25  cents 7,500 

iontingencies,  abont  15  per  cent 6,7S0 

Total 52,000 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  under  appro- 
>riations  made  in  1884, 1886,  and  1888,  aggregating  $32,000,  the  South 
)ike  had  been  completed  its  projected  length  of  2,363^  feet,  and  the 
Torth  Dike  for  a  length  of  809J  feet.  The  waterway  between  them 
lad  also  been  dredged  so  as  to  afford  a  channel  100  feet  wide  and  9 
Bet  deep,  mean  low  water,  from  the  inner  harbor  eastward  to  the  Hud- 
on  Biver.  The  inner  harbor  had,  at  that  time,  for  a  distance  of  2,000 
det^  a  channel  150  feet  wide  and  14^  to  20  feet  deep,  mean  low  water. 

The  width  of  the  waterway  between  the  North  and  South  Dikes  at 
hat  date  was  260  feet;  the  channel  across  the  bar  was  200  feet  wide 
nd  9  feet  deep,  mean  low  water,  and  work  on  the  North  Dike  exten- 
ion  was  in  progress. 

In  past  years  the  channel  at  the  entrance  has  shoaled  up  by  reason 
f  ice  gorges  which  formed  at  the  mouth  before  the  ice  broke  up  in  the 
ludson.  The  sboals  formed  in  this  way  were  partially  removed  by 
ubsequent  spring  freshets. 

The  purpose  of  the  dikes  is  to  contract  the  channel,  to  promote  the 
cour  of  the  freshets,  and  to  maintain  the  improved  navigable  depths 
uring  the  low  stage  of  summeri  which  usuidly  lasts  fi)r  two  months 
pproximately. 
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As  the  direct  result  of  the  improvements  which  have  been  made  bj 
the  Government  vessels  with  drsft  of  12  feet  and  upward  are  now  en- 
abled to  reach  the  fiBbctories  at  high  tide.  The  river  and  harbor  act  of 
September  19, 1890,  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  amoont  required  to  complete  the  improvement  in  acoordanoe 
with  the  approved  project  is  $10,000. 

WORK  DONE  DURING  THE  FISOAL  YEAR  Ein>INa  JUNE  30,  1892. 

The  river  and  harbor  act  September  19, 1890,  appropriated  $10,000 
for  continuing  this  improvement,  and  at  the  beginning  of  the  fiscal 
year  July  1, 1891,  the  work  extending  the  North  D&e  towards  the  light- 
house was  in  progress,  under  contract  with  William  Parrott  dated 
December  17, 1890. 

This  was  continued  until  its  completion,  August  25, 1891,  The  dike 
was  extended  to  the  light-house,  a  length  of  1,249.3  feet,  at  a  cost  per 
running  foot  of  $7.22.  This  dike  is  7  feet  wide  from  out  to  out  of  pfles, 
and  stands  2  feet  above  mean  high  water.  The  following  material  was 
furnished  and  put  in  by  the  contractor  during  the  fiscal  year: 

8, 470  linear  feet  pine  piles. 
S8^  025  feet,  B.  M.,  square  timber. 
10, 188  pounds  tie-rods  and  screw  bolts. 

5, 395  pounds  driftbolts  and  washers. 

ly  547  cubic  yards  stone. 

The  channel  of  the  creek  between  the  light-house  and  steamboat 
wharf  is  crossed  in  two  places  by  rock  formation.  Nearly  opx>osite  the 
upper  end  of  the  crib  dike  built  by  the  United  States  Oovemment  in 
1889  are  a  few  high  points,  on  which  vessels  at  very  low  tide  some- 
times strike.  They  should  be  removed,  but  as  the  cost  will  be  slight^ 
no  special  estimate  therefor  is  submitted.  With  this  exception  the 
channel  is  in  good  condition.  From  the  steamboat  dock  to  deep  water 
in  the  Hudson  there  is  at  present  a  channel  width  of  150  feet  between 
the  9-foot  curves. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892^ 
inclusive  of  outstanding  liabilities,  was  $7,085.30. 

An  appropriation  of  $5,000  is  recommended  to  maintain  the  dikes  in 
proper  repair  and  to  remove  the  rocky  points  near  the  shore  end  of 
Korth  Dike. 

Saugerties  is  in  the  collection  district  of  Albany,  N.  T.,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  the  mouth  of  Esopus  Creek. 

AMOUKT8  APPROPRIATED. 

Julys,  1884 IS^OOOlOO 

Augast  5, 1886 16,O0aO0 

August  U,  1888 12,000.00 

September  19, 1890 IQ^OOaOO 

Total 42,00a00 

Amount  expended  to  June  30, 1892,  indnslTe  of  outstanding  liabilities..    41,407.06 

Money  statement 

Julyl,  1891,  balanoe  unexpended ••.....•.•    $7,678^24 

June  90, 1892,  amount  expended  during  fiscal  year....  ..••..  ....  ....  ....      7,066.30 

July  1,  1892,  balance  unexpended • •..•.••..         592.91 

Amount  appropriated  by  act  approved  July  18, 1^ •••  .•.•••  .•••..      5^  000.00 
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{Amount  festiinated)  required  for  completion  of  exiBtin^  proj  ect $5, 000. 00 
Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  xiver  and 
harbor  aots  of  ljte6  and  1867. 


OOMMERdAL  STATXBTIG8. 

The  Mmmercial  carriers  are  5  steamboats  for  freight  and  passenger  trafflci.  owned 
hj  the  Sangwties  and  New  York  Steamboat  Company,  the  Saugerties  and  Albany 
line,  and  the  Saugerties,  Rondont  and  Hudson  line,  and  405  sailing  and  other  orafb, 
tiie  former  carrying  17,000  passengers  annually,  and  in  all  aggregating  189,000  tons 
of  fMght^  Talued  at  $5,484,000,  the  principal  produota  being  general  merchandise, 
Uneetone,  ooal,  and  lumber. 

Tlie  population  of  SangertieB  is  6,000. 


B3. 
DfPROYEMENT  OF  HABBOB  AT  BONDOXTT,  NEW  TOBK. 

The  harbor  of  Bondout  is  at  the  month  of  Bondout  Greek,  which 
empties  into  the  Hudson  Elver  on  its  west  side,  about  90  miles  above 
the  city  of  Kew  York. 

From  the  entrance  to  the  lock  of  the  Delaware  and  Hudson  Oanal,  a 
distance  of  3  miles,  the  creek  is  a  tidal  stream,  the  range  of  tides  being 
4  feet,  approximately. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  but  no  permanent  benefit  had  been  derived  from  them. 
In  18^  a  survey  of  the  harbor  was  made  by  the  Gk>vemment  with  a 
view  to  its  i)ermanent  improvement,  and  it  was  then  found  that  the 
available  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep 
at  the  month  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward,  toward 
and  into  the  Hudson  Biver,  their  outer  ends  curving  gentiy  down- 
stream, while  a  branch  dike  running  upstream  along  the  Hudson  from 
the  outer  end  of  the  Korth  Dike  was  to  protect  that  dike  from  destruc- 
tion by  running  ice.    The  estimated  cost  of  the  work  was  as  follows : 

Building  the  North  Dike,  748  vards  long $41,000 

Building  the  Branch  Dike,  640  yards  long 84,400 

BnUding  the  Sonth  Dike.  1.277  vardB  long 59,600 

Dredging  a  ohannel  3,000  xeet  long,  100  feet  wide,  and  14  feet  deep  at  low 

watior,  48,000  onbio  yards  at  30  cents 14,400 

Contingenoifia 22,500 

Total 172,500 

The  final  length  of  the  North  and  South  dikes  was,  however,  to  be 
determined  after  observing  the  effects  which  they  might  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extendi  outward.  The 
work  was  begun  in  1872  and  was  completed  in  1880.  It  was  found  by 
experience  that  the  dikes  might  be  made  cdiorter  than  originally  deemed 
necessary  and  the  total  cost  of  the  work  reduced  to  990,000,  less  than 
two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work  in  1880  the  North  Dike  was  2,200  feet^ 
iqppiozimately,  with  a  branch  dike  numing  up  the  Hu<3^aoti\j!^^  1<^\>^ 
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approximately;  and  the  Sonth  Dike  was  2,800  feet  long,  approximatdy, 
with  a  spar  to  the  light-house  330  feet  long.  The  distance  between  tiie 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  rewilt  of 
the  works  of  improvement  there  was  a  channel  over  the  bar,  from  the 
creek  to  the  Hndson.  50  feet  wide,  giving  13}  feet  mean  low  water; 
100  feet  wide,  giving  i2  feet  mean  low  water,  and  200  feet  wide,  giving 
10  feet  mean  low  water.  At  the  enter  end  of  the  dikes  the  aistanoe 
between  the  12-foot  carves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  boilt  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  half-tide.  The  low  part  of  the 
south  dike  was  subsequently  raised  by  crib  work  to  mean  high  water, 
but  even  with  this  increased  height  the  dikes  are  submerg^  daring 
storm  tides  and  freshets,  and  are  required  to  be  marked  by  fender  pilee 
to  enable  vessels  to  ent^  the  harbor  at  such  times  without  danger  d 
being  wrecked  upon  the  concealed  dikes. 

The  appropriations  for  this  harbor,  made  since  the  completion  of  tiie 
works  in  1880,  have  been  applied  exdusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  Imt 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  i>artly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

The  survey  of  the  harbor  made  in  September,  1889,  indicated  a  con- 
tinued improvement  of  the  channel  between  the  dikes — not  in  the  ea- 
largement  of  the  width  of  the  14-foot  channel,  but  in  that  of  the9-ftot 
channel,  which  then  had  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaliiigy 
due  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end  d 
the  south  pier,  tx>  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  with  vessels  on  flood  tide.  The  change  in  length  of 
the  south  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the  shoal- 
ing of  the  bar  on  that  side,  which  is  shown  by  the  survey  of  1889.  makeB 
it  probable  that  the  south  dike  should  be  increased  rather  than  de- 
creased in  length. 

The  act  of  August  U,  1888,  appropriated  $5^000  for  continuing  the 
improvement,  wMch  was  applied  towards  rei>airs  of  botii  dikes. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  |5,000 
for  repairing  existing  works. 

WORK  DONB  DUBINa  THE  FISCiX  TEAB  ENDING  JUNE  30,  1882L 

At  the  opening  of  the  fiscal  year  no  work  of  improvement  was  in 
progress,  as  the  funds  appropriated  by  the  act  of  August  11, 1888,  had 
been  exhausted,  and  the  high  stage  of  water  prevailing  in  the  river 
and  harbor  till  May  had  not  admitted  the  making  of  contracts  for  the 
exx>enditure  of  the  appropriation  made  by  the  act  of  Septembeor  19, 1890. 
Sealed  proposals  for  making  the  necessary  rex>airs  to  the  north  and 
branch  dikes,  which  were  invited  by  public  advertisement  according  to 
law  May  29,  were  opened  July  2,  and  the  contract  was  awarded  to 
William  Parrott,  the  only  bidder,  July  24. 

The  specifications  called  for  repairs  to  the  north  and  branch  dikes 
as  follows:  Where  the  fender  piles  were  gone  and  timber  works  de- 
stroyed at  the  intersection  of  the  north  and  branch  dikes,  new  fender 
piles  were  to  be  dxivew  axv^  o\^  tixsvb^rs  replaced  by  new  ones;  the 
north  dike  fox  &50  fee^  ^^<bT^\\>^9i&\)>iA^^sns^^«^^  over,  was 
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to  be  strengthened  by  driying  a  row  of  piles  on  front  and  rear  2|  feet 
apart  from  center  to  center,  connected  by  a  single  waling  timber, 
screw-bolted  to  each  pile  and  fastened  together  front  and  rear  by  iron 
tie-rods ;  also,  stone  filling  to  be  placed  in  these  dikes  where  necessary. 
The  contractor  started  work  Angnst  15,  and  completed  these  repairs 
in  fall  October  28, 1891.  The  material  fjomished  and  put  in  the  work 
by  the  contractor  is  as  follows: 

12,000  linear  feet  pine  piles. 
S04  linear  feet  wmte-oak  piles. 
18.113  feet  B.  M.  square  timber. 
ifiil  pounds  tie-TOOs  and  sorew-bolti. 
2,119  pounds  driffcbolts  and  washen. 
1,400  cubie  yards  stone. 

The  channel  maintains  itself  in  good  navigable  condition  snfficlent 
for  the  wants  of  commerce.  While  the  dikes  are  in  good  condition  of 
repair  they  are  mnch  exposed  to  damage  by  ice  in  the  river  and  by 
boats  that  frequently  run  into  and  break  down  tJie  timber  work  at  the 
intersection  of  the  north  and  branch  dikes.  Some  additional  stone  fill- 
ing shonld  be  placed  in  the  south  dike,  and  an  appropriation  of  $10,000 
is  recommended  to  complete  the  necessary  repairs  and  make  them  com- 
paratively permanent. 

The  amount  expended  during  the  fiscal  year  ending  June  SO,  1892, 
inclusive  of  outstanding  liabilities,  was  95,000. 

Sondout  is  in  the  collection  dlBtriot  of  New  York.  The  nearest  works  of  defepae 
are  those  in  New  Tork  Harbor. 

AMOUNTS  APPBOPBIATEDw 

By  act  of  Congress  approved — 

June  12, 1872,  difing «10,000.00 

March  3, 1873,  diking 20,000.00 

Amount  allotted  June  8, 1875,  from  repairs  of  harbors  on  Atlantic  coast^ 

repairs 782.18 

From  contingencies  of  riyers  and  harbors,  etc.,  repairs 237. 82 

By  act  of  Congress  approved — 

August  14, 1876,  diking  and  repairs 80,000.00 

June  15, 1878,  diking  and  drednng 80,000.00 

By  act  of  Congress  passed  August  2, 1882,  repairs  and  dredging 2^  000. 00 

By  act  of  Congress  aj^proved — 

July  5, 18&.  repairs  and  dredging 1,000.00 

Augusts,  1886 %e00.00 

August  11, 1888,  repairs 5,000.00 

September  19, 1890,  repairs ^000.00 

Total 106,500.00 

Amttont  expended  to  June  80, 1892 106;500.00 

Mimey  staiemenL 

July  1,  1891,  balance  unexpended ••••••••.•.    16,000.00 

June  90, 18SK2,  amount  expended  during  fiscal  year • ••..  ....      5, 000. 00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

r Amount  (estimated)  required  for  completion  of  existing  project 1&  000. 00 

J  Amount  wat  can  be  profitably  exi>ended  in  fiscal  vear  endmg  June  30, 1^  ICl^  000. 00 
1  Submitted  in  compuanoe  with  requirements  of  sections  2  of  ziysr  and 
t    harbor  aots  of  1866  and  1867. 
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Ah9traet  of  propoMU  for  npaiHmg  dikei  at  Eondoui  Harbor,  iVetp  Twrls,  reeared in  n- 
namBe  to  adoerUtmemt  dmied  Ifay  g9, 1S91,  amd  opened  July  g,  1801,  by  LiemL  CoL  G,JL 
QiOetpio,  Corpo  of  Em^mwro. 


1.  William  Fttxott 


Price  per 
Quit. 


AmonaL 


Wldto^MkpllBi,  iMttEMV  ftet 

Pine  or  mmee  pIlM,  11,800  Uii««r  feet 

8qiuu«t&n]Mr,«»600fiwtB.  M 

Tie-rodB  and  aorair-botti,  7,000  paundB 

Brlftbolta,  ■pIlcM.  mwhen,  oludn  or  cabk^  500  pounds 
BabblMtane;  l^MmAMyiodB 


$a30 

.13 
40.00 

•5** 

.04 
1.20 


US 

1,4« 

389 
US 


s.5a 


OOMMERCZAI*  STATISTICS. 

The  oomiiMrQlal  stetlskoBof  this  harborhave  not  changed  materiallY  since  Report  for 
1890,  at  whioh  time  theie  was  a  total  tonnage  of  2,467,490  tons,  valued  at  $41,268,850. 
General  merohandise,  ooal,  cement.  lime,  blaeetone,  and  ice  are  tlie  principal  prod- 
nets  handled,  and  are  earned  in  aoont  700  vessels,  which  also  carry  75,000  paasen- 
gers  annually. 

Of  the  alxr^e  tonnage  one-half  passes  through  the  Delaware  and  Hudson  Canal, 
which  oonneeti  the  Hudson  River  at  Rondout  with  the  Delaware  River  at  Port  Jfl^ 
vis,  N.  T.,  and  with  Honesdale.  Pa.,  the  heart  of  the  Pennsylvania  coal  region. 

The  popvlafelon  «f  Rondout  is  25,000. 


E4. 
mPBOYEiaENT  OF  WAPFINGER  CREEK,  NEW  TORE. 

Wappinger  Greek  is  a  small  stream  which  rises  in  the  northern  part 
of  Dutchess  Oonnty,  K.  Y.,  near  the  boondary  with  Colombia  ConDty, 
and  after  flowing  for  abont  40  miles  through  a  rich,  fertile  vaUey, 
empties  into  the  Hudson  Eiver,  on  the  east  bank,  one-half  mile  hdow 
the  village  of  New  Hamburg,  In  .  Y. 

The  appropriation  of  $13,000  contained  in  the  river  and  harbor  act 
of  September  19, 1890,  is  the  first  ever  made  by  the  Government  for 
the  improvement  of  the  stream,  and  is  based  upon  the  estimate  con- 
tained in  the  report,  Kovember  11, 1889,  upon  the  survey  of  Wappin- 
ger  Greek  from  Wappinger  Falls  to  its  mouth,  made  to  comply  with  the 
river  and  harbor  act  of  August  11, 1888. 

At  the  time  of  the  survey  the  creek  was  navigable  for  vessels  and 
small  barges  drawing  not  over  6  feet  in  a  channel  varying  in  width 
from  25  feet  to  75  feet  to  Wappinger  Falls,  2  miles  approximately  above 
its  mouth,  where  a  series  of  falls,  with  an  aggregate  height  of  86^  feet 
above  mean  low  water,  furnish  a  valuable  water-power  for  three  indus- 
tries, the  principal  of  which  is  the  print  works  of  the  Dutchess  Gam- 

pany. 

The  project  of  improvement  contemplated  a  channel  80  feet  vide 
and  8  feet  deep  from  the  mouth  to  the  head  of  navigation  at  the  Falls. 
and  the  quantity  of  material  required  to  be  excavated  was  estimated 
at  45,000  cubic  yards. 

WORK  BONB  DURING  THE  FISOAL  TEAR  ENDING  JUNE  30,  1892. 

The  river  and  harbor  act  of  September  19, 1890^  appropriated  for  Uie 
improvement  of  thia  cie^^L  \Ai<b  isoxxi^  of  $13<^()00,  the  fall  amount  of  tiiA 
estimated  cost  of  tiie  pTo^ec\>« 


APPENDIS  B — ^REPORT  OF  LIEUT.  COL.  GILLESPIE.  777 

Sealed  proposals  for  dredging  a  channel  80  feet  wide  and  8  feet  deep 
at  mean  low  water,  from  the  Dutchess  Print  Company's  Goal  Dock  to 
12ie  railroad  drawbridge,  near  the  mouth  of  the  creek,  which  were  in- 
vited by  public  advertisement  according  to  law  June  8,  1891,  were 
opened  July  16, 1891,  and  the  contract  awarded  to  P.  W.  Myers,  the 
lowest  bidder,  August  5, 1891,  at  23  cents  per  cubic  yard. 

According  to  the  proposal  the  conlxactor  agreed  to  build  a  substan- 
tial bulkhetui,  within  the  limits  of  the  creek,  to  hold  and  confine  what 
material  was  dumped  in  the  creek.  Accordingly,  the  contractor  built 
a  bulkhead  running  east  a  distance  of  600  feet  from  the  point  of  rock 
on  the  west  shore,  just  below  MiUards  Goal  Wharf,  and  put  a  dredge 
behind  this  and  made  room  for  the  material  to  be  dumped. 

On  September  12, 1891,  he  started  with  one  dredge,  and  began  dig- 
ging at  the  upper  end  of  creek,  working  downstream* 

Work  was  continued  until  December  26, 1891,  when,  on  account  of 
oold  weather,  it  was  suspended  for  the  season.  Up  to  this  time  he  had 
lemoved  35,257  cubic  yards  of  material,  all  of  which  was  dumped  in  the 
Greek  beMnd  the  bulkhead. 

On  April  2^  1892,  the  contractor  resumed  work,  and  completed  his 
oontraet  Apnl  30,  the  specified  date  of  its  expiration.  During  the 
spring  he  removed  14,743  cubic  yards,  making  a  total  of  50,000  cubic 
yards  for  the  year.  Some  of  this  material  was  hauled  to  FishkiU  and 
dumped  in  the  cove  south  of  the  Kew  York  and  New  England  Ferry 
SUp. 

To  give  additional  commercial  fiBMdlities  at  the  head  of  navigation,  a 
ehannel  M  feet  wide  and  8  feet  deep  was  also  dredged  from  deep  water 
in  the  creek  to  the  Wappinger  Town  Dock.  The  channel  is  now  in  good 
navigable  condition,  SO  feet  wide  and  8  feet  deep,  accordmg  to  the 
8i>ecificationB,  sufQcient  for  all  the  wants  of  commerce. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  f  12,756.82. 

Ab  the  approved  project  has  been  completed,  no  frirther  appropriation 
is  recommended  for  this  improvement. 

Wappinger  Creek  la  in  the  ooUeetion  district  of  New  York.  The  nearest  works  of 
defense  are  situated  npon  Goremors  Island.  New  York  Harbor,  and  the  nearest 
li^t-hoQse  is  the  DaDskammer  Point  Light-BLonse. 

▲MOUirr  APPBOPBIATBD. 

September  19, 1890 $13,000.00 

Amovat  expended  to  June  90, 1892,  inelnsiTe  of  outstanding  liabilities . .    12;  887. 65 

Money  statemeiU. 

July  Vl^^S*  balance  unexpended $12^919.67 

June  30,  ISra,  amount  expended  during  fiscal  year • 12,756.82 

July  1,  1982^  balanee  unexpended 162.85 


CNnomcxAL  sTAnaiiOB. 

TbB  principal  manufiustuies  at  the  Falls  are  cotton  goods,  oreralls,  clothing, 
combe,  and  irao.  They  are  mostly  transported  by  smaU  boats  to  the  month  of  the 
ereek  inside  of  the  nulroad  bridge,  where  they  are  transferred  to  the  New  York 
Central  and  Hudson  Biver  Railroad. 

The  tonnage  of  the  creek  during  the  year  1888  was  70,000  tons.  The  value  of  the 
tonnage  was  then  estimated  at  $6,500,000.  The  Dutchess  Company  shipped  15,500 
tons  at  an  estimated  valuatiou  of  $5,600,000.  The  traffic  is  pxinci^aU.^  <^vcn»^  Vj 
■loopi^  sehooners,  soows^  eanal  boats,  and  barges. 
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IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

The  project  for  making  a  navigable  water  connection  between  the 
East  Biver  and  tiiie  Hudson  Biver  by  the  way  of  the  Harlem  Biverand 
Spuyten  DuyvH  Greek  was  formulated  upon  the  facts  determined  by 
the  survey  made  along  this  route  iii  1874,  in  compliance  witJi  the  river 
and  harbor  act  of  June  23, 1874,  the  report  ui>on  which  may  be  found 
on  page  224,  Annual  Bex)ort  of  the  Chief  of  Engineers  for  1875,  Part  H. 

This  report  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  Biver  from  the  revolution  to  the  present  time. 

A  full  history  of  this  improvement  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it  and  copies 
of  the  laws  passed  by  the  legislature  of  the  State  of  New  York  relative 
thereto,  is  given  in  the  annual  rex)ort  of  the  local  engineer  in  charge 
to  the  Chief  of  Engineers  for  1887.  (See  Annual  Beport  of  the  Chief 
of  Engineers  for  1887,  Part  I,  pages  665  to  689.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  Biver  and 
the  Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  Biver 
near  Hdl  Gate,  and  the  latter  into  the  Hudson  Biver  about  13  miles 
north  of  the  Battery,  and  the  two  together  separating  Manhattan  Island 
from  the  mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Eingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  an  extremely  narrow  channel  at  that  point  have  heiieto- 
fore  prevented  the  exchange  being  a  free  one. 

High  Bridge  is  practically  at  the  head  of  navigation  in  the  Harlem 
Biver,  but  there  is  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  Dock,  6  miles  from  the  mouth  of  the  river,  and 
a  crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther;  bat 
there  is  no  navigation  of  this  latter  section,  except  by  rowboats  or  by 
small  boats  used  for  transx)orting  building  material  to  the  ^^  annexed  dis- 
trict." Eangsbridge,  If  miles  firom  the  Hudson  Biver,  is  the  head  of 
navigatiou  in  the  Spuyten  Duyvil  Creek,  but  only  at  high  water  for 
vessels  drawing  8  feet. 

The  range  of  the  tides  in  Harlem  Biver  varies  from  5.6  feet  at  Third 
Avenue  Bridge  to  6  feet  at  the  mouth  of  Dyckman  Creek,  and  in  tbe 
Spuyten  Du^ll  Creek  is  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  connection  has  been  made  between  the  Har- 
lem and  the  Hudson  rivers,  will  produce  the  currents  uxK>n  which  re- 
liance is  placed  to  keep  the  channel  open,  it  is  desirable  that  the  cross- 
section  of  the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid 
the  unnecessary  resistances  to  the  flow  of  the  water  which  would  be 
caused  by  any  conlxaction  of  the  waterway. 

With  this  view  the  contraction  of  the  proposed  cut  through  Dyck- 
man Meadow  will  be  more  than  counterbalanced  by  the  natoml  chan- 
nel through  Spuyten  Duyvil  by  the  way  of  Kingsbridge,  which  is  left 
open,  and  the  contraction  caused  by  the  piers  and  embankments  of 
the  High  Bridge,  which  carries  the  Croton  Aqueduct  across  the  Har- 
lem Biver,  should  be  compensated  for  by  deepening  the  channeU  be- 
tween the  piers  and  abutments  of  that  bridge. 

Observations  of  the  tides  affecting  these  waters  show  that  there  is 
not  a  free  exchange  of  tides  between  Harlem  Biver  and  Spuyten  Duy- 
vil Greek,  but  that  tiiei^  \&  \^t9y(:^^<(!»^^  ^  ^^d^  aomewhere  near  Foid- 
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bam  Bridge  between  the  tides  flowing  from  the  East  Eiver  into  the 
Harlem  Eiver  and  from  the  Hudson  Biver  into  Spayten  Dnjrvil  Greek. 
Comparing  the  tides  of  the  Harlem  Eiver  at  Fordham  Bridge  with 
those  of  the  Hndson  Eiver  at  the  month  of  the  Spnyten  Dnyvil  Creek  it 
is  found — 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(.961  foot)  lower  than  it  is  iu  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

(3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is 
thirty-six  minutes  shorter,  and  the  mean  duration  of  the  faU  twenty- 
six  minutes  longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  the  Spuyteu  Duy- 
vil  Creek  is  .265  of  a  foot  lower  than  at  Fordham  Bridge. 

(5)  High  water  occurs  one  hour  and  thirty-four  minutes  earlier  in  the 
Hudson  tiian  in  the  Harlem. 

From  these  facts  it  follows  that  while  on  the  opening  of  the  new 
channel  through  Dyckman  Meadow  there  will  be  a  free  flow  east  or 
west,  dependent  upon  the  stage  of  the  tides,  the  preponderance  will  be 
westward,  and  that  the  mouth  of  the  improved  channel  will  then  be  at 
the  junction  with  the  Hudson  Eiver. 

l^e  project  for  the  improvement  was  adopted  in  1879.  The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his 
Annual  Eex>ort  for  1882,  are  as  follows: 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckman 
Creek  into  the  Harlem  Eiver,  the  ext^or  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

J 3)  The  line  following  Dyckman  Creek  through  Dyckman  Meadow 
1  pass  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  have 
established  it  at  400  feet,  but  the  additional  amount  of  rock  excava- 
tion was  the  obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  Biver  will  follow  as 
nearly  as  possible  the  course  of  the  Spuyten  Dnyvil,  and  the  width 
will  be  400  feet 

(5)  The  channel  depth  in  the  Harlem  Biver  and  Spuyten  Dujrdl 
Creek  will  be  16  feet  at  mean  low  water,  and  in  the  channel  along 
Dyckman  Creek  18  feet,  mean  low  water. 

The  cost  of  opening  a  navigable  waterway  from  the  Hudson  Biver, 
through  Dyckman  Creek,  to  the  Harlem  Eiver  at  East  Two  hundred 
and  eighteenth  street,  i^ew  York  City,  was  estimated  in  1875  at 
$2,100,000.  and  for  dredging  the  Harlem  Eiver  thence  to  Third  avenue 
at  f  600,000  additional,  making  the  estimated  aggregate  cost  of  the 
improvement  $2,700,000. 

The  project  was  revised  in  1886,  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  375  feet  where  it  skirts  the  Ogden  estate 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secre- 
tary of  War  October  7,  1886.  (See  Annual  Eeport  of  the  Chief  of 
Engineers  for  1887,  Part  1,  page  671.) 

The  legal  difQcuIties  for  acquiring  the  right  of  way  along  the  line  of 
the  proposed  improvement,  from  the  Harlem  Eiver  to  the  Hudson 
Biver,  through  Dyckman  Meadow,  were  removed  in  May.  1887^  «»wd\scL- 
mediately  thereupon  the  appropriations  of  1&1%  ttDLd.l&'l^^^^gSc^^ft^^^ 
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$400,000,  became  ayailable,  and  i^e  project  for  their  expenditnre  was 
began  and  continned  nnder  appropriationB  of  1888  and  1890. 

The  contracts  in  force  provide  for  the  excavation  of  all  the  material 
contained  between  the  dams;  the  removal  of  the  dams;  the  revetment 
of  both  banks  for  short  distances  east  and  west  of  both  dams;  and  for 
dredging  a  channel  firom  the  east  dam  throngh  the  Harlem  Biver  to 
Fordham  Dock,  and  from  the  west  dam  to  Spnyten  Dayvil  Greek.  It  is 
expected  that  when  these  contracts  are  completed  there  will  be  a  nar- 
row channel  between  tiie  Hudson  and  the  East  rivers,  navigable  at 
mean  low  water  by  vessels  drawing  8  feet. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  was  made  of 
the  Harlem  or  Bronx  Kills,  north  of  Bandall  Island,  and  a  report  was 
submitted  upon  the  practicability  of  opening  a  channel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  between  the  East  Biver  and  the 
Harlem  Biver,  by  this  route,  at  an  estimated  cost  of  $2,000,000.  Tbe 
report  will  be  found  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1882,  Part  1,  page  656.  The  project  was  never  approved  by  Con- 
gress and  no  appropriation  has  ever  been  made  for  its  execution^ 

Harbor  lines  for  the  preservation  and  protection  of  tbe  navigable 
waters  of  the  Harlem  Biver  and  Spuyten  Duyvil  Creek  were  estab- 
lished by  the  Secretary  of  War  October  18, 1890,  under  authority  of 
the  river  and  harbor  2^  of  August  11, 1888. 

BBIDOBS  AOBOSS  THB  HABT.KM  BIVEB. 

The  following  table  shows  the  location  and  characteristics  of  tbe 
several  existing  bridges  across  the  Harlem  Biver: 
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Double  draw,  railroad  bridge.  Iron. 
Doable  draw,  road  bridge,  Iran. 

DonUe  draw,  railroad  bridge,  iron. 

Doable  draw,  road  bridge,  iron. 

Doable  draw,  road  bridge,  wood  and  troni  aoon  t^baf** 

oonatracted. 
Doable  draw,  railroad  bridge,  iron. 

Kodraw;  width  in  elear  between  pien,  77.7  Ibel;  Intra' 
doe  of  aroh,  100  fset  above  mean  high  water. 

No  draw;  ironaroh;  dear  span,  600noi}  erownofsa^ 
186.7  feet  above  mean  high  water. 

Single  draw;  wooden  treetlej  nnnn  tn  bnmnenid 

No  draw;  2  spans,  22  and 23  net  wida 

No dnw;  2  spans,  18  and  25  feet wida 

Single  draw;  wooden  trestle;  soon  to  be  provided  wVk 

a  dnw  opening  50  feet  wide  and  n  steam  motarftr 

operating  diawDxldga. 

Vonrth  AyvBOB 

IfAdiflon  ATBnne 

JCoComlM  Dam 

Vev  York  and  Horih' 
flfn  Bailway  Bridge. 
msfaBridge^OldAqne- 

Waahington  Bridga  at 
One      hundred    and 
^Aghtr-trvt  street. 

Vootondee,  Foidham. . . 

]P^nraMn  Bridire  ....«••  1- 

Single 
■pan. 

8.8 
8.1 
4.8 
L4 

88 

irinm  1)rldge  »--Tr.TTrT 

Hn&on  Biver  Bailioad 
Bridge,    month    of 
Spn/ien  Dnyrll 

98.8 

BBIDOB8    AT    OTHEB    POINTS    APFEOTBB    BY    STATS    AOTS 

DXJSIKa  THB  YEABy  OB  BY  NOTIOBS  SBBVBD  BY  THB  SBCBBTIBT 
OF  WAB. 

(1)  Bridge$  at  Third  and  Fourth  woenueSj  New  Tark  0%.— The  city 
of  New  York,  ownkig  ot  eo\i\xo\\iTk^  \^<^  Xstvi^^^  at  Third  avenue,  and 
the  New  York  Oeatrs^  «nA  ^xA^ttTi'Kvi^  '^Af^o^^-^^^jKsas^^ia^^^^r^^ 
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w  oontrolling  the  bridge  at  Fourth  avenue,  were  notified  by  the  Secre- 
tary of  War,  July  2, 1890,  to  modify  these  bridges  in  accordance  with 
the  recommendations  of  the  Board  of  Engineers  convened  May  7, 1890, 
to  consider,  as  statedinthe  Annual  Beportfor  1890,  the  matter  of  bridges 
across  the  Harlem  Biver  at  Third  and  Fourth  avenues.  New  York  City. 
Tliese  notices  required  that  the  modifications  called  for  should  be  com- 
pleted by  January  1, 1892. 

IJp  to  the  present  time  no  changes  have  been  made  in  either  of  these 
bridges.  At  the  last  session  of  the  legislature  of  the  State  of  New 
York,  however,  an  act  to  authorize  and  require  an  increased  elevation 
of  the  Fourth  Avenue  Bridge,  and  to  provide  for  all  changes  in  any 
avenues,  streets,  and  railroads  that  may  be  necessary  by  reason  of  such 
increased  elevation  was  passed^  and  received  the  approval  of  the  gover- 
nor April  5, 1892.  A  commission  to  carry  out  the  provisions  of  this  act 
was  appointed  by  the  mayor  of  New  York  Oity  April  25, 1892.  This 
act  wiU  enable  the  railroad  company  to  reconstruct  this  bridge  in  con- 
formity with  the  requirements  of  the  notice  of  the  Secretary  of  War, 
which,  in  tiie  absence  of  the  necessary  legislative  action,  the  company 
has  not  heretofore  been  able  to  carry  out.  Plans  for  the  new  bridge 
have  been  submitted  for  the  approval  of  the  Secretary  of  War. 

In  order  that  tn^c  across  the  river  may  not  be  suspended  while  the 
I>ermanent  bridge  is  in  process  of  construction,  the  railroad  company 
applied  to  the  Secretary  of  War  for  authority  to  build  a  temporary 
bridge,  provided  with  a  60-foot  draw  and  situated  160  feet  to  the  north- 
ward of  the  old  bridge.    This  application  was  granted  May  27, 1892. 

An  act  to  provide  for  the  reconstruction  of  the  Third  Avenue  Bridge 
was  approved  by  the  governor  of  the  State  of  New  York  May  2, 1892, 
and  plans  for  the  con^ruction  of  the  new  bridge  are  now  being  pre- 
pared by  the  department  of  public  works  of  New  York  City. 

2.  Bridge  at  Broadway  Grossing. — ^An  act  of  the  legislature  of  the 
State  of  New  York,  to  provide  for  the  construction  of  a  bridge  across 
the  Harlem  Ship  OanaJ,  locally  so  called,  on  the  line  of  Kingsbridge 
road,  or  Broadway  extended,  was  approved  by  the  governor  April  5, 
1892.  Plans  for  tiie  construction  of  this  bridge,  conforming  to  the  gen- 
eral provisions  of  the  State  act  of  1879  as  to  height  of  lower  chord  and 
length  of  spans,  prepared  by  the  department  of  ppblic  works  of  New 
York  City,  have  been  submitted  to  the  Secretary  of  War  for  approval. 

3.  Macomb  Dam  Bridge. — ^The  State  act  of  April  29, 1890,  authorizing 
the  department  of  public  parks  of  New  York  City  to  reconstruct  the 
Macomb  Dam  Bridge  at  Seventh  avenue  was  amended  by  a  bill  which 
became  a  law  without  the  signature  of  the  governor  January  31, 1892. 
The  amendment  provides  that  the  awards  for  property  taken  shall  not 
be  paid  out  of  the  f  1,250,000  appropriated  for  the  bridge.  This  bridge 
is  now  in  process  of  construction  under  plans  approved  by  the  Secretary 
of  War  September  7, 1891.  The  shore  span  of  the  old  bridge,  on  the 
south  side  of  the  river,  and  also  the  south  rest  pier  of  the  old  draw, 
have  been  removed,  and  the  site  of  the  center  pier,  as  well  as  that  of 
the  south  rest  pier  of  the  new  drawspan,  prepared  for  the  caissons  by 
dredgingdown  to  bed  rock,  and  the  caissons  for  these  piers  wUl  shortly 
be  sunk.    The  masonry  of  the  south  abutment  is  also  nearly  completed. 

Application  was  made  by  the  city  of  New  York,  June  14, 1892,  for 
authority  to  buQd  a  temi>orary  bridge  220  feet  to  the  northward  oi  the 
old  bridge^to  be  used  by  the  public  during  the  construction  of  the  new 
bridge.  This  application  has  not  yet  received  the  approval  of  the 
Secrotaiy  of  War.    . 
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4.  Bridge  at  MauU^  of  Spuyten  DuyvU  Oreek. — ^As  stated  in  tbe  last 
annual  report.  Mr.  Alexander  J.  Howell,  on  March  4, 1891,  made  com- 
plaint to  the  Secretary  of  War  that  the  railroad  bridge  across  the  Spny- 
ten  Duyvil  Oreek  at  its  month  was  an  obstmction  to  navigation  bj 
reason  of  ^<  insufficient  width  of  draw,"  onder  the  river  and  harbor  act 
of  September  19, 1890. 

The  matter  was  referred  to  the  local  officer,  and  two  public  hearings 
were  given  to  the  parties  in  interest. 

The  complaint  was  satisfied  by  the  New  York  Central  and  Hudson 
Biver  Railroad  Company  agreeing,  as  a  temporary  measure  only,  to 
widen  the  draw  opening  to  50  feet  and  to  erect  a  steam  notor  with 
which  to  maneuver  the  drawbridge.  Tliis  agreement  was  approved  by 
the  Secretary  of  War  June  9, 1891,  with  the  proviso  that  the  modifica- 
tions agreed  upon  should  be  regarded  as  a  temxK>rary  measure  to  meet 
the  necessities  of  the  navigation  of  the  stream  as  they  now  exist  and 
the  date  fixed  for  completion  of  the  alterations  was  December  1, 1891. 

Owing  to  various  delays  in  the  preparation  of  the  plans  and  in  letting 
the  work,  and  further  delays  on  the  part  of  the  contractor,  the  work  of 
erecting  the  new  draw  was  not  begun  until  April,  1892.  The  work  is 
now  well  advanced,  and  the  new  draw  will  be  in  operation  about 
August  1, 1892. 

WOBK  DONB  DUBINO  THE  FISCAIi  TBAB  ENDINO  JUNE  30,  1892. 

At  the  beginning  of  the  year  three  contracts  were  in  force  with  John 
Satterlee,  one  with  Lee  McCallum,  and  one  with  P.  Sanford  Boss. 

The  first  of  Mr.  Satterlee's  contracts,  dated  December  15, 1887,  calls 
for  the  removal  of  300,000  cubic  yards  of  material  from  the  cut  throagb 
Dyckman  Meadow;  the  second,  dated  August  12, 1889,  for  the  remoyal 
of  71,000  cubic  yards  of  earth  and  19,000  cubic  yards  of  rock,  for  build- 
ing an  earthen  and  timber  dam  to  shut  out  the  water  of  Uie  Harlem 
Biver  from  the  site  of  the  work  to  be  done  under  this  contract,  and  for 
the  construction  of  timber  revetments  to  protect  the  sides  of  the  8ecti<a 
of  canal  prism  to  be  excavated ;  and  the  third,  dated  March  9, 1891,  for 
excavating  and  removing  about  37,000  cubic  yards  of  rock  and  7,000 
cubic  yards  of  earth  from  the  section  of  canal  prism  lying  between  the 
two  former  contracts. 

The  contract  with  Lee  McCallum,  dated  December  29, 1890,  calls  for 
removing  the  eastern  cofiferdam,  containing  about  30,000  cubic  yards  of 
earth,  stone,  and  timber  work;  for  dredging  180,000  cubic  yards,  more 
or  less,  of  earth  and  mud  firom  the  shoal  reach  in  the  Harlem  River 
between  the  easterly  limit  of  the  cut  through  Dyckman  Meadow  and 
Fordham  footbridge :  and  for  constructing  about  350  linear  feet  of  crib 
work  and  about  200  linear  feet  of  pile- work  revetment  for  the  protedioii 
of  the  sides  of  the  section  of  cut  to  be  excavated. 

The  contract  with  P.  Sanford  Boss,  dated  January  19, 1891,  calls  for 
removing  the  western  cofferdam,  containing  about  40,000  cubic  yards 
of  earth,  stone,  and  timber  work;  for  dr^ging  about  160,000  cubic 
yards  of  mud  and  earth  firom  the  meadow  and  creek  bed  west  of  tlie 
dam,  and  for  constructing  about  300  linear  feet  of  crib  work  and  250 
linear  feet  of  pile- work  revetment  for  the  protection  of  the  sides  of  the 
section  of  cut  to  be  excavated. 

TTiider  authority  granted  by  the  Chief  of  Engineers,  June  18, 1890, 
an  open-market  agreement  was  also  in  force  with  John  Satterlee  fot 
the  construction  of  about  2^870  cubic  yards  of  stone-revetment  wall  for 
the  protectioa  of  side  dLo^^  m  ^^  ^^\»d^  «ud  of  the  eat  throagb 
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Dyokman  Meadow,  the  wall  to  be  bnilt  of  stone  taken  from  the  exca- 
vation,  and  to  be  laid  partly  dry  and  partly  in  cement  mortar,  as  cir- 
cnmstances  might  require. 

Another  agreement,  supplementary  to  the  contract  of  December  15^ 
1887,  and  dated  March  12, 1891,  for  the  removal  of  mud  and  meadow 
sod  which  had  been  washed  into  the  west  end  of  the  Dyckman  Gut 
through  a  breach  in  the  west  dam,  was  also  in  force. 

The  first  contract  with  Mr.  Satterlee,  dated  December  15, 1887,  ex- 
pired by  limitation  on  September  30,  1891.  and  was  closed  on  that 
date.  The  second  contract,  dated  August  12, 1889,  expired  on  Decem- 
ber 1, 1891,  and  the  third,  dated  March  9, 1891,  expired  on  January 
31, 1892.  On  the  application  of  the  contractor  both  of  the  latter  con- 
tracts were  extended  by  direction  of  the  Chief  of  Engineers  to  July 
30^892. 

The  open-market  agreement  for  i^e  construction  of  stone  revetment 
wall,  approved  June  18, 1890.  was  closed  on  April  1, 1892,  the  amount 
of  wall  called  for  being  completed;  and  another  agreement  for  the  con- 
struction of  about  800  additional  cubic  yards  of  wall,  mostly  in  the 
easterly  end  of  the  cut,  was  entered  into  on  April  19, 1892,  with  B^  F. 
Deniston,  attorney  for  the  administrators  of  John  Satterlee,  deceased, 
at  the  same  prices  paid  under  the  first  agreement,  viz,  $2.50  per  cubic 
yard  for  dry  stone  wall  and  $6  i)er  cubic  yard  for  wall  laid  in  mortar. 

The  contract  with  P.  Sanford  Boss,  dated  January  19, 1891,  expired 
on  January  31, 1892,  and,  on  application  of  the  contractor,  was  ex- 
tended by  direction  of  the  Ghief  of  Engineers  to  December  30.  1892. 

It  was  expected  that  all  the  work  between  the  dams  woula  be  com- 
pleted during  the  summer  or  autumn  of  1892.  and  that  the  removal  of 
the  dams  inclosing  the  excavation  could  then  oe  undertaken.  On  April 
25, 1892,  however,  a  communication  was  received  firom  the  coiiimissioner 
of  public  works,  Kew  York  City,  informing  this  office  that  the  con- 
struction and  completion  of  the  bridge  which  the  city  was  about  to 
build  over  the  cut  on  the  line  of  New  Broadway  could  not  be  assured 
earlier  than  November,  1893,  and  that  consequently  the  removal  of  the 
dams,  as  above  indicated,  would  break  all  connection  between  the  sec- 
tions of  the  city  north  and  south  of  the  canal  for  at  least  one  year,  and  as 
the  breaking  of  this  connection  on  the  only  thoroughfare  in  that  section 
of  the  city  would  work  great  injury  to  public  interests  and  con  venieuce, 
the  commissioner  expressed  the  hope  that,  as  a  concession  to  the  pub- 
lic and  private  interests  involved,  and  as  a  courtesy  to  the  city  of  New 
York,  the  United  States  authorities  would  consent  to  the  continuance 
of  the  present  temporary  roadway  across  the  canal  which  passes  over 
the  east  dam  until  the  city  could  finish  the  bridge. 

As  the  benefits  to  commerce  to  be  derived  by  a  removal  of  the  dams 
and  the  establishment  of  water  communication  between  the  Harlem 
Biver  and  Spuyten  Duyvil  Greek  wUl  be  deferred  only  for  a  compara- 
tively short  period,  while  a  saving  to  the  city  of  about  f  100,000  will  be 
effected  by  building  the  bridge  piers  under  the  protection  of  the  dams, 
it  was  decided  for  these,  or  for  the  other  above  stated  reasons,  to  rec- 
ommend that  the  request  of  the  city  of  New  York,  expressed  through 
the  commissioner  of  public  works,  be  granted,  and  that  the  removal  of 
the  dams  be  deferred  until  the  bridge  is  finished.  But  as  the  contracts 
in  force  with  Lee  McOallum  and  P.  Sanford  Boss  included  the  removal 
of  the  dams,  and  the  construction  of  shore  revetments  on  both  sides  of 
tbe  cut  after  the  dams  are  removed,  it  became  necessary  either  to  ex- 
tend the  time  for  the  completion  of  these  contracts  at  least  one  yeo^^ 
b^ond  the  date  fixed  for  their  completion  or  to  ao  modiS:^  \2l[iiess^^'HSd^ 
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the  conflent  of  the  contractors,  that  the  fondsyetto  be  expended  onder 
the  contracts  conld  be  applied  to  extend  the  (Lredging  in  Harlem  Kiver 
and  Spnyten  Dayril  Greek,  east  and  west  of  the  dams,  in  aeeoidanoe 
with  tiie  approved  project.  The  latter  measure  was  &vored,  as  a  chan- 
nel 9  feet  deep  at  mean  low  water  and  about  150  feet  wide  could  thus 
be  provided  from  the  Hudson  to  the  Harlem  Biver,  which  would  be- 
come available  on  the  removal  of  the  dams,  while,  without  the  addi- 
tional dredging,  only  about  8  feet  depth  in  a  narrow  channel  could  be 
provided. 

The  request  of  the  city  was  granted  by  the  Secretary  of  War  June 
13, 1892,  and,  with  the  approvtSi  of  t)je  Ghief  of  Engineers,  supplement- 
ary articles  of  agreement  were  accordingly  made  to  the  contracts,  dated 
December  29, 1890,  and  January  29, 1891,  respectively,  providing  for 
135,000  cubic  yards  of  additional  dredging  under  Mr.  McCaUum's  con- 
tract, and  for  120,000  eubic  yards  of  additional  dredging  under  Mr. 
Boss's  contract,  at  the  same  prices  paid  for  dredging  under  the  original 
contracts. 

Under  the  foregoing  contracts  and  agreements  the  following  work 
was  done  during  the  fiscal  year: 


Motm  €Md  tOtrih  €X0OWti€d  (0IIMMI 


CUndflr  oonteMt  dated  Deoflmber  U,  1887.] 

Oontcael 
quantity. 

BenoTod 
fia!oSt 

Bflmored 

nrkir  to 

June  801, 

laOL 

Total 

TCBMTFVd 

uadar 
eontEML 

AboTB  mMn  low  w>tBr  ••••••.••■■•.•••••■•••••>••••* 

Oubicyeurdi. 
I    800,000 

OubUyardM, 
\      10,086 

128,400 
168, 491 

U7,Z7I 

Bdmr  miMn  loir  irateir.  ..• 

173.0 

TOM 

800.000 

10,848 

28»,900 

808,80 

Of  the  above  total  201,294  cubic  yards  are  rock  and  99,509  cubie 
yards  esuHi. 

Under  the  supplementary  agreement  to  this  contract,  dated  Mareh 
12, 1891, 703  cubic  yards  of  mud  and  meadow  sod  were  removed,  making 
a  total  of  10,209  cubic  yards  removed  under  this  agreement. 


[Under  eontraot  dated  Angosl  IS,  1888.] 


Oootmot 
quantity. 


Bemoived 

during 

flacal  jear. 


prior  to 
June  801, 


TiBiri 


Boek< 

Earth  ezoavaidon , 
Xarth  dredging.. 


OiiM0yard9, 
U.000 
89,000 
82,000 


(hAUvmrdt. 
7,875 
8»tf0 


4a,S7» 
11,000 


7,m 


Total, 


00,000 


14,086 


tfltTH 


urn 


[Under  oontnot  dated  Maroh  0, 180L] 

JSOek  ffiEWTaittOn.»a««a«««aa*«*asaa*a»* ■••••■•■  ■■■■■■. 

87,000 
7,000 

11,816 
S»M6 

S»08i 

6k  nt 

AM 

Ttaitih  fiTnaTaHnw        i  ■■■                                -      - 

T.ta 

Total  .....••••.••.^ 

44,000 

KIM 

7,«B 

8LC1 
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DSEDOINa. 

Under  the  contract  of  December  29, 1890,  with  Lee  McGallam,  dredg- 
ing operations  in  the  Harlem  Kiver  were  continued  from  June  30  to 
August  25, 1891,  when  the  dredging  plant  was  temporarily  withdrawn, 
permission  having  been  granted  the  contractor  to  suspend  operations 
X>ending  the  construction  of  a  bulkhead  behind  which  to  deposit  the 
balance  of  the  material  to  be  removed  under  the  contract. 

Dredging;  was  resumed  on  May  12, 1892,  and  is  still  in  progress. 

Under  the  contract  with  P.  Sanford  Eoss,  dated  January  19, 1891, 
operations  were  begun  on  July  20  and  continued  to  December  22, 1891, 
when  the  dredging  plant  was  temporarily  withdrawn  until  the  removal 
of  the  west  dam  could  be  undertaken,  the  dredging  having  approached 
the  dam  as  close  .as  it  was  deemed  advisable  to  dredge  with  safety  to 
the  dam« 

The  following  table  shows  the  work  done  under  the  above  contracts 
during  the  year: 


dmUraet  with  Lf  McOaXbumt 

HjvtomBiTer 

XMi  CofferdMii 

OonirtM  wUk  P.  Sanford  Sots. 

SvayteB  Dayril  Creek 

west  Cofferdam 


ContTsot 
quantity. 


OuMeyardf. 

245.000 
80,000 


160,000 
40,000 


Removed 

dnring 
ilacalyear. 


Oubicyardt. 
Ifi0^815 


83,420 


Bemoved 

prior  to 

Jane  30, 

1801. 


Oubieya/rdt. 
40,204 


Total 

removed 

under  con* 

tract. 


Oubieyards, 
190,519 


82,420 


STONE  AND  TIKBEB  REVETMENTS. 

Under  the  open  market  agreements  approved  June  18,  1890,  and 
April  19,  1892,  1,162  cubic  yards  of  dry  stone  wall,  and  2,096  cubic 
yards  of  wall  laid  in  mortar,  were  built  during  the  year,  making  a  to- 
tal of  1,716  cubic  yards  of  dry  stone  wall,  and  2,224  cubic  yards  of  wall 
laid  in  mortar,  built  to  date. 

The  wall  built  is  in  five  detached  sections,  two  of  which  are  located 
in  the  west  end  of  the  cut.  two  in  the  east  end,  and  one  near  the  mid- 
dle, on  the  north  side.  Tney  have  a  combined  length  of  626  feet,  and 
vaiy  from  27  to  30  feet  in  height. 

Under  the  contract,  dated  August  12^  1889,  about  100  linear  feet  of 
crib-work  revetment,  and  90  feet  of  pile- work  revetment  were  built. 
These  revetments  adjoin  the  east  dam,  on  the  north  and  south  sides  of 
the  cut,  and  connect  with  the  easterly  ends  of  the  stone  retaining  walls 
located  there. 

The  work  in  the  rock  cut  was  continued  during  the  year  without  in- 
terruptions, excepting  such  as  were  occasioned  by  stormy  weather,  or 
accidents  to  the  working  plant,  etc.  The  cofferdams  have  been  mate- 
rially strengthened,  and  the  leakage  through  them  is  now  compara- 
tively slight,  and  although  the  area  of  the  excavation  has  been  greatly 
increased,  and  many  new  springs  have  developed,  both  the  surface 
drainage  and  the  leakage  coming  into  the  work  can  be  easily  controlled 
by  the  two  pumps  available  for  tiiis  purpose. 

As  the  result  of  the  year's  work  the  excavation  of  the  section  of  canal 
prism  lying  between  the  two  dams  was  carried  down  to  grad^  on^y  ^:ql 
area  of  79,426  square  feet,  giving  a  total  area  oi  2&&,QQft  ^k^qasl^  iv^X> 

3Na  92^ SO 
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where  the  excavation  has  reached  grade,  leaving  an  area  of  only 
65,000  sqnare  feet  over  which  the  rock  reniaius  to  be  excavated  in  order 
to  complete  the  cnt  between  the  dams,  and  much  of  this  rock  has  ahready 
been  reduced  to  within  a  few  feet  of  grade.  All  of  the  revetment  wail 
necessary  to  protect  the  side  slopes  of  the  canal  chamber  and  prevent 
the  loose  rock  and  earth  arising  from  degradation  of  the  banks  from 
falling  into  the  cat  after  the  canal  has  been  oi>ened  to  navigation  bas 
been  bnilt,  with  the  exception  of  a  section  about  100  feet  in  length  on 
the  north  side  near  the  eastern  end,  which  is  now  in  process  of  con- 
stmction. 

In  the  Harlem  Eiver  a  channel  9  feet  deep,  mean  low  water,  and  about 
150  feet  wide,  has  been  dredged  from  a  XK>int  900  feet  north  of  Fordham 
Foot  Bridge,  where  it  connects  with  the  natural  channel,  to  within  200 
feet  of  the  East  Dam. 

In  Spuyten  Duyvil  Greek  the  channel  near  the  Hudson  River  Bafl- 
road  Drawbridge  has  been  widened  to  about  65  feet,  with  a  depth  of  8 
feet,  mean  low  water;  the  channel  over  the  bar  at  the  Boiling  Mill  deep- 
ened to  8  feet,  mean  low  water;  the  point  of  meadow  opposite  the 
Government  Dock  cut  off  so  as  to  widen  the  channel  at  this  -point  to 
240  feet;  and  Dyckman  Greek  and  the  meadow  in  front  of  the  West 
Dam  has  been  excavated  to  nearly  the  frill  projected  width  and  depA 
to  within  100  feet  of  the  West  Dam. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1S92, 
inclusive  of  outstanding  liabilities,  was  $190,421.14. 

This  improvement*  can  not  be  well  or  economically  conducted  except 
under  large  appropriations.  The  amount  that  can  be  profitably  ei 
pended  during  the  fiscal  year  ending  June  30, 1894,  is  $500,000. 

A  friU  statement  of  the  commerce  likely  to  be  benefited  by  the  im- 
provement is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  upon 
the  work,  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efBiciency. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest  light-houae 
is  on  Blackwells  Island. 

AMOUNTS  APPROPRIATED. 

Jane  23, 1874,  allotment  from  appropriations  for  East  and  Harlem  Riyers.  $11, 000.00 

By  act  of  Congress  approved : 

March  3, 1875 10,000.00 

Jnnel8,1878 300,000.00 

March  3, 1879 10aOOO.OD 

Angust  11, 1888 70,OOil.OO 

September  19, 1880 25O,000.0D 

741,000.00 
Amount  expended  to  Jnne  80,  1892,  inclasive  of  outstanding  liabilities..  589, 122,  IS 

Money  statement 

Jnly  1,1891,  balance  unexpended $342,298.9 

Jane  30, 1892,  amount  expended  during  fiscal  year 152, 16L0S 

July  1,1892,  balance  unexpended 190^137.39 

July  1, 1892,  outstanding  fiabilities $38,259.48 

July  ly  1892,  amount  covered  by  uncompleted  contracts 142, 204. 41 

180,463.» 

July  1, 1892,  balance  available 9,eiS.40 

Amonnt  appropriated  by  act  approved  Jnly  13, 1892 175,000.00 

Amoimt  aTsilablefor  ^Ma\'y«as«n!^]i^3\vnft^>\S^ 184,613.40 
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Amoiint  (estimated)  required  for  completion  of  existing  project $1, 806, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

90,1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Aa  there  is  no  nayigable  communication  between  the  Harlem  River  and  Spuyten 
Day  vil  Creek,  the  present  navigation  of  the  Harlem  River  is  practically  connned  to 
that  part  of  the  s&eam  between  its  junction  with  the  East  River  and  Satterlee's 
Dock  at  foot  of  Two  hundred  and  twentieth  street,  a  distance  of  about  8  miles. 

Spnyten  Dnyvil  Creek  is  navigable  from  its  junction  with  the  Hudson  River  to 
Kingsbridge.  a  distance  of  If  miles. 

The  actual  commerce  of  the  Harlem  River  and  Spuyten  Duyvil  Creek  for  the  fiscal 
year  ending  June  30,  1889,  and  June  30,  1890,  was  as  follows : 


Items. 


€l«Beral  merohandise 

Grain,  flonr,  etc , 

Lumber 

Boilding  material 

Fuel 

loe 

Total 


1889. 


Tons. 
1,299,516 
341, 167 
292,500 
535,766 
523,290 
131, 700 


3,093,939 


1890. 


Tons. 
1.379,334 
400.987 
346,858 
642,922 
508,365 
112,000 


3,884,466 


Value. 

$98, 114. 135 

11, 325, 607 

6,866,283 

2,287,600 

2,464,800 

448,000 


115,606.426 


The  tojal  tonnage  for  the  year  1890  shows  an  increase  over  that  of  1889  of  290,527 
tons,  or  over  9  per  cent. 

The  total  tonnage  for  the  year  1887  was  jnven  at  2,524,155  tons,  showing  an  in> 
ereaae  in  the  present  tonnage  over  that  of  1^  of  860,811  tons,  or  34  per  cent  in  the 
threeyears. 

Of  the  total  tonnage  for  1890, 1,407,882  tons  were  received  at  and  shipped  from  the 
docks  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  aireotly  below 
Second  Avenue  Bridge,  and  246,402  tons  were  handled  by  the  New  York  and  Northern 
BaUwav  Company  at  their  docks  near  High  Bridge.  Of  the  balance,  1,709,632  tons 
were  distributed  among  the  various  docks  on  the  Harlem  River  between  Ninety- 
second  street  and  Fordham  Heights,  and  20,550  tons  at  various  points  on  the  Spny> 
ten  Duyvil  Creek. 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  in  and 
out  of  &e  Harlem  on  railroad  car  floats  and  transfer  boats  connectingthe  railroads 
of  the  New  Jersey  and  Pennsylvania  terminating  at  Weehawken,  Hoboken,  and 
Jersey  City  with  those  of  New  England,  while  the  general  commerce  of  the  river  is 
carried  on  mainly  in  barges  and  canal  boats  in  tow  of  steam  tugs  and  in  schooners 
and  the  smaller  class  of  sailing  vessels. 

During  the  past  two  years  new  docks  have  been  built  between  Fourth  and  Madison 
avenue  and  directly  above  Madison  Avenue  Bridge  on  the  south  side  of  the  river. 
These  docks  have  a  combined  river  firontage  of  about  1,400  feet,  and  are  mainly  oc- 
cupied by  dealers  in  brick  and  building  materials.  Most  of  the  material  received 
by  them  is  carried  in  schooners  and  barges  and  enters  largely  into  the  construction 
of  the  numerous  buildings  being  erected  in  this  rapidly  developing  section  of  the 
city.  Extensive  docks  have  also  just  been  completed  on  the  north  side  of  the  river 
between  the  entrance  to  Cromwell  Creek  and  One  hundred  and  fiftieth  street,  cover- 
ing about  2,000  feet  of  river  front.  With  this  expansion  of  dockage  facilities,  and 
rapid  development  of  new  industries  along  the  line  of  the  river,  the  increase  in  ton- 
nage during  the  year  1892,  so  far  as  can  be  learned  from  present  investigation  and 
inquiries,  has  been  fully  up  to  the  average  increase  during  the  last  four  years,  indi- 
cating a  present  annual  tonnage  of  over  4,000,000  tons. 
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Gbaf.  232.— an  act  to  provide  tot  the  oonstruottan  of  a  liridge  ovw  tbs  TTarfam  gUp  ChuI  is  tki 

olty  of  New  York. 

[ ApproTod  by  the  goremor  April  5, 18BS.    Paeoed,  thiee-ilfllie  being  pvaaent.] 

The  people  of  ike  State  of  New  York,  repreeemted  i»  senate  amd  aeeemhlf,  do  emmet  oi 
followe: 

Sbction  1.  The  commisBioner  of  public,  works  of  the  city  of  New  York  la  herebj 
aathorized  to  ereot  and  constract  oi  stone,  iron,  or  steel,  or  one  or  more  of  these  m*- 
terials,  a  suitable  bridge  and  approaches  thereto,  with  the  necessary  abutments  and 
arches  over  adjacent  streets  or  avenues  for  the  passage  of  persons,  animals,  vehielM, 
and  traffic  across  the  Harlem  Ship  Canal  in  said  city  on  the  line  of  the  road  or 
thoroughfare  knows  as  Kingsbridge  road  or  Broadway,  at  such  points  on  said  rosd 
or  thoroughfare  as  the  said  commissioner  shall  ascertain  and  determine  to  be  piM- 
ticable,  and  to  make  such  changes  in  the  grade  line  of  streets  or  avenues  approach- 
ing said  bridge  as  may  be  necessary  to  carry  out  the  purpose  of  this  act  and  for  the 
proper  constructioti  of  the  improvement  hereby  authorised.  Said  bridge  shall  not 
be  less  than  fifty  feet  in  width  for  passage,  and  the  grade  thereof  shall  beat  such  » 
elevation  as  shall  be  required  by  tne  acts  of  Congress  of  the  United  States  in  rela- 
tion to  said  ship  canal,  but  not  less  than  twenty-six  feet  above  mean  high-water 
mark  of  said  ship  canal,  and  shall  be  otherwise  constructed  in  conformity  witii  tibe 
general  provisions  of  law  contained  in  section  six  hundred  and  seventy -six,  chapter 
thirteen,  of  chanter  four  hundred  and  ten  of  the  laws  of  eighteen  hundred  and 
eighty-two,  regulating  the  construction  of  bridges  over  the  Harlem  River  and  Spny- 
ten  Duyvil  Creek.  Said  bridge  shall  be  free  for  the  passage  of  persons.  iMiimmk^ 
vehicles,  and  traffic,  and  when  completed  shall  be  kept  and  mamtainea  in  good 
order  and  repair  by  the  department  of  public  works  in  said  city :  Provided,  kowew, 
That  nothing  shall  be  done  under  this  act  until  the  plans  and  specifications  for  tiie 
said  bridge  and  approaches  thereto,  with  the  necessary  abutments  and  arches  at 
aforesaid,  as  well  as  the  proposed  changes  hereby  authorized  in  the  grade  lines  of 
the  streets  or  avenues  approaching  the  said  bridge  shall  have  been  submitted  to  and 
approved  by  the  board  of  estimate  and  apportionment  of  said  city. 

Sec.  2.  The  said  commissioner  of  public  works  shall,  upon  such  approval  by  the 
board  of  estimate  and  apportionment,  proceed  to  construct  the  said  bridge  and  ap- 
proaches thereto,  with  the  necessary  abutments  and  arches  as  aforesaid,  and  the 
same  shall  be  completed  within  three  years  from  the  time  of  such  approval.  The 
work  of  constrncting  said  bridge  and  approaches  thereto,  with  the  necessary  abut- 
ments and  arches  as  aforesaid,  and  the  furnishing  of  all  the  material  and  'labor 
necessary  therefor,  shall  be  done  by  contract  or  contracts  made  at  public  letting  to 
the  lowest  bidder  or  bidders,  pursuant  to  the  general  provisions  of  law  and  eidi- 
nance  regulating  the  letting  of  contracts  in  said  city. 

Sec.  3.  The  expense  of  constructing  said  bridges  and  approaches  thereto,  with 
the  necessary  abutments  and  arches  as  aforesaid,  shall  not  exceed  four  hundred  tbon- 
sand  dollars,  and  such  further  sum  for  paying  awards  for  damages  caused  by  leiion 
of  the  change  of  grade  of  streets  or  avenues  approaching  the  same,  anthoriied  bj 
this  act,  as  may  be  awarded  by  the  board  of  assessors  of  the  said  city,  whose  da^ 
it  shall  be  to  estimate  the  damage  which  each  owner  of  land  fronting  on  sndi  street 
or  avenue  will  sustain  by  reason  of  such  change  to  such  land,  or  to  any  improTe- 
ment  thereon,  and  make  a  just  and  equitable  award  to  the  amount  of  such  damage 
to  the  owner  or  owners  of  such  lands  or  tenements  fronting  on  such  street  or  avense, 
and  opposite  thereto,  and  affected  by  such  change  of  grade.  The  comptroller  of  said 
city  shall,  from  time  to  time,  when  directed  by  the  board  of  estimate  and  apportioo- 
ment,  prepare  and  issue  bonds  of  said  city,  bearing  interest  at  not  more  than  four 
per  centum  per  annum,  and  redeemable  from  time  to  time,  but  not  lees  than  twenty 
years  after  the  date  thereof,  for  the  purpose  of  defraying  the  expense  of  constrnct- 
ing the  said  bridge  and  approaches  thereto,  with  the  necessary  abutments  and  arehsi 
as  aforesaid,  and  for  paymg  the  awards  wnich  may  be  made  for  damages  by  lessoa 
of  any  change  of  grade  as  aforesaid.    Such  bonds  shall  not  be  sold  for  less  than  the 

Sar  value  thereof,  and  the  moneys  received  from  the  sale  of  the  said  bonds  shall  bo 
eposited  in  the  treasury  of  the  said  city,  and  shall  be  drawn  and  paid  by  the 
comptroller  of  the  said  ci^  for  the  several  objects  and  purposes  providea  in  thii  set, 
upon  vouchers  in  a  form  to  be  prescribed  by  the  said  comptroller. 

Sec.  4.  With  the  consent  and  approval  of  the  board  of  estimate  and  apportion- 
ment first  had  and  obtained,  the  commissioner  of  public  works,  for  and  in  behalf  of 
the  mayor,  aldermen,  and  conunonalty  of  the  city  of  New  York,  is  hereby  author- 
ized to  acquire  title  in  fee  to  any  land  which  he  may  deem  necessary  for  the  purpose 
of  the  construction  of  the  said  bridge  and  approaches  with  the  necessaiy  abutmoDti 
OT  arches  as  afoieBaid,  and  to  that  end,  the  said  commissioner  may  make  ax  ^*  '^''^ 
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to  tbe  snpreme  court  in  the  first  judicial  district  for  the  appointment  of  commis- 
sioner of  estimate,  specifying  in  snch  application,  the  lands  sought  to  be  acquired 
for  the  purpose  aforesaid.  The  provisions  of  law  relating  to  the  taking  of  private 
property  for  public  streets  or  places  in  tbe  said  city,  are  hereby  made  applicable  as 
far  as  may  be  necessary,  to  the  acquiring  of  the  said  land  as  aforesaid.  The  amount 
or  amounts  awarded  for  the  said  land  and  the  expense  of  the  proceedings  hereby 
authorized  for  the  acquiring  of  the  same  shall  form  part  of  and  be  included  within 
the  expense  of  constructing  the  said  bridge  and  approaches  thereto,  with  the  neces- 
sary abutments  and  arches  authorized  by  the  thiztl  section  of  this  act. 
Sbc.  5.  This  act  shall  take  effect  immediately. 


CnAP.  Z39.—A!£(  ACT  to  recplate,  fanproT&  and  enlarae  Park  avenne  aboye  One  hundred  and  ■Ixth 
street,  in  the  city  of  New  York,  and  providine  for  the  paasage  of  intereectinff  streets  under  the  rail- 
road stmctare  of  the  If ew  York  and  Harlem  Kailroad  Comnany,  and  for  the  elevation  of  said  railroad 
structure,  and  for  changing  the  grade  of  said  nulroad,  ana  for  the  construction  of  a  new  railroad 
bridge  at  an  increased  elevation  over  the  Harlem  Biver,  and  providing  for  all  changes  in  any  avo- 
nii(>8,  streets,  or  railroads  that  may  be  neoessar}'  by  reason  of  such  change  in  atraotoze  and  grade 
and  increased  devation  of  bridge,  and  for  other  purposes. 

[Approved  by  the  governor  April  19, 1892.    Passed,  three-flftha  being  present.] 

The  people  of  ihe  State  of  New  York,  r^^eaented  in  eenate  and  aeeemhlff,  do  enaoi  a» 
follawe : 

Srction  1.  The  grade  of  the  New  York  and  Harlem  Railroad  between  One  hundred 
and  sixth  street  and  the  Harlem  River,  as  now  established  by  chapter  seven  hundred 
and  two  of  the  laws  of  eighteen  hundred  and  seventy-two,  shall  be  changed  and 
altered  as  follows:  Commencing  at  or  about  One  hundred  and  sixth  street,  the  grade 
shall  ascend  going  northwardly  at  the  rate  of  forty  feet  per  mile  to  One  hundred  and 
sixteenth  street;  and  thence  the  grade  shall  descend,  going  northwardly,  at  the 
rate  of  twenty-four  and  seven-tenths  feet  per  mile  to  One  hundred  and  twenty-ninth 
street;  thence,  still  descending  northwardly  at  the  rate  of  twenty-nine  and  six- 
tenths  feet  per  mile,  to  a  point  about  eighty  feet  southwardly  from  the  present 
legally  established  bulkhead  line  on  the  south  side  of  the  Harlem  River ;  thence, 
going  northwardly,  the  grade  over  the  Harlem  River  shall  be  level  at  an  elevation 
of  twenty-six  feet  above  high- water  line  of  spring  tides,  to  a  point  about  eighty  feet 
north  of  the  present  legally  established  bulkhead  line  on  the  north  side  of  the  Har- 
lem River ;  thence,  descending  on  a  grade  of  not  exceeding  thirteen  feet  per  mile,  to 
a  point  twenty  feet  south  of  the  south  line  of  One  hundred  and  thirty-eighth  street ; 
thence,  still  descending  northwardly  on  a  grade  of  not  exceeding  thirty-seven  feet 
per  mile,  to  the  south  One  of  One  hundred  and  forty-fourth  street ;  thence,  still  de- 
scending on  a  g^ade  not  exceeding  twenty-nine  feet  per  mile  to  the  level  of  the  road- 
bed of  the  New  York  and  Harlem  Railroad,  as  now  legally  established  and  con- 
structed, at  or  about  the  south  line  of  One  hundred  and  forty-ninth  street. 

2.  The  viaduct  structure,  as  it  now  exists  between  One  hundred  and  sixth  and 
the  south  side  of  One  hundred  and  eleventh  streets,  shall  be  adapted  to  the  new 
grade  line  as  established  by  the  preceding  section  by  raising  its  parapet  walls,  and 
nlling  in  with  earth  or  other  materials  between  the  same  to  the  height  required 
by  the  new  grade ;  and  from  the  sonth  side  of  One  hundred  and  eleventh  street  to 
tlie  Harlem  River,  the  railroads  tracks  and  roadbed  shall  be  carried  on  a  viaduct 
structure  of  iron  or  steel,  or  of  both  of  these  nmterials  combined,  consisting  of  three 
lines  of  plate  girders,  supported  on  columns  of  iron  or  steel,  standing  on  suitable 
pedestals  of  stone  or  brick  masonry,  with  foundations  under  the  same  of  timber 
pilingor  concrete,  as  may  be  foand  necessary. 

3.  The  present  depressed  cut  of  the  railroad  extending  from  One  hundred  and 
fifteenth  street  to  One  hundred  and  thirty-third  street  shall  be  filled  in  with  earth 
or  other  suitable  material,  and  its  parapet  walls  taken  down  below  the  line  of  the 
under  side  of  the  avenue  paving;  and  the  bridge  which  now  carries  One  hundred 
and  sixteenth  street,  the  roadway  between  One  hundred  and  seventeenth  and  One 
hundred  and  eighteenth  streets ;  the  bridges  which  carry  One  hundred  and  nine- 
teenth. One  hundred  and  twentieth,  One  hundred  and  twenty-first,  One  hundred 
and  twenty-aecond,  One  hundred  and  twenty-third.  One  hundred  and  twenty- 
fourth.  One  hundred  and  twenty-fifth,  One  hundred  and  twenty-sixth.  One  hun- 
dred and  twenty-seventh,  One  hundred  and  twenty-eighth,  and  One  hundred  and 
twenty-ninth  streets  over  the  said  depressed  cut,  also  the  foot  bridges  over  the  same  at 
One  hundred  and  thirtieth  and  One  hundred  and  thirty-first  streets  shall  be  removed, 
ftnd  the  space  between  the  exterior  lines  of  the  said  parapet  walls  shall  form  a  part 
of  Park  avenue,  and  be  paved  with  stone  paving  of  tne  same  character  and  descrip- 
tion tm  Park  avttiaa  la  now  paved,  and  shall  be  laid  in  acooxdttncA  ^wi^^  >i2lCL<^  ^«i^«^  ^1 
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Park  avenue  as  now  establislied,  and  the  iron  bridges  which  now  carry  the  railroad 
tracks  over  One  hundred  and  twelfth  and  One  hundred  and  thirteenth  streets  shall 
also  be  i-emoved  or  be  raised  to  the  new  grade  line. 

4.  The  new  viaduct  structure  of  iron  or  steel,  provided  for  by  section  two,  shaU 
be  built  at  such  height  that  all  streets  from  and  inclusive  of  One  hundred  and 
twelfth  street  to  the  Harlem  River,  shall  be  passed  over  witii  a  clear  height  of  not 
less  than  fourteen  feet  above  the  surface  of  the  p:ivement,  and  One  Jiundred  and 
fourteenth,  One  hundred  and  fifteenth,  One  hundred  and  seventeenth,  One  hun- 
dred and  eighteenth,  One  hundred  and  thirtieth,  One  hundred  and  thirty-first, 
One  hundred  and  thirty-second,  One  hundred  and  thirty-third  streets,  and  tiw 
exterior  street  along  the  bulkhead  of  the  south  side  of  the  Harlem  River  which  do 
not  now  cross  the  said  railroad  shall  be  opened,  regulated,  and  paved,  and  shall 
pass  under  the  new  viaduct  structure  the  same  as  provided  for  all  other  streets  in 
this  section. 

5.  The  supporting  columns  of  the  new  viaduct  structure  shall  divide  it  into  spans 
of  about  sixty-five  feet  center  to  center  longitudinally  with  the  railroad,  and  be 
disposed  in  g^roups  of  three  transversely  at  right  angles,  one  column  on  the  center 
line  of  the  railroad,  and  one  column  on  each  side  of  said  center  line  at  a  distance  not 
to  exceed  twenty-eight  feet  each  way  between  the  center  of  said  columns,  excepting 
that  at  the  crossings  of  One  hundred  and  sixteenth  and  One  hundred  and  twenty- 
fifth  streets,  and  the  exterior  street  (being  one  hundred  feet  in  width)  columns  may 
b9  erected  on  the  center  line  of  said  streets  and  also  on  the  curb  lines,  and  the  Bsid 
columns  shall  not  exceed  twenty-four  inches  by  twenty-four  inches  of  extreme  ex- 
ternal diameter  above  the  level  of  the  street  pavement,  and  shall  be  protected  at 
their  bases  on  the  pavement  with  circular  cast-iron  wheel  guards  of  sufficient 
diameter  to  defend  the  shafts  of  said  columns  from  abrasion. 

6.  The  railroad  tracks  shall  be  carried  on  a  solid,  tight  floor,  and  the  drainags 
water  shall  be  conducted  by  pipe  into  the  sewers. 

7.  The  New  York  and  Harlem  Railroad  Company,  or  its  lessee,  the  New  York  Cen- 
tral and  Hudson  River  Railroad  Company,  is  hereby  authorized  and  permitted,  at 
its  election,  to  erect  station  houses  on  both  sides  of  the  railroad  at  One  hundred  and 
twenty-fifth  street,  with  platforms  extending  from  the  north  line  of  One  hundred 
and  twenty-fourth  street  to  the  south  line  of  One  hundred  and  twenty-sixth  street; 
and  for  the  support  of  the  girders  to  sustain  such  stations  and  platforms  colmnu 
may  be  erected  along  the  curb  lines  of  Park  avenue,  between  One  hundred  and 
twenty- foyrth  and  One  hundred  and  twenty-sixth  streets,  and  on  the  curb  lines  of 
One  hundred  and  twenty-fifth  street  east  and  west  of  Park  avenue  as  may  be  necet> 
sary,  the  said  station  columns  not  to  exceed  fifteen  inches  square  in  size  above  tbe 
surface  of  the  pavement.  The  said  stations  and  platforms  shall  be  reached  by  stain 
not  less  than  five  feet  in  width,  which  shall  terminate  on  the  sidewalk  pavement  on 
both  sides  of  One  hundred  and  twenty-fifth  street  east  and  west  of  Park  aveope, 
and  also  upon  the  pavement  on  both  sides  of  Park  avenue  acy  acent  to  the  north  line 
of  One  hundred  and  twenty-fourth  street  and  the  south  line  of  One-  hundred  and 
twenty-sixth  street.  The  station  houses  may  be  built  over  the  roadway  of  One 
hundred  and  twenty-fifth  street,  and  may  be  of  a  length  equal  to  the  distanee  be- 
tween the  curb  lines  of  the  same. 

8.  The  Harlem  River  shall  be  crossed  by  the  four  tracks  of  the  said  railroad  on  a 

Eivot  draw-bridge,  the  center  of  which  shall  coincide  with  the  center  of  the  draw- 
ridge  now  standing,  but  the  new  bridge  shall  be  so  built  that  the  lowest  part  of  its 
structure  shall  have  a  clear  height  of  twenty-four  feet  above  high  water  of  spiisg 
tides,  andshallprovidepassageway  for  vessels  on  both  sides  of  the  center  pier,  each  of 
one  hundred  feet  width  in  Sear,  measured  at  right  angles  to  the  axis  or  current  of 
the  river  at  the  point  of  its  passage  under  this  bridge.  The  extreme  ends  of  the 
draw-bridge  shall  be  sustained  on  abutments  of  stone  masonry,  and  a  protection  pier 
of  proper  width  to  efieetually  protect  the  structure  of  the  draw-bridge  when  swung 
open  for  the  passage  of  vessels  may  be  built  in  the  river  on  a  line  parallel  with  the 
direction  of  the  current  of  the  river,  no  part  of  which,  however,  shaU  in  any  way 
diminish  the  clear  width  of  one  hundred  feet  passageway  on  both  sides  of  the  same. 

9.  From  the  north  abutment  of  the  Harlem  River  Bridge  the  new  grade  of  tbe 
railroad  shall  be  carried  on  a  viaduct  structure  consisting  of  parallel  retaining  walli 
of  stone  masonry,  with  earth  filling,  to  the  south  side  of  One  hundred  and  thirty- 
eighth  street,  with  suitable  openings  for  the  passage  of  One  hundred  and  thii^* 
firth  street  and  Mott  avenue,  over  which  streets  the  railroad  shall  pass  on  bridgesof 
iron  or  steel,  supported  on  stone  abutments.  The  railroad  tracks  shall  be  carried 
over  One  hundred  and  thirty-eighth  street  on  a  bridge  of  iron  or  steel,  of  one  hun- 
dred feet  in  width,  divided  into  three  spans  consisting  of  one  clear  span  over  tlie 
roadway  between  the  curb  lines,  and  with  side  spans  over  each  of  the  sidewmlkt 
supported  on  stone  masonry  abutinents  built  upon  the  north  and  south  lines  of  Mid 
street,  and  by  iron  oo\\mm&  on\»l^<b  Q.\ixb  lines. 
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10.  In  order  to  secure  fonrteen  feet  clear  of  headroom  under  the  lowest  part  of  the 
bridge  carrying  the  railroad  tracks  over  One  hundred  and  thirty-eighth  street,  the 
grade  level  of  One  hundred  and  thirty-eighth  street  as  now  established,  shall  be 
altered  and  be  depressed  under  the  said  bridge,  on6  and  one-half  feet,  and  the  bridge 
which  now  carries  One  hundred  and  forty-fourth  street  over  the  depressed  tracks 
of  the  New  York  and  Harlem  Railroad  may  be  raised  to  a  height  not  exceeding  seven 
and  one-half  feet  above  its  elevation  as  now  constructed,  and  the  grades  of  the 
streets  and  avenues  forming  the  approaches  to  the  said  bridge,  that  is  to  say,  on  One 
hundred  and  thirty-eighth  street  between  Mott  avenue  and  Railroad  avenue,  and  on 
One  hnndred  and  forty-fourth  street  eastwardly  and  westwardly  from  the  railroad 
bridge,  and  on  Railroad  avenue  northwardly  and  southwardly  from  One  hundred 
and  forty-fourth  street,  shall  be  altered  and  changed  to  correspond  with  the  depres- 
sion of  One  hundred  and  thirty-eighth  street  grade,  and  the  raising  of  One  hundred 
and  forty-fourth  street  bridge,  in  such  manner  as  may  be  prescribed  oy  the  municipal 
authorities  having  jurisdiction  in  the  premises. 

11.  North  of  the  north  abutment  of  One  hundred  and  thirty-eighth  street  bridge 
to  One  hundred  and  forty-ninth  street  the  roadbed  of  the  railroad  may  be  raised 
to  its  new  grade  level  by  filling  of  earth,  or  in  any  other  way,  at  the  discretion  of 
the  railroad  company. 

12.  The  New  York  and  Harlem  Railroad  Company,  or  its  lessee,  the  New  York 
Central  and  Hudson  River  Railroad  Company,  during  the  making  of  the  change  in 
the  elevation  of  the  aforesaid  structure  and  bridge  is  authorized  to  construct  a  tem- 
porary bridge  over  the  Harlem  River,  and  to  maintain  such  temporary  structures  as 
ma^  be  found  necessary  for  the  operation  of  its  road,  and  to  occupy  any  part  or  parts 
of  any  public  streets  or  avenues  in  the  city  of  New  York  necessary  for  such  pur- 
poses, all  of  which,  however,  shall  be  done  under  the  approval,  direction  and  sanc- 
tion of  the  board  hereinafter  appointed. 

13.  There  shaJl  be  a  board  whose  duty  it  shall  be  to  execute,  direct,  and  superin- 
tend the  construction  of  the  said  improvement  from  One  hundred  and  sixth  street 
to  the  line  of  the  Harlem  River  or  point  at  which  the  new  bridge  over  the  Harlem 
River,  authorized  by  this  act  to  be  constructed,  shall  commence,  which  board  shall 
be  caUed  '^The  board  for  the  Park  avenue  improvement  above  One  hnndred  and 
sixth  street.''  It  shall  be  the  duty  of  the  said  board  to  file  a  monthly  statement 
under  oath  of  the  items  of  its  expenditures  with  the  comptroller  of  the  city  of  New 
York.  Regular  accounts  of  all  its  transactions  shall  be  kept  by  the  board,  which 
shall  be  open  to  the  inspection  of  the  officers  of  the  said  railroad  company  and  to 
the  comptroller  of  the  city  of  New  York.  The  said  board  is  authorized  to  pass 
suitable  by-laws  for  its  own  regulation  and  government,  and  to  select  a  presiding 
officer  and  secretary  frx>m  its  number.  It  shall  keep  a  record  of  all  its  proceedings. 
The  said  board  shall  consist  of  five  members  to  be  appointed  by  the  ma^or  of  uie 
city  of  New  York,  two  of  whom  shall  be  civil  engineers  experienced  in  railroad  and 
bridge  construction.  In  case  of  the  death,  removal,  or  resignation  of  any  member 
of  the  said  board,  or  their  or  either  of  their  successors,  the  vacanov  shall  be  filled 
by  appointment  by  the  mayor  of  the  city  of  New  York.  The  said  board  is  hereby 
authorized  and  directed  to  take  the  entire  charge  and  control  of  the  said  improve- 
ment from  One  hundred  and  sixth  street  to  the  line  of  tJie  Harlem  River,  or  the 
point  at  which  the  new  bridge  over  the  Harlem  River  autJiorized  by  this  act  to  be 
constructed  shall  commence,  and  to  execute  the  same  in  conformity  with  the  pro- 
visions of  this  act,  in  a  substantial  and  workmanlike  manner.  Such  work  shall  be 
done,  so  far  as  possible,  by  contract.  Advertisements  shall  be  made  as  the  board 
shall  direct,  for  bids  or  proposals  for  the  work  proposed  from  time  to  time  to  be  con- 
tracted, and  the  contracts  shall  be  awarded  to  the  lowest  responsible  bidder  who 
shall  approved  by  the  board.  The  contractors  shall  be  required  to  give  such  bonds 
for  the  faithful  performance  and  execution  of  the  work  as  the  said  board  shall  re- 
quire.  Each  member  of  the  board  shall  receive  ten  dollars  for  every  day  that  he 
shall  be  employed  in  the  performance  of  his  duties  under  this  act.  The  board  may 
appoint  one  of  its  number  as  a  general  superintendent  of  the  work.  The  said  board 
shall  prepare  plans  of  said  improvement  in  conformity  with  this  act,  which  when 
approved  by  the  commisioner  of  public  works  shall  be  tiled  in  the  office  of  the  comp- 
troller of  the  city  of  New  York.  The  said  board  shall  also  file  with  the  comptroller 
specifications  and  an  estimate  of  the  cost  of  said  work.  The  members  of  the  said 
board  before  entering  upon  the  performance  of  their  duties^  shall  severally  take  and 
subscribe  an  oath  or  affirmation  oefore  a  judge  of  a  court  of  record  of  the  city  of  New 
York  faithfriUy  to  perform  the  trusts  and  duties  required  of  them  by  this  act  and 
as  a  member  of  the  said  board,  which  oath  shall  be  filed  in  the  office  of  the  comp- 
troller of  the  city  of  New  York.  All  work  to  be  done  upon  or  under  any  street, 
between  One  hnndred  an(\  sixth  street  and  the  south  line  of  the  Harlem  River  shall 
be  done  under  the  saperviaion  of  the  department  of  public  works^  and  the  oommis- 
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sioner  of  public  works  shall  appoint  necessary  inspectors  and  ennneera  for  the  sn- 

gervLsion  of  such  work,  who  shall  be  paid  a  reasonable  oompensation,  to  be  included 
I  the  cost  of  said  improyement. 

14.  When  the  said  plan,  specification,  and  estimate  shall  be  made  and  filed  at 
aforesaid,  the  expense  and  cost  of  the  said  improyement  shall  be  borne  and  paid  by 
the  New  York  and  Harlem  Railroad  Compauy,  or  its  lessee,  the  New  York  Central 
and  Hudson  River  Railroad  Company,  and  tne  mayor,  aldermen,  and  oommonilty 
of  the  city  of  New  York,  in  equal  proportions,  as  the  construction  of  the  said  improre- 
ment  progresses.  When  and  as  often  as  it  shall  appear  by  the  certificate  of  the 
superintending  engineer  of  the  work  of  the  said  improvement,  duly  certified  by  the 
aforesaid  board,  that  the  sum  of  twenty-five  thousand  dollars  has  been  expended 
thereon  by  either  of  said  railroad  companies,  sjpecifying  the  portiona  and  divisions 
of  the  said  improvement  where  the  said  expenditure  has  been  made,  the  comptroller 
of  the  city  of  New  York  shall  draw  his  warrant  upon  the  treasury  of  the  said  city  in 
favor  of  the  treasurer  of  the  said  railroad  company  bearing  and  paying  said  expenm, 
for  one-half  of  the  said  sum,  which  shall  be  duly  signed  and  countersigned  by  the 
proper  officers  of  said  city,  upon  whom  by  law  is  devolved  the  duty  of  signing  and 
countersigning  warrauts,  and  deliver  it  to  the  said  railroad  company  for  and  on 
account  of  the  one-half  of  the  expense  and  cost  of  the  said  improvement  to  be  boiBe 
and  paid  by  the  city  as  aforesaid;  but  in  no  event  shall  the  proportion  of  the  eost 
of  said  improvement  to  be  paid  by  the  city  of  New  York  exceed  the  sum  of  seveB 
hundred  and  fifty  thousand  dollars,  and  if  the  cost  of  said  improvement  shall  exceed 
the  sum  of  one  million  five  hunilred  thousand  dollars,  then  the  entire  excess  over 
and  above  such  sum  shall  be  borne  and  paid  by  the  New  York  and  Harlem  Railroad 
Company,  or  its  lessee,  the  New  York  Central  and  Hudson  River  Railroad  Company. 

15.  For  the  purpose  of  raising  the  sum  or  amount  of  the  cost  of  the  said  impiovemeot 
to  be  borne  and  paid  by  the  city  of  New  York,  it  shall  be  the  duty  of  the  comptroller 
and  other  proper  officers  of  the  city  of  New  York  to  borrow,  from  time  to  time,  by  the 
issue  of  bonds,  bearing  such  rates  of  interest  as  they  may  deem  proper,not  exceeding 
four  per  centum  per  annum,  payable  semiannually,  such  sums  as  may  be  necessary  to 
pay  tne  one>half  part  of  all  amounts  called  for  by  the  certificates  of  the  superintending 
engineer  provided  for  in  the  preceding  section  of  this  act.  Such  bonds  shall  be  known 
as  assessment  bonds  for  the  Park  avenue  improvement  above  One  hundred  and  sixth 
street.  Such  bonds  shall  be  issued  by  the  comptroller,  when  authorized  by  the  board  of 
estimate  and  apportionment,  at  not  less  than  par,  for  such  period  as  said  eomp- 
troller  may  determine,  not  exceeding  five  years.  Such  bonds  shall  be  sold  by  the 
comptroller  by  inviting  proposals  therefor  by  public  advertisement  for  not  less  than 
ten  days,  and  the  same  shall  be  awarded  to  tne  highest  bidder  therefor,  and  said 
proposals  shall  be  only  publicly  opened  by  the  comptroller  in  the  presence  of  the 
commissioners  of  the  sinking  fund,  or  such  of  them  as  shall  attend  at  the  time  and 
place  sx>ecified  in  the  advertisement  therefor.  The  comptroller,  with  the  approval 
of  said  commissioners,  shall  determine  what,  if  any,  of  such  proposals  shaA  be  ac- 
cepted, and  upon  the  payment  into  the  city  treasury  of  the  amounts  due  by  the  per- 
sons whose  bids  are  accepted  respectively,  certificates  therefor  shall  be  issued  to 
them  as  authorized  by  law. 

16.  Upon  the  completion  of  such  work  and  final  payment  by  the  comptroller  of  the 
proportion  of  the  cost  of  said  improvement  to  be  borne  by  the  city  of  New  York,  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  by  the  counsel  to  the 
corporation  of  said  city,  is  hereby  authorized  and  directed  to  make  application  to 
a  special  term  of  the  supreme  court  in  and  for  the  first  department  for  tne  appoint- 
ment of  commissioners  of  assessment,  and  the  said  court  shall  thereupon  name  ^ree 
discreet  and  disinterested  persons,  being  citizens  of  the  city  of  New  York,  as  seeh 
commissioners  of  assessment,  for  the  purpose  of  performing  the  daties  hereinafler 
mentioned  in  that  behalf  prescribed.  Twenty  days'  notice  of  snoh  applications 
shall  be  published  in  the  City  Record  and  in  at  least  two  other  newspapers  publidbed 
in  the  city  of  New  York.  Upon  the  appointment  of  said  commissioners,  thev  shall 
severally  take  and  subscribe  an  oath  or  affirmation  before  some  officer  authorised  to 
administer  oaths,  faithfully  to  perform  the  trusts  and  duties  required  of  than  by 
this  act,  which  oaths  shall  be  annexed  to  and  filed  with  their  report.  In  case  of  the 
death,  resignation,  or  refusal  to  act  of  any  such  commissioner  of  asseesment,  it  shall 
and  may  be  lawful  for  the  court  aforesaid,  or  any  one  of  the  Justioee  thereof,  on  the 
application  of  the  mayor,  aldermen,  and  commonalty  of  the  city  of  New  York  as  o<^ 
ten  as  such  event  shall  happen,  to  appoint  a  discreet  and  disinterested  person,  beins 
a  citizen  of  the  city  of  New  York,  as  such  commls8ioner  of  assessment  in  the  place 
and  stead  of  such  commissioner  so  dying,  resigning,  or  refuaioff  to  act,  and  the  mt- 
viving  or  acting  commissioners,  as  the  case  may  be,  shall  have  fall  power  toproe«ed 
in  the  execution  of  their  duties  under  their  appointment  untilasaooeasorof  sueheom- 
misaioner  so  dying,  resigning,  or  refiising  to  act  shall  be  appointed.  It  ahall  be  the 
duty  of  said  coxnmiB^oixento  "^"W  the  improvement  provided  for  by  the  temitl 
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ihis  act  from  One  hundred  and  sixth  street  north  to  the  Harh^m  River,  and  all  snch 
lands,  tenements,  hereditaments,  and  premises  as  they  may  ultiniately  include  within 
the  area  of  assessment  that  may  be  fixed  and  determined  by  them  and  shall  proceed 
to  determine  the  area  upon  which  an  assessment  shall  be  imposed  sufficient  to  meet  and 
pay  the  entire  amount  of  the  assessment  bonds  which  may  be  issued  in  pursuance 
of  the  provisions  of  section  fifteen  of  this  act,  together  with  interest  on  snch  bonds 
to  the  aate  of  the  levying  of  such  assessment,  or  Huch  portion  of  said  bonds  and  in- 
terest as  the  said  commissioners  of  assessment  shall  determine  should  be  ])aid  by 
asBesBment.  It  shall  and  may  be  lawful  to  and  for  the  said  commissioners  of  assess- 
ment, in  their  discretion,  if  they  deem  it  equitable  and  just  so  to  do,  but  not  other- 
wise, to  assess  the  whole  or  any  part  of  the  said  bonds  and  interest  upon  the  mayor, 
aldermen,  and  commonalty  of  the  city  of  New  York.  Any  area  of  assessment  shall  be 
made  so  as  to  include  all  such  lands,  tenements,  hereditaments,  and  premises  as  may 
by  said  commissioners  be  deemed  to  be  benefited  by  the  said  improvement,  and  no 
others ;  and  having  fixed  such  area  and  the  amount  of  said  bonds,  and  the  interest 
thereon,  to  be  paid  by  assessment,  it  shall  be  the  duty  of  the  said  commissioners  to 
make  a  just  and  equitable  assessment  of  the  benefit  to  the  respective  owners,  lessees, 
parties,  and  persons  respectively  entitled  unto  or  interested  in  the  lands,  tenements, 
hereditaments,  and  premises  included  within  the  said  area  or  assessment.  In  each 
and  all  and  every  case  and  cases  where  owners  or  parties  interested,  or  their  respec- 
tive estates  and  interests  are  unknown  or  not  fully  known  to  the  said  commission- 
ers, it  shall  be  sufficient  for  them  to  estimatcT  and  to  set  forth  and  state  in  their  re- 
port in  general  terms  the  respective  sums  to  bo  paid,  without  specifying  the  names 
of  the  estates  or  interests  of  snch  owners,  proprietors,  or  parties  interested,  or  either 
of  them.  On  the  coming  in  of  the  said  report,  signed  by  said  commissioners,  or  a 
majority  of  them,  the  said  supreme  court  shall,  by  order,  upon  the  application  of  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  after  hearing  any  matter 
which  may  be  alleged  against  the  same,  either  confirm  the  said  report  in  whole  or 
in  part,  or  refer  the  same  back  to  the  same  commissioners  for  revisal  or  correction, 
or  to  new  commissioners  to  be  appointed  by  the  said  court  to  reconsider  the  subject- 
matter  thereof,  and  the  said  commissioners  to  whom  the  said  report  shall  be  so  re- 
ferred shall  return  the  said  report  corrected  and  revised,  or  a  new  report  to  be  made 
by  tiiem  as  aforesaid  in  the  premises,  to  the  said  court,  without  unnecessary  delay ; 
and  the  same,  on  being  so  returned,  shall  be  confirmed  or  again  referred  bacK  by  the 
said  court  as  justice  shall  require ;  and  such  report,  when  confirmed  by  the  said  court, 
shall  be  final  and  conclusive  as  well  upon  the  said  mayor,  aldermen,  and  commonalty 
of  the  city  of  New  York  as  upon  the  owners,  lessees,  persons,  or  parties  interested 
therein  and  entitled  to  the  lands,  tenements,  hereditaments,  and  premises  mentioned 
in  the  said  report,  and  also  upon  all  other  persons  whomsoever. 

17.  The  said  commissioners  of  assessment,  at  least  thirty  days  before  they  present 
their  report  to  the  supreme  court,  shall  deposit  a  true  copy  or  transcript  of  the  same 
in  the  offioe  of  the  comptroller  of  the  city  of  New  York,  for  the  inspection  of  whom- 
soever it  may  conoem.  and  shall  give  daily  notice,  by  advertisement  in  the  news- 
papers mentioned  in  tne  sixteenth  section  of  this  act,  ior  thirty  days  after  depositing 
snch  report  as  aforesaid,  of  the  said  deposit  thereof  in  the  said  office,  and  of  the  day 
on  which  such  report  will  be  presented  to  the  said  court ;  and  any  person  or  persons 
whose  rights  may  be  affected  thereby  and  who  may  object  to  the  same  or  any  part 
thereof,  may,  within  thirty  days  after  the  first  publication  of  such  notice,  set  forth 
their  objections  to  the  same  in  writing  to  the  said  commissioners,  who  shall,  after 
hearing  the  parties  so  objecting,  thereupon  reconsider  their  said  assessment  or  part 
€ft  parts  thereof  so  objected  to,  and  in  case  the  same  shall  appear  to  them  to  require . 
correction,  and  not  otherwise,  they  shall  and  may  correct  the  same  accordingly. 
Hie  said  commissioners  shall  include  in  said  report  the  amount  of  their  fees,  and  all 
costs  and  disbursements  for  expenses,  for  surveys,  maps,  and  other  things. 

18.  In  each  and  every  case  of  the  appointment  of  commissioners  unaer  this  act, 
it  shall  be  competent  and  Jawful  for  any  two  of  such  commissioners  so  appointed  as 
aforesaid  to  proceed  and  to  execute  and  perform  the  trusts  and  duties  of  their  said 
oiBce,  and  tlieir  acts  shall  be  as  valid  and  effectual  as  the  acts  of  all  the  commission- 
ers so  to  be  appointed,  if  they  had  acted  together,  would  have  been ;  and  further,  in 
all  cases,  the  acts,  proceedings,  and  decisions  of  a  major  part  of  such  of  the  com- 
missioners as  shall  be  acting  in  the  premises  shall  be  as  binding,  valid,  and  effectual 
as  if  the  said  commissioners  appointed  for  such  purpose  had  all  concurred  and  joiue<l 
therein.  The  commissioners  appointed  under  and  by  virtue  of  this  act,  who  shall 
enter  npon  the  duties  of  their  appointment,  shall  each  be  entitled  to  receive  such 
compensation  as  shall  be  awardea  by  the  court  npon  the  confirmation  of  their  re- 
spective rsports,  not  exceeding  ten  dollars  for  each  day  they  shall  respectively  be 
actually  employed  in  the  duties  of  their  appointment,  besides  all  reasonable  ex- 
penses^ to  iM  taandand  i^wsd  by  said  eoart|  for  maps,  surveys,  derk  hirsi  and  all 
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necessary  expenses  and  disbursements,  and  the  same  shall  be  inclnded  in  and 
fiidered  and  paid  as  part  of  said  assessment.  • 

19.  The  respective  snms  so  as  aforesaid  assessed  by  the  said  commissioners  upon 
the  owners  and  occupants  and  parties  seized  or  pos84.>ssed  of  or  interested  in  the 
lands,  tenements,  hereditaments,  and  premises  mentiuued  in  the  report  of  said  com- 
missioners,  and  reported  by  said  commissioners  as  and  for  the  payment  to  be  made 
by  the  parties  and  persons  respectively  in  the  said  report  mentioned  or  referred  to, 
and  intended  as  owners  and  proprietors  of  or  parties  interested  in  lands  and  premise! 
deemed  to  be  benefited  for  the  benefit  and  advantage  to  be  derived  from  the  said 
improvement,  shall  be  a  lien  or  charge  on  the  lands,  tenements,  hereditaments,  and 
premises  in  the  said  report  mentioned,  or  upon  the  estate  and  interest  of  the  respect- 
ive owners,  lessees,  and  parties  interested  in  said  lands,  tenements,  hereditameDU, 
and  premises,  for  or  on  account  of  which  the  said  respective  sums  shall  be  so  asseseed 
by  said  commissioners  upon  the  respective  owners  and  proprietors  thereof,  and 
parties  interested  therein,  as  well  the  said  owners  and  proprietors  thereof  and  par- 
ties interested  therein,  and  also  the  occnpaute,  and  each  and  every  of  them  shtll, 
moreover,  be  respectively  liable  to  pay  on  demand  the  respective  sum  or  sums  or 
assessments  mentioned  in  said  report  at  which  the  respective  lands,  tenements,  her- 
editaments, and  premises  so  owned  and  occupied  by  him,  her,  or  them,  or  wherein 
he,  she,  or  they  are  interested,  or  at  which  the  owners  or  proprietors  thereof  shall  be 
so  assessed,  to  such  person  or  persons  as  the  comptroller  of  the  city  of  New  tork 
shall  appoint  to  receive  the  same.  The  said  respective  sums  or  assessments,  with 
lawful  interest  from  the  date  of  the  confirmation  of  the  report,  may  be  collected, 
with  all  costs  and  charges  by  action  of  the  said  mayor,  aldermen,  and  commonalty 
of  the  city  of  New  Tork  from  and  against  the  parties  assessed,  or  the  owner  or  own- 
ers of  the  respective  lands,  tenements,  hereditaments,  and  premises  whereof  or  in  re- 
spect of  which  the  same  may  be  assessed  or  set  forth  in  the  said  report  of  the  said 
commissioners,  or  from  or  against  any  or  either  of  the  said  psirties  or  owners,  with- 
oat  joining  any  other  or  others  of  them,  the  said  parties  or  owners. 

20.  The  moneys  collected  pursuant  to  the  provisions  of  sections  sixteen,  seventeen, 
eighteen,  and  nineteen  of  this  act  shall  be  set  apart,  when  collected,  as  a  trust  fund. 
to  apply  to  the  redemption  of  the  principal  and  interest  of  the  bonds  for  the  payment 
of  which  assessment  shall  have  been  imposed.    In  the  event  that  the  said  eomniie- 
sioners  of  assessment  shall  have,  in  pursuance  of  the  provisions  of  section  sixteen  of 
this  act,  assessed  the  payment  of  tne  whole  or  any  part  of  said  bonds  upon  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  the  funds  to  pay  the  same 
shall  be  raised  by  tax  upon  the  real  and  personal  property  subject  to  taxatiou  in  the 
city  and  county  of  New  York,  and  included  in  the  tax  levy  for  the  years  in  which 
the  said  bonds  shall  fall  due.  The  interest  on  all  of  the  said  bonds  shall  be  paid  by  the 
city  of  New  York  until  the  same  shall  fall  due,  and  the  amount  thereof  shall  be  raised 
from  year  to  year  by  tax  upon  the  real  and  personal  property  subject  to  taxation  in 
the  city  and  county  of  New  York,  but  any  interest  that  may  accrue  upon  the  afore- 
said trust  fund  shall  be  applied  iu*  payment  of  said  interest,  and  from  the  time  thai 
said  trust  fund  shall  be  established,  the  balance  of  the  interest  only  over  and  abore 
the  amount  that  may  be  earned  from  said  trust  fund  shall  be  raised  by  taxation  m 
aforesaid. 

21.  The  new  bridge  over  the  Harlem  River,  authorized  to  be  constructed  by  the 
provisions  of  this  act,  and  the  approaches  to  such  bridge  author! ssed  to  be  constmrted 
on  the  north  side  of  the  Harlem  Kiver  in  the  Twenty-third  ward,  shidl  be  constmeted 
at  the  sole  expense  of  the  New  York  and  Harlem  River  Railroad  Company,  or  ito 
lessee,  the  New  York  Central  and  Hudson  River  Railroad  Company.  The  said  rail- 
road company  shall  prepare  plans  and  specifications  of  said  bridge  and  its  approaches 
on  the  north  side  in  the  Tweuty- third  ward  in  conformity  with  this  act,  and  file  > 
copy  of  such  plans  and  specifications  in  the  office  of  the  comptroller  of  the  city  of 
New  York.  The  said  corporation  is  authorized  and  empowered  to  conform  the 
structure  of  the  said  bridge  to  such  plans  and  directions  .as  shall  be  approved  and 
given  by  the  Secretary  of  War,  pursuant  to  authority  conferred  upon  him  by  act  ol 
Congress,  and  except  so  far  as  the  structure  of  said  bridge  shall  be  subject  to  the 
direction  of  said  Secretary  of  War,  the  plan  therefor  and  the  approaches  thereto  on 
the  north  side  in  the  Twenty-third  ward,  shaU  be  approved  by  tne  bourd  appointed 
in  pursuance  of  the  provisions  of  this  act. 

22.  All  changes  in  the  railroad  necessary  to  conform  the  grade  thereof  on  the  north 
side  in  the  Twenty-third  ward,  when  elevated  as  aforesaid,  to  the  new  elevation,  ai« 
hereby  authorized  and  directed,  and  all  grades  of  the  said  railroad  established  hj 
any  prior  act  or  acts,  or  by  any  contract  made  by  the  railroad  company  ownins.  or 
leasing  and  operating  said  railroad,  or  by  both,  with  any  public  department  of  the 
city  of  New  York,  or  with  the  city  of  New  York,  pursuant  to  any  act  of  the  legia- 
laturoi  are  hereby  changed  to  conform  to  the  provisiouB  of  this  aol. 
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28.  All  bridges  over  the  New  York  and  Harlem  Railroad  required  to  be  made  by  any 
act  or  contract  pursuant  to  any  act  of  the  legislature  of  the  State  of  New  York  which 
will  be  interfered  with  by  the  change  in  erade  of  said  railroad  reouired  by  the  pro- 
visions of  this  act,  are  hereby  authorizea  to  be  removed  except  uie  bridge  at  One 
hundred  and  forty-fourth  street,  which  is  authorized  to  be  raised  as  aforesaid,  and 
the  obligation  to  make  and  continue  the  same,  as  imposed  by  any  act  or  part  of  any 
act,  or  by  any  contract  made  pursuant  to  any  act  of  the  legislature  of  tne  State  of 
New  YorK,  is  hereby  removed  and  annulled,  anything  in  any  act  of  the  legislature 
of  the  State  of  New  York,  or  in  any  contract  made  pursuant  to  any  act  of  the  said 
legislature  of  the  State  of  New  York,  with  any  public  departmentof  the  city  of  New 
York,  or  with  the  city  of  New  York,  to  the  contrary  notwithstanding. 

24.  The  mayor,  aldermen,  and  commonalty  of  the  city  of  New  York  is  hereby  an- 
thorized  and  directed  to  pass  and  adopt  such  ordinances  as  may  be  requisite  or  nec- 
essary to  facilitate  the  said  improvement.  Said  improved  structure  and  bridge  shall 
be  exclusively  for  the  uses  and  purposes  of  the  railroad  company,  and  it  shall  not  be 
lawful  for  any  person  or  persons,  other  than  a  public  officer  in  the  execution  of  his 
duty  as  such,  with  his  ageuts  or  assistants,  to  enter  or  pass  upon  or  through  the  same 
or  any  portion  thereof,  on  foot  or  in  any  other  way  than  in  the  proper  cars  of  such 
corporation  provided  for  that  purpose,  without  the  consent  of  said  corporation,  under 
a  penalty  of  fifty  dollars  for  each  onense,  to  be  recovered  by  said  railroad  corpora- 
tion. 

25.  The  cost  of  the  construction  of  all  stations  upon  said  railway,  whether  pro- 
vided for  in  this  act  or  not,  shall  be  borne  by  the  said  railroad  corporations  or  either 
of  them,  and  shall  not  be  included  in  the  estimate  to  be  made  by  said  board  of  the 
cost  of  the  proposed  improvement  from  One  hundred  and  sixth  street  to  the  Harlem 
River,  or  to  liie  point  at  which  the  new  bridge  over  the  Harlem  River  authorized  by 
this  act  to  be  constructed  shall  commence. 

26.  Said  board  shall  begin  the  improvement  and  proceed  to  the  completion  thereof 
witii  reasonable  expedition.  When  completed,  the  New  York  and  Harlem  Railroad 
Company  and  its  lessee,  the  New  York  Central  and  Hudson  River  Railroad  Company, 
so  long  as  it  remains  such  lessee,  are  authorized  and  directed  to  run  by  steam  their 
trains  and  such  trains  of  other  railroad  companies  as  shall  have  obtained  permission 
therefor  voluntarily  g^ven  by  either  one  of  said  companies  which  may  be  operating 
said  railroad,  over  the  said  improvement  and  the  route  of  the  said  railroad,  and  in 
and  upon  the  depot  at  Forty-second  street,  and  the  switches,  turnouts,  and  sidings, 
now  authorized  by  law  north  of  said  street ;  and  no  trains  of  other  companies,  witii- 
ont  snoh  permission,  shall  be  run  thereon. 

27.  The  board  appointed  pursuant  to  the  provisions  of  this  act  shall  act  upon  any 
and  all  questions  by  a  majority  vote  of  its  members. 

28.  This  act  shall  take  efiect  immediately. 


Cbap.  413.— an  act  to  proride  for  the  oonatriiction  of  a  drawbridee  over  the  Harlem  Biver,  In  the 
city  of  New  York,  and  for  the  removal  of  present  bridge  at  Third  avenne  In  said  city. 

[Approved  by  the  governor,  Hay^2, 1892.    Passed,  thxee-flfths  being  preBent.[ 

The  people  of  the  State  of  New  York,  represented  in  senate  and  assembly,  do  enact  ae 
follows: 

Skction  1.  The  commissioner  of  public  works  of  the  city  of  New  York  is  hereby 
authorized  to  erect  and  construct  of  stone,  iron,  or  steel,  or  one  or  more  of  these  ma- 
terials, a  suitable  drawbridge  and  approaches  thereto,  with  necessary  abutments  and 
arches  over  adjacent  streets  or  avenues,  for  the  passage  of  all  persons,  animals,  vehi- 
cles, and  traffic  across  the  Harlem  River  in  said  city,  connecting  the  northerly  end  of 
Third  avenue,  in  the  twelfth  ward  of  said  city,  with  the  southerly  end  of  Third 
avenue,  in  the  twenty-third  ward  of  said  city,  the  said  bridge  to  be  constructed  as 
near  as  possible  in  the  position  occupied  by  the  present  bridge,  which  to  that  end 
shall  be  by  said  commissioner  of  public  works  removed  so  far  as  may  be  necessary  to 
allow  the  constrnction  of  the  bridge  herein  provided  for,  and  to  make  such  changes 
in  the  grade  lines  of  the  streets  or  aveunes  approaching  the  said  bridge  as  may  be 
necessary  to  carry  out  the  purposes  of  this  act,  and  for  the  proper  construction  of 
the  improvement  hereby  authorized.  Said  bridge  shall  replace  the  present  bridge 
connecting  Third  avenue  with  North  Third  avenue  of  said  city,  and  shall,  in  its  width 
for  passage,  be  not  less  than  sixty  feet,  and  the  height  of  said  bridge  in  the  clear,  at 
the  draws  hereinafter  provided  for,  shall  not  be  less  than  twenty-four  feet  above 
hi^h  water  of  spring  tides.  There  shall  be  constructed  in  the  said  bridge  one  or 
more  draws,  and  the  length  of  the  bridge  occupied  by  the  draw-span  or  «^«2D&  «9Dl^ 
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the  center  pier  separatiDg  tbem  shall  he  at  least  two  hnnclrtMl  and  forty  feet,  and 
said  bridge  sliall  otherwise  be  constructed  in  conformity  with  the  general proTisioiis 
of  law  contained  in  section  six  hundred  and  seventy-six,  ehapter  fear  hundred  and 
ten,  of  the  laws  of  eighteen  hundred  and  eighty-two,  resnlating  the  conBtruction  of 
bridges  over  the  Harlem  River  and  Spnyten  Duyvil  Creek.  Said  bridge  shall  always 
be  free  for  the  passage  of  persons,  animals,  vehicles,  and  traflSc,  and  when  completed 
shall  be  kept  and  maintained  in  good  order  and  repa&r  by  the  department  of  public 
works  in  said  city :  Provided,  hotcerer,  That  nothing  shall  be  done  under  thia  act  until 
the  plans  and  specifications  for  the  said  bridge  and  approaches  thereto,  with  the 
necessary  abutments  and  arches  as  aforesaid,  as  well  as  the  proposed  changes  hereby 
authorized  in  the  grade  line  of  the  streets  or  avenues  approacning  the  said  bridfj^ 
shall  have  been  submitted  to  and  approved  by  the  board  of  estimate  and  apportion' 
ment  of  said  city. 

2.  And  the  said  commissioner  of  public  works  of  the  citv  of  New  York  ia  hereby  an- 
thorized  to  construct  and  erect  of  wood  or  of  iron,  or  both  of  these  materials,  a  tem- 
porary bridge  crossing  the  said  river^  at  or  near  the  point  at  which  the  new  bridge 
IS  to  be  erected  for  uie  purpose  of  affording  passage  to  pedestrians  and  vehicles 
during  the  time  necessary  for  the  removal  of  the  present  bridge  and  the  constructioo 
and  completion  of  the  bridge  herein  authorized.  And  the  necessary  expense  of  the 
construction  of  said  temporary  bridge  shall,  after  the  plans  thereof  have  been  sob^ 
mitted  and  approved  of  by  the  board  of  estimate  and  apportionment  of  said  eitr, 
form  a  part  of  and  be  included  within  tiie  expenses  of  constmcting  the  new  bridge 
hereby  authorized. 

3.  The  said  commissioner  of  public  works  shally  npon  snch  approval  by  the  board 
of  estimate  and  apportionment,  proceed  to  construct  the  said  bndge  and  approaches 
thereto,  with  the  necessary  abutments  and  arches  as  aforesaid,  and  the  aame  shall 
be  completed  within  three  years  from  the  time  of  such  approval.  The  work  of  con- 
structing the  said  bridge  and  approaches  thereto,  with  the  necessary  abutments  and 
arches  as  aforesaid,  and  the  lumishing  of  all  the  material  and  labor  necessary 
thereof,  as  well  as  the  work  of  removing  the  present  bridge  over  aaid  Harlem  River, 
and  the  building  of  the  temporary  bridge  provided  for  in  section  two  hereof,  shall 
be  done  by  contract  made  at  public  letting  to  the  lowest  bidder,  pursuant  to  tiie 
general  provisions  of  law  and  ordinance  regulating  the  letting  of  oontracts  in  ssid 
city. 

4.  The  expense  of  constructing  the  said  bridge  and  approaches  thereto,  with  the 
necessary  abutments  and  arches  as  aforesaid,  shall  not  exceed  one  million  five  hun- 
dred thousand  dollars,  and  such  further  sum  which  may  be  paid  for  the  lease  of  land 
as  mentioned  in  Hection  six  thereof,  and  also  such  further  sum  fior  paying  awards  and 
compensation  for  land  taken  for  the  purpose  of  said  bridge  and  awwrds  for  damages 
caused  by  reason  of  the  change  of  grade  of  streets  or  avenues  approaching  the  same, 
authorized  by  this  act,  as  may  be  awarded  by  the  boiurd  of  assessors  of  the  said  city, 
or  proper  authority,  whose  duty  it  shall  be  to  estimate  the  damage  which  each  owner 
of  land  fronting  on  such  street  or  avenue  will  sustain  by  reason  of  such  change  to 
such  land  or  to  any  improvements  thereon,  or  the  value  of  land  taJcen,  and  make  s 
just  and  equitable  award  of  the  amount  of  such  damage  or  value  to  the  owner  or 
owners  of  such  lands  or  tenements  fronting  on  such  street  or  avenue,  and  opposite 
thereto  and  affected  by  such  change  of  grade,  and  the  value  of  any  and  aU  lands 
taken  for  the  purpose  aforesaid,  llie  comptroller  of  said  city  shall,  from  time  to 
time,  when  directed  by  the  board  of  estimate  and  apportionment,  prepare  and  iBsoe 
bonds  of  said  city  bearing  interest  at  not  more  than  three  per  centum  per  annnn 
and  redeemable  from  time  to  time,  but  not  less  tiian  twenty  vears  after  the  date 
thereof,  for  the  purpose  of  defraying  the  expense  of  constructang  the  said  bridge 
and  approaches  thereto,  with  the  necessary  abutments  and  arches  as  aforesaid,  and 
for  paying  the  awards  which  may  be  made  by  reason  of  any  change  of  grade  m 
aforesaid.  Such  bonds  shall  not  be  sold  for  less  than  the  par  value  thereof,  and  the 
moneys  received  from  the  sale  of  said  bonds  shall  be  deposited  in  the  treasury  of  the 
said  city,  and  shall  be  drawn  and  paid  by  the  comptroller  of  the  aaid  city  fttf  tbe 
several  objects  and  purposes  provided  in  this  act,  upon  vouchers  in  a  form  to  be  pr^ 
scribed  by  said  comptroller. 

5.  With  the  consent  and  approval  of  the  board  of  estimate  and  apportioDmeot 
first  had  and  obtained  the  commissioner  of  public  works,  for  and  in  behalf  of  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  is  hereby  authorized  U> 
acquire  title  in  foe  to  any  land  which  he  may  deem  necessary  for  the  purpose  of  the 
construction  of  the  said  bridge  and  approaches  with  the  necessary  abutments  or 
arches  aibresaid,  and  to  that  end  the  said  commissioner  may  maJce  application  to  the  • 
supreme  court  in  the  first  Judicial  district  for  the  appointment  of  oommiasionen  of 
estimate  and  apportionment,  specifying  in  said  application  the  landa  sought  to  be 
acquired  for  the  purpose  aforesaid.    The  proviBions  of  law  relafeizig  to  tJie  taking  fli 
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piiTate  ]>Toperty  for  public  streets  or  places  in  the  said  city  are  herebv  made  Appli- 
cable, as  far  as  may  be  necessary,  to  the  acquiring  of  the  land  as  aforesaid.  The 
amount  or  amounts  awarded  for  the  said  land  and  the  expense  of  the  proceedings 
hereby  authorized  for  the  acquiring  of  the  same  shall  not  form  part  of  nor  be  in- 
cluded within  the  expense  of  conBtrucftiQg  the  said  bridges,  the  approaches  or  the 
necessary  abutments  and  arches  thereto  authorized  by  the  fourth  section  of  this  act. 

6.  And  if  it  shall  be  necessary  to  obtain  land  on  either  or  each  side  of  the  Harlem 
River  as  the  termini  of  the  proposed  temporary  bridge  to  be  erected  duriug  the  con- 
struction of  the  new  bridge  hereby  authorized,  the  commissioner  of  public  works  is 
hereby  authorized  to  lease,  with  the  approval  of  the  board  of  estimate  and  appor- 
tionment of.  the  city  of  New  York,  suiii  clout  land  on  one  or  both  banks  of  the  said 
Harlem  River  for  said  purpose,  but  said  lease  shall  in  no  case  be  executed  for  a  longer 
period  than  three  years  from  the  time  of  the  approval  of  the  plans  and  specifications 
of  the  new  bridge  hereby  authorized,  unless  the  said  board  of  estimate  and  appor- 
tionment shall  theret-o  consent.' 

7.  This  act  shall  take  eflfect  immediately. 


£6. 
IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  Biver  is  the  name  ^ven  to  the  narrow  tidal  strait  which 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  an 
entrance  to  the  harbor  of  New  York  secondary  in  importance  only  to 
the  main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  with  the  New  England 
Stateis  and  the  British  American  Provinces  passes  almost  exclusively 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  returns,  be  maintained  for  half  a  century  longer, 
the  population  would  then  be  about  8,000,000. 

New  York  city  can  grow  only  in  one  direction,  and  that  is  into  West- 
chester County,  on  the  north,  since  on  all  other  sides  it  is  surrounded 
by  water,  and  the  development  of  the  water  fronts  along  the  Hudson 
and  East  Bivers  must,  therefore,  be  certain  and  rapid.  With  the 
development  the  imi)ortance  of  the  East  Biver  entrance  to  New  York 
Harbor  will  increase  enormously:  and  it  seems  not  unreasonable  to 
predict  that  within  the  next  fifty  years  every  foot  of  shore  line  on  both 
sides  of  the  East  Biver,  within  15  miles  of  Harlem  Biver  and  Hell 
Oate^  will  be  occupied  with  wharves  filled  with  shipping  engaged  not 
only  in  the  coasting  and  transatlantic  trade,  but  in  the  commerce  of  the 
world. 

The  East  Biver  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks  and  affected  by  violent  cuiTents. 

The  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
the  mouth  of  the  Harlem  Biver,  between  Blackwells  and  Wara  islands, 
about  opposite  Ninety-sixth  street,  New  York.  Here  the  river  turns 
at  right  angles  around  Hallets  Point,  divides  into  several  channels, 
and  runs  with  a  velocity,  varying  at  different  stages  of  the  tide,  from 
3  to  10  miles  an  hour  over  or  around  Hallets  Point,  Negro  Point,  Way 
Reef,  Shell  Drake,  Pot  Bock,  Frying  Pan,  Heel  Tap,  Holmes  Bock, 
Hog  Back,  Flood  Bock,  Hen  and  Chickens,  Gridiron,  The  Negro  Heads, 
Mill  Bocks,  Bliinelander  Beef,  and  Bread  and  Cneese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage  wrecks  at  HeU  Gate  were  numerous 
prior  to  1867.    At  that  time  some  of  tliese  iock&  pTO^%(!\/^  ^ic^^^  X^^s^ 
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water  level^  while  the  least  depth  over  others^  at  mean  low  water, 
varied  from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the 
act  approved  June  23^  1866,  an  examination  was  made  of  Hell  Gate  by 
tiie  lo^  engineer,  with  the  view  of  its  improvement  for  pmposes  of 
navigation,  and  three  separate  projects  were  submitted  January  21, 
1867,  for  the  improvement,  affording  channels  of  26  and  24  feet  in  depth 
at  mean  low  water.  The  project  which  was  adopted  in  1867  (see  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1868,  page  741)  provided  for 
the  removal  of  the  rocks  and  reefs  that  lie  directly  in  the  channel  to 
a  depth  of  26  feet  at  mean  low  water,  and  for  the  building  of  sea  walls 
and  dikes  upon  others  that  lie  near  the  edge  of  the  channel,  in  order 
to  guide  the  currents  in  such  a  way  that  vessels  might  pass  the  ree& 
in  safety.  The  cost  of  the  project  was  estimated  at  $8,692,645.15.  The 
removal  of  Hallets  Point  was  begun  in  1869  and  the  final  blast  oc- 
curred September  24,  1876.  A  new  estimate  was  made  Januarys, 
1870,  ^^ based  upon  the  process  of  tunneling  the  larger  reefs,  as  Hal- 
lets  Point  and  the  Middle  Eeef,  and  removing  the  smaller  reeft  by 
drilling  from  the  surface  of  the  water,"  and  the  cost  was  placed  i 
14,689,820. 

The  steam-driU  scow,  fitted  with  a  movable  dome  for  sabmaiine 
work,  was  first  put  in  operation  in  the  winter  of  1870-^71. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  (A 
Diamond  and  Goenties  reefs  (see  Annual  Eeport  of  the  Chief  of  En- 
gineers for  1874,  Part  II,  page  164),  and  the  total  cost  fixed  at  $5,139,- 
120.  It  provides  for  the  removal  at  Hell  Oate  to  a  depth  of  26  feel, 
mean  low  water,  of  the  reefs  at  Halletts  Pointy  Way  Beefy  Shell  Drake, 
Pot  Bock,  Frying  Pan,  Heel  Tap,  Negro  Pomt,  and  Flood  Bock,  in- 
cluding the  Gridiron.  Hen  and  Chickens^  and  Negro  Heads,  and  the 
construction  of  a  dike  to  connect  the  Mill  Bocks,  and  sea  waUs  upon 
Hog  Back  and  Holmes  Bock;  and,  in  other  parts  of  the  East  Bivefj  tot 
the  removal  of  Diamond  Beef  and  North  Brothers  Island  Beef  tot 
depth  of  26  feet,  Goenties  Beef  to  a  depth  of  25^  feet,  and  the  small 
rocks  known  as  Scaly  Bock,  Blackwells  Bock,  and  the  rook  off  Wool* 
seys  bath  house. 

The  work  of  mining  Flood  Bock  began  in  June,  1875. 

In  1880  the  debris  arising  from  the  excavation  of  the  galleries  in 
Flood  Bock  was  deposited  partly  in  a  dike  to  connect  Great  and  Little 
Mill  rocks,  and  in  1882  a  protection  wall  was  built  by  the  city  aatiuff- 
ties  upon  the  reef  at  the  head  of  Blackwell's  Island  known  as  Breed 
and  Oheese. 

The  great  blast  was  fired  October  10, 1886. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Bock,  oS  Nineteenth  street,  to  24  feet  mean  low  water,  and  again  is 
1889  to  include  the  removal  of  the  reef  oS  Diamond  Bee^  Ferry  Be4 
oS  Thirty-fourth  street,  and  Charlotte  Bock,  northwest  of  entrance  to 
Newtown  Greek,  to  26  feet  mean  low  water;  work  to  be  done  by  hired 
labor  with  the  drill  scow. 

At  the  close  of  the  fiscal  year  ending  June  30^  1891,  the  foUowing 
parts  of  this  project  had  been  executed :  Hallets  Point,  covering  3  acres; 
Ways  Beef,  Shell  Drake,  Diamond  Beef^  North  Brotiiers  Island  Beef^ 
Goenties  Beef,  and  Scaly  Bock  had  been  removed  to  t^e  depth  ocm- 
templated  in  the  project;  Pilgrim  Bock  had  been  reduced  to  a  least 
depth  of  24  feet;  Heel  Tap  had  been  broken  to  26  feet  and  dredged  to 
20.5  feet,  and  the  least  depths  on  Frying  Pan  and  Pot  Bock  were  IS 
feet  and  22.8  feet  at  mean  low  water,  resx>ectively ;  Flood  Bock  and  oot- 
necting  re^,  coveiixig  %  «rf(sra&<)\^»i^\)^^\^\si^^<^ai  to  30  feet^  and  166y5M 
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tous  of  the  debris  had  been  removed;  the  Hegro  Heads  and  Hen  and 
Chickens  had  been  reduced  to  18  feet  mean  low  water,  and  a  new  18- 
foot  channel,  500  feet  wide,  opened  across  the  reef,  and  about  one-half 
of  reef  off  Diamond  Reef  had  been  removed  to  the  plane  of  26  feet  below 
mean  low  water. 

Hell  Oate,  as  has  been  said,  is  the  worst  obstruction  found  m  the 
East  Biver;  but  there  are  many  other  rocks  and  reefs  in  other  parts  of 
this  crowded  waterway  which  are  constant  sources  of  danger  to  pass- 
ing vessels,  which  have  often  been  complained  of  and  which  ought  to 
be  removed. 

The  first  to  be  considered  is  the  long  line  of  reefs  and  isolated  rocks 
in  midstream,  extending  a  mile  and  a  half  downward  from  the  foot  of 
Black weUs  Island,  which  have  always  been  troublesome  to  vessels 
beating  up  against  the  wind  or  crossing  from  one  channel  to  the  other, 
as  the  winds  and  tides  often  compel  them  to  do,  and  which,  with  the 
continually  increasing  size  of  vessels  and  the  increasing  commerce  of 
the  river,  are  becoming  still  more  dangerous.  The  Man-of-War  Bock, 
marked  oy  a  spindle,  opposite  Thirty-eighth  street,  and  the  Thirty- 
fourth  street  rock,  are  prominent  parts  of  this  reef. 

A  second  obstruction  is  the  reef  lying  along  the  New  York  shore, 
between  Broome  street  and  Twenty-third  ^reet.  It  is  8,300  feet  long 
and  1,100  feet  wide,  and  prohibits  by  its  numerous  shoal  points  the  free 
use  of  the  wharves  on  that  front  by  deep-drafb  vessels.  It  was  sur- 
veyed in  August  and  September,  1889,  to  comply  with  the  river  and 
harbor  act  of  August  11, 1888,  and  the  report  thereon  was  submitted 
January  24, 1890.  The  cost  of  removing  the  reef  to  a  depth  of  18  feet, 
mean  low  water,  was  estimated  at  $267,996,  and  to  a  depth  of  26  feet, 
mean  low  water,  at  $4,042,718.  Pilgrim  Bock,  which  lies  opposite 
^Nineteenth  street,  and  Shell  Beef,  opposite  Tenth  street,  are  prominent 
projections  on  this  reef. 

A  third  and  still  more  serious  obstruction  to  the  navigation  of  the 
East  Biver  that  is  constantly  complained  of  by  mariners  is  Middle 
Ground,  which  is  situated  in  mid-channel  1^  miles  to  the  eastward  of 
HeU  Gate,  near  the  southern  enlxance  to  Little  Hell  Gate^  between 
Sunken  Meadows  and  Lawrence  Point,  with  a  channel  on  either  side 
of  barely  350  feet  width.  A  project  for  lowering  this  reef  to  the  plane 
of  18  feet,  mean  low  water,  has  been  approved. 

A  fourth  obstruction,  of  which  complaint  has  been  made,  lies  in  mid- 
channel  between  Bikers  Island  and  the  continental  shore  at  Baretto 
Point.  It  is  a  rocky  ledge  whose  upper  surface  is  17  feet  below  the 
plane  of  mean  low  water.  It  should  be  lowered  to  the  plane  of  26  feet, 
mean  low  water. 

The  suit  begun  vby  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  MiU 
Bocks,  Hell  Gate,  was  decided  by  the  courts  in  May,  1889,  in  favor  of 
the  United  States,  but  appeal  has  been  taken  by  the  complainant  to  a 
higher  court.  It  is  highly  important  that  the  United  States  retain 
X>os8ession  of  the  dike,  as  the  ground  is  very  much  needed  for  wharfage 
and  for  repair  shops  for  the  steam-driU  scow  and  the  dredges.  The  old 
machinery  and  worn-out  plant  and  material  stored  for  many  years  at 
Hallets  Point  have  been  sold  at  public  auction,  and  the  office  for  the 
local  conduct  of  this  improvement  has  been  transferred  to  the  dike. 

The  plant  in  active  use  on  the  improvement  has  been  put  in  good  re- 
pair during  the  year. 

The  Secretary  of  War  established.  March  9, 1892,  harbor  lines  aroxiiv^ 
Great  and  Little  Mill  Bocks,  Hell  Gate,  restxictiag  \Ihib  <^TA\s:a^>SL^^  ci'i 
piers  and  bulkheadB  to  high-water  line. 
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BRIDGES  ACROSS  THE  EAST  RIYEB. 

(1)  The  only  existing  bridge  across  the  East  Biver  was  built  under 
authority  of  State  act  of  April  16, 1867,  and  was  later  authorized  by 
act  of  CoDgress  approved  March  3, 1869.  It  is  known  locally  as  the 
"  Brooklyn  Bridge."  The  New  York  terminus  is  in  Park  Row  and  the 
Brooklyn  terminus  is  in  L^ulton  Street.  It  is  a  suspension  bridge  with 
a  single  span  across  the  river^  with  a  height  of  135  feet  in  the  clear  above 
mean  high  water  of  spring  tides  at  the  center  of  the  span  and  of  118 
feet  at  the  piers.  The  distance  between  the  piers  is  1,595  feet.  The 
bridge  was  opened  to  traffic  May  23, 1883« 

(2)  Another  bridge  was  authorized  to  be  built  across  the  East  Biver, 
near  the  middle  of  Blackwells  Island,  by  act  of  Congress  approved 
March  3, 1887.  This  act  required  that  the  construction  of  the  bridge 
should  be  begun  within  three  years  from  the  date  of  approval  of  the 
plans  by  the  Secretary  of  War.  As  the  approval  was  given  in  Octo- 
ber, 1887,  and  as  the  incorporators  have  not  begun  work,  the  authority 
has  lapsed.  It  is  stated  that  the  franchise  was  reenacted  by  the  State 
legislature  at  its  last  session,  but  no  Congressional  act  has  been  iMiuBsed 
in  relation  to  it. 

(3)  By  State  act  approved  March  9, 1892,  authority  was  given  to  the 
East  Biver  Bridge  Company  to  construct  and  operate  a  x>6nnanent 
bridge  between  Broadway,  in  the  city  of  Brooklyn,  across  the  East 
Biver  to  a  point  between  Delancey  and  Bivington  streets,  New  York 
City;  also  to  build  a  second  bridge  between  Fulton  stree^  in  the  dty 
of  Brooklyn,  across  the  East  Biver,  to  a  x>oint  between  Jackson  and 
Scammel  streets,  IS'ew  York  City.  These  bridges  have  not  yet  been 
authorized  by  an  act  of  Congress. 

WORK  DONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1882. 

Flood  Bock. — TJ.  S.  Engineer  dredges  Flood  Bock  and  .HeB  Oate  con- 
tinued at  work  throughout  the  year.  Dredge  Flood  Bock  was  ^igaged 
continuously  on  this  reef,  but  dredge  Hell  Oate  was  transferred  tootiber 
parts  of  the  East  Biver  from  March  1  to  June  15, 1892. 

They  have  not  obstructed  the  free  navigation  of  the  river,  as  the 
channels  to  the  northward  and  to  the  southward  have  afforded  oonvai' 
ient  passage  for  shipping.  It  is  not  advisable,  however,  to  increase 
the  plant  at  this  point,  as  it  is  better  to  defer  the  final  oompleti(Hi  of 
the  work  than  to  overcrowd  the  channels  with  dredging  plant. 

The  minor  repairs  necessary  to  keep  the  plant  in  good  order  were 
made  from  time  to  time  without  causing  any  great  susx>ension  of  work. 
The  winter  season  was  not  suf&ciently  severe  to  require  the  withdrawal 
of  the  dredges. 

The  following  shows  in  detail  the  work  done  during  the  year: 
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Total  remoyed  since  explosion,  October  10,  1885: 

Tour. 

Br  contract 83.097 

By  hired  labor,  naing  Goyemment  plant 94,279 

Total 177,876 

The  dredged  rock  has  been  damped,  as  heretofore,  in  the  deep  hole 
off  Eighty-niDth  street,  East  Biver.  This  has  not  caused  any  percep- 
tible decrease  in  depth,  the  soundings  there  still  ranging  from  80  to 
120  feet,  mean  low  water. 

The  result  of  the  year's  work  has  been  to  reduce  practically  to  26 
feet,  mean  low  water,  an  area  equivalent  to  one-half  of  the  original 
reef.  The  bulkhead,  covering  an  area  of  about  100  feet  by  100  feet,  that 
has  been  kept  intact  for  the  protection  of  the  dredges  against  the  strong 
currents,  has  been  lowered  to  8  feet,  approximately,  at  mean  low  water, 
and  there  is  no  longer  any  part  of  the  original  obstruction  that  has 
over  it  less  than  8  feet  at  mean  low  water.  No  additional  width  has 
been  gained  for  the  18-foot  channel,  which  remains,  as  before  reported, 
at  500  feet 

On  September  24, 1890,  a  special  report  on  this  improvement  was 
submitted  to  the  Chief  of  Engineers,  in  which  the  statement  is  made 
that  for  the  year  ending  June  30, 1800,  the  cost  of  removing  the  broken 
stone  by  the  Government  plant  was  $1.08^  per  ton,  as  contrasted 
with  the  lowest  bid  for  doing  the  work  by  contract  in  that  year  of  $2.19 
per  ton.  During  the  year  ending  June  30, 1891,  the  cost  of  raising  and 
dumping  the  stone  by  the  use  of  the  Oovemment  plant  was  $1.35  per 
ton,  and  during  the  past  year  the  cost  was  $1.46  per  ton,  including  the 
cost  of  repairs  to  the  plant. 

This  increase  of  cost  for  doing  the  work  during  the  present  year  over 
that  done  shown  in  1890  is  due  to  the  fact  that  the  stone  becomes  more 
difficult  to  remove  as  the  water  deepens.  The  fine  material  is  sifted 
from  the  coarse  as  the  grapple  rises  through  the  water,  and  the  lower 
strata  become  gradually  covered  with  powdered  fragments  which  ob- 
struct the  free  penetration  of  the  teeth  of  the  grapple. 

Again  it  is  found  that  portions  of  the  reef  are  less  broken  than  others, 
requiring  a  larger  amount  of  surface  blasting  to  reduce  the  blocks  to 
the  size  which  it  is  safe  and  economical  for  the  grapples  to  raise. 
A  survey  of  the  reef  is  now  in  progress. 

Shell  Reef  and  Middle  Grotmd,  apposite  Sunken  Meadow. — ^At  the  open- 
ing of  the  fiscal  year,  under  the  contract  with  B.  G.  Packard,  dated 
December  19, 1890,  operations  were  in  progress  on  Shell  Beef  between 
[Eighth  and  Twelfth  streets  with  a  large  grapple  dredge. 

On  August  1, 1891,  this  dredge  was  transferred  to  Middle  Ground, 
remaining  there  until  August  19,  when  she  returned  to  Shell  Beef  and 
continued  work  until  September  3,  at  which  time  the  heavy  mat^iaJ 
lying  on  the  surface  had  been  removed. 

On  September  10  a  large  dipper  dredge  was  placed  on  this  improve- 
ment, and  continued  at  work  until  the  end  of  the  fiscal  year. 

During  the  fiscal  year  52,803^  cubic  yards  of  fine  material,  and  2,607^ 
tons  of  bowlders  weighing  one  ton  and  over  were  removed. 

On  April  16, 1892,  the  contractor  applied  to  have  his  contract  ex- 
tended, and  to  have  the  whole  of  the  unexpended  balance  of  the  allot- 
ments made  for  Shell  Beef  and  Middle  Ground  improvements  used  at 
the  former  place.  The  applicatiim  was  made  on  the  ground  that  when 
the  reef  was  stripp^  of  its  thin  covering  of  bowlders  and  coarse  materia] 
solid  rock  only  was  found  underneath  tor  the  removal  ot  TRbkb.iiDL^  ^^^- 
tract  contained  no^rovisioiir 
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The  application  was  granted  by  the  Chief  of  Engineers  April  20. 

The  large  grapple  dredge  began  work  on  Middle  Ground  Angast  1, 
and  continn^  until  August  18.  The  area  of  the  reef  was  stripped  ci 
all  loose  stones,  323  tons  of  stone  weighting  one  ton  and  over  and  392 
cubic  yards  of  small  stone  being  removed.  The  balance  of  the  reef  is 
solid  ledge  rock,  and  will  have  to  be  drilled  and  blasted. 

On  May  25  the  United  States  Engineer  dredge  Hell  Gate  anchored 
on  ^'  Nes"  rock,  on  the  northern  end  of  SheU  Beef,  off  Nineteenth  street 
This  was  a  large  bowlder  which  proved  too  heavy  for  the  dredge  to 
raise,  and  was  broken  by  sur£a>oe  blast  and  removed  in  pieces.  Work  was 
then  begun  on  the  cluster  of  bowlders  lying  on  the  same  reef  between 
Sixteenth  street  and  Eighteenth  street.  Two  large  bowlders  were 
blasted  and  158  tons  were  raised,  clearing  the  bottom  of  all  stone  pro- 
jecting above  18  feet,  mean  low  water.  On  June  15  the  dredge  retimed 
to  her  regular  work  on  Flood  Bock. 

Ferry  Beefy  off  Thirty-fourth  street — ^This  is  a  rocky  reef  in  the  East 
Biver  about  1,000  feet  ficom  Thirty-fourth  street  ferry,  New  York  City. 
It  measures  250  feet  by  100  feet,  and  at  the  time  of  the  survey,  in  July, 
1889,  had  a  least  depth  over  it  of  7.1  feet,  mean  low  water.  Dunng  1S89 
this  reef  was  covered  by  surface  blasts  by  the  United  States  steam  drill- 
ing scow  and  the  broken  rock  removed  by  the  United  States  dredge  Hdt 
€fate;  1,484  tons  of  broken  stone  were  raised  and  dumped,  and  whoi 
work  was  suspended,  November  26, 1889,  a  depth  of  19  feet^  approxi- 
mately, mean  low  water,  had  been  obtained. 

Work  was  resumed  by  the  United  States  steam-drill  scow  €hn.  John 
Newton  on  January  19, 1892,  by  sorface  blasting  and  continued  mitil 
March  1.  A  survey  made  at  that  time  showed  that  the  area  of  the  reef 
within  the  26-foot  curve  was  13,750  square  feet,  and  an  average  depth  of 
22.6  feet,  with  a  least  depth  of  17.5  feet,  mean  low  water.  The  quantify 
of  material  to  be  moved  to  give  a  depth  of  26  feet  was  3,600  tons. 

On  March  3  United  Stat^  Engineer  dredge  Hell  Oate  began  opera- 
tions raising  the  broken  stone,  and  continued  until  May  9,  when  she  was 
transferred  to  Baxter  Ledge,  Upper  New  York  Harbor. 

The  United  States  steam-drill  scow  having  completed  the  repairs  an- 
tiiorized  by  Department  indorsement  of  January  23, 1^2,  at  a  cost  of 
1 7.502.45,  jesumed  work  on  Ferry  Beef  May  11. 

On  May  24  the  drill  scow  was  transferred  to  Barter  Ledge  to  com- 
plete the  r^noval  of  that  reef,  and  returned  to  Ferry  Beef  June  17; 
where  work  is  now  in  progress. 

The  following  table  shows  in  detail  the  work  done  daring  the  fiseil 
year: 

Fnmherof  tunes  dome  was  lowered ^ 

Number  of  holes  drilled 8 

Total  deptii  of  holee  driUed feet..  U4 

Actual  tune  mnning  drills hours. .  ^ 

Number  of  driU-hole  blasts  fired * 

Number  of  surface  blasts  fired Stf 

Pounds  of  explosive  used 2B,^ 

Tons  of  broken  stone  raised  by  diver 35 

Tons  of  broken  stone  raised  by  dredge  JSeZI  Gate 1,81 

Tons  of  broken  stone  and  sand  raised  by  pump SB 

Total  tons  raised  and  dumped  during  the  year 1,^ 

Total  tons  raised  and  dumped  since  the  beginning  of  operations,  September 

lify     l009«aaa*»  •••■.•  ..•••.  ....  ■■•■  •••«  •«■•  ■•••  .••.  •■■...  •••.  •■•.  ■•..  ......        S)™ 

Beef  off  Diammd  Beef—The^  United  States  steam-drilling  scow  Qf^ 
John  Newton  continued  work  on  this  reef  until  January  18, 1892,  M 
wMch  time  t^e  &^A  «»N7^«^  ^^nb\i  the  horizontal  bar  was  made  and  b0 
point  disoov^cod.  a\iov^  ^e  ^«si&xA  1^  \s^\s)s^»s\.%v^  watu; 
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The  oi>erati0n8  dnring  the  year  consisted  in  lowering  the  high  points 
by  sniface  blasting  and  in  removing  broken  rock  by  diyers  and  by  the 
centrifagal  pomp. 

The  following  table  shows  in  detail  the  work  done  during  ihe  year : 

Hnmber  of  surface  blasts  fired 536 

Pounds  of  explosive  used  (ForciteNo.  2) 28,078 

Tons  of  broken  stone  raised  bv  divers 544.5 

Tons  of  broken  stone  and  sand  raised  by  pnmp 666.7 

Total  tons  raised  and  damped  during  the  year 1, 211. 2 

Total  tons  raised  and  dumped  since  beginning  of  operations,  July  8, 1889 5, 691. 4 

This  reef  consisted  originally  of  two  separate  rocky  projections  above 
the  26-foot  curve,  having  areas  10,000  square  feet  and  16,000  square 
feet  respectively,  with  a  least  depth  of  23.3  feet  and  20.8  feet,  mean 
low  water.  It  lies  between  the  Battery  and  Brooklyn  and  is  about 
150  yards  northeast  of  the  place  occupied  by  Diamond  Beef  previous 
to  its  removal.  The  surface  of  the  reef  was  covered  with  sand,  gravel, 
and  small  bowlders,  which  made  the  operations  of  drilling  and  blast- 
ing exceedingly  dif&cult.  Work  in  the  swift  currents  of  the  East  Biver 
is  necessarily  slow,  as  the  divers  can  not  go  down  excepting  at  slack 
water,  and,  as  but  two  of  these  occur  during  the  day,  each  of  an  average 
duration  of  40  minutes,  but  little  daily  progress  was  possible. 

The  United  States  steam  drilling  scow  began  work  on  this  reef  July  8, 
1889,  and  continued  up  to  January  18, 1892,  with  but  two  intermissions, 
from  September  18,  1889,  to  November  7,  1889,  during  which  time  it 
was  placed  on  Thirty-fourth  Street  Beef,  and  from  January  27, 1890, 
to  May  13, 1890,  during  which  time  operations  were  suspended  on  ac- 
count of  cold  weather. 

Various  methods  of  raising  the  rock  broken  by  the  operations  of  the 
drill  scow  were  tried,  but  the  most  satisfactory  and  economical,  and  the 
one  which  was  chiefly  used,  was  to  drill  shallow  holes  and  to  repeat  the 
operations  of  blasting  and  dredging  over  the  same  ground  until  final 
depths  were  reached. 

The  sand  overlying  the  rock  and  the  small  broken  stone  were  pumped 
up  by  means  of  a  centrifugal  pump.  This  pump  was  run  only  during  the 
time  when  the  currents  were  too  strong  for  the  divers  to  work  under 
water,  and  the  results  obtained  were  highly  satisfactory. 

The  northwest  portion  of  the  reef  was  swept  with  the  horizontal  bar 
and  cleared  for  a  depth  of  26  feet,  mean  low  water,  on  March  23, 1891, 
and  the  southeast  portion  on  January  18^  1892.  The  area  swept  over 
was,  in  the  former  case,  seven  times  and,  in  the  latter  case,  four  times 
the  area  originally  developed  by  the  soundings,  and  the  many  shoal 
points  found  in  this  area  necessitated  frequent  surface  blasting  and 
considerable  additional  labor. 

The  following  table  shows  in  detail  the  work  done  on  this  reef  since 
the  beginning  of  operations,  July  8,  1889. 

Knmber  of  times  dome  was  lowered 70 

Iffamber  of  holes  drilled 563 

Total  depth  of  holes  drilled feet..  8,860.2 

Actual  tune  nuixiiiig  drills hours. .  997. 8 

Knmber  of  driU-bo&  blasts  fired 70 

Kmnberof  sar&ce  blasts  fired 1,008 

Pounds  of  explosive  used  (Forcite  No.  2) '. 71,622 

Tons  of  broken  stone  raised  by  divers 1, 739. 6 

Tons  of  broken  stone  raised  by  dredges 2, 806. 6 

Tons  of  broken  stone  and  sand  raised  by  pump 1, 646. 8 

Total  tons  raised  and  dumped 6, 691. 4 

Total  number  of  working  days 645 

Total  number  of  days  worked  by  dredges ^^ 

Total  cortjiiUBluding^  hire  of  dredges ^Ki,^AS>,^ 

Cfmt  P^  ^om  of  nick  reHkiOYed ^'^2b«^ 
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All  the  old  engineer  property  pnrchased  at  various  times  for  East 
Biver  improvement,  and  which  had  been  stored  at  Hallets  Point  for  a 
number  of  years,  was  sold  at  public  auction  March  24, 1892,  and  on  the 
expiration  of  the  lease,  May  1, 1892,  the  engineer  office  and  depot  were 
established  upon  the  Government  dike  connecting  Great  and  Little 
Mill  Eocks,  using  for  this  purpose  the  Government  buildings  which  had 
formerly  been  built  upon  Hallets  Point. 

Under  authority  of  the  Chief  of  Engineers,  March  2, 1892,  the  timber 
wharf  on  the  west  side  of  the  dike  was  enlarged  at  an  expense  of  $1,074 
so  as  to  provide  adequate  berths  for  all  the  Government  plant. 

The  wharf  is  still  somewhat  limited  for  the  number  of  vessels  which 
will  use  it,  but  the  water  space  is  sheltered  and  the  accommodatioiiB 
afforded  will  be  made  to  answer  present  purposes. 

The  expenses  incurred  on  account  of  the  improvement  during  the 
year  amounted  to  $160,546.81,  of  which  $22,895.33  remained  outstand- 
ing at  the  close  of  the  fiscal  year. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  ob- 
structions in  East  Biver  and  Hell  Gate  during  the  fiscal  year  ending 
June  30, 1894,  is  $300,000,  to  be  applied  to  the  removal  of  Flood  Boel^ 
to  continuing  the  operations  with  the  steam  drill  scow,  to  extending 
the  work  on  Shell  Beef,  and  to  the  removal  of  such  other  rocks  and 
reefs  at  other  points  in  the  channel  iis  may  be  shown  to  be  obstmctiYe 
to  navigation,  notably  the  reefs  at  Middle  Ground  and  Baretto 
Point. 

As  no  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1893, 
has  passed  at  the  date  of  this  report,  it  is  deemed  necessary  to  say 
that  the  balance  of  $41,673.54  on  hand  at  the  close  of  the  year  will  b« 
reserved  to  provide  for  the  operation  of  the  drill  scow  and  engineer 
dredges  during  the  ensuing  year.  Should  such  a  bill  pass  before  the 
close  of  the  working  season,  providing  additional  appropriation  fox 
this  improvement,  the  existing  balance  will  be  used  in  extending  work 
under  the  contract  for  the  removal  of  Shell  Beef,  as  authorized  bj 
Department  letter  April  20, 1892,  to  which  reference  is  made  in  tius 
rei)ort  under  head  of  improvement  of  Shell  Beef. 

The  work  Ib  in  the  coUeotion  dlHtriot  of  New  York.  The  nearest  port  of  eotiy  ii 
New  York  City.  The  nearest  light-house  is  Black weUs  Island  light.  The  netnft 
fort  is  Fort  Columbus,  Governors  Island,  New  York  Harbor. 

AMOUNTS  APPKOPKIATED. 

By  acts  of  Congress  approved — 

July  25, 1868 $85,00(l« 

April  10, 1869 178,300.00 

July  11,  1870 250,000.00 

March  3, 1871 25O.O00.0D 

June  10,  1872 225,000.00 

March  3, 1873 225,000.00 

June  23, 1874 225,000.00 

March  3,  1875 ^0,000.00 

August  14,  1876 250,000.00 

June  18,  1878 350,000.00 

March  3,  1879 250,000.00 

June  14, 1880 200,000.00 

March  3,  1881 2OO,O00.0D 

May  4,  1882 50,000.00 

By  act  of  Congress  passed  August  2,  1882 200,000.00 

By  acts  of  Congress  approved — 

July  5, 1884 8ea,000.« 

August  5, 1886 112,50aflO 
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By  act  passed  August  11,  1888 $250,000.00 

By  act  apDroved  September  19,  1890 200,000.00 

Beceived  orom  other  sources d|719. 62 

4,  lU,  519. 62 

Deduct  amount  reverted  to  United  States  Treasury $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11,000.00 

14, 158. 55 

4, 100, 361. 09 
Amount  expended  to  June  90, 1892,  inclusive  of  outstanding  liabilities.  4, 057, 329. 98 

Money  statement 

July  1,  1891,  balance  unexpended $203,577.89 

July  30, 1892,  amount  expended  during  fiscal  year 137, 651. 48 

July  1, 1892,  balance  unexpended 65,926.41 

July  1,1892,  outstanding  liabilities $22,895.33 

July  1, 1892,  amount  covered  by  uncompleted  contracts 1, 357. 54 

24, 252. 87 

July  1, 1892,  balance  available 41,673.54 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 191, 673. 54 


"  Amount  (estimated)  required  for  completion  of  existing  project 888, 840. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 300,000.00 

Submited  in  compliance  with  requirements  of  sections  2  of  river  and* 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  90,  1890,  have  remained 
practically  unchanged  and  are  therefore  herein  repeated. 

The  registered  tonnage,  exclusive  of  coastwise  vessels  and  local  steamers,  so  far  as 
it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belonging  to 
New  York  Harbor  proper  that  it  is  impossible  to  make  a  separate  statement  for  it. 

The  following  list  of  vessels,  not  incuusive  of  daily  passenger  and  freight  steamers, 
passing  through  Hell  Gate  for  the  fiscal  year  ending  June  30, 1890,  has  been  compiled 
from  the  marine  records  at  Whitestone,  Long  Island,  kept  by  the  New  York  Herald: 

Bonxkd 

BOIlth. 

Steamers 

Shim 

Barks 

Brigs 

Sefaooners 

Tags 

Ba^es 

Chap.  lOl.^AN  ACT  to  incorporate  the  Bast  River  Bridge  Compaay. 
[Approyed  by  the  governor  March  9, 1892.    Passed,  three-fifths  being  present.] 

The  people  of  the  State  of  New  York,  repreeented  in  Senate  and  Aaaembly,  do  enact  ae 
follows: 

Skctiox  1.  George  Hoadly.  Adolph  Ladenburg,  Abram  J.  Hardenberg,  Gtoorge  W. 
Wingate,  and  Frederick  Uhlmann  and  their  associates,  or  a  majority  of  them,  are 
Iiereby  created  a  body  corporate  and  politic  by  the  name  of  the  East  River  Bridge 
Company,  for  the  purpose  and  with  the  duty  of  constructing  and  operating  Oi  -^tvda*- 
nent  bridge  between  a  point  at  or  near  Broadway,  in  the  olty  ol  BtookXyEi^  wst^iM^  ^^ 
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East  River,  to  a  point  or  place  betweeu  Delancey  and  Rivinfl^D  streets,  in  the  city 
of  New  York,  hereinafter  more  particularly  described,  together  with  all  necenary 
appurtenances  and  approaches  thereto,  and  stations,  and  which  is  also  empowered 
and  authorized  to  build  a  second  bridge,  hereinafter,  in  section  sixteen  of  this  set 
more  particularly  described,  together  with  all  necessary  appurtenances,  approaches, 
and  stations ;  and  in  all  cases  of  the  destruction  of  eitner  or  both  bridges,  to  recon- 
struct the  same ;  and  said  corporation  shall  possess  the  general  powers  and  priTilsget 
granted  to,  and  be  subject  to  the  liabilities  and  restrictions  imposed  upon,  corpora- 
tions generally  by  and  as  prescribed  in  chapters  five  hundred  and  sixty-toree  and  five 
hundred  and  sixty-four  of  the  laws  of  eighteen  hundred  and  ninety,  known  respec- 
tively as  the  general  corporation  law  and  the  stock  corporation  law,  and  any  sets  is 
amendment  or  in  substitution  thereof. 

2.  The  capital  stock  of  said  corporation  shall  be  twenty-five  million  dollars,  divided 
into  two  hundred  and  fifty  thousand  shares  of  one  hundred  dollars  each,  and  may  at 
any  time  be  increased  or  diminished  by  the  board  of  directors  with  the  consent,  in 
writing,  of  stockholders  holding  a  majority  of  the  stock  then  issued  and  ontstandmg. 
The  shares  shall  be  transferred  in  such  a  manner  as  shall  be  prescribed  by  the  by- 
laws of  such  corporation.  Subscriptions  to  the  capital  stock  of  the  corporation,  ex- 
cept as  herein  otherwise  provided,  shall  be  paid  at  such  times  and  in  such  install- 
ments as  the  board  of  directors  may  by  resolution  require.  If  default  shall  be 
made  in  the  payment  of  any  installment  as  required  by  such  resolution,  the  board 
may  declare  the  stock  and  all  previous  payments  thereon  forfeited  for  the  use  of  the 
corporation  after  the  expiration  of  sixty  days  from  the  service  upon  the  defaultiii^ 
stockholder,  personally  or  by  mail,  directed  to  hiui  at  his  post-office  address,  of  a 
written  notice  requiring  him  to  make  payment  within  sixty  days  from  the  service  of 
the  notice,  at  a  place  specified  therein,  and  stating  that  in  case  of  iailure  to  do  ao^ 
his  stock  and  all  previous  payments  thereon  will  be  forfeited  for  the  use  of  the  cor- 
poration. 

3.  The  persons  named  in  the  first  section  of  this  act,  together  with  four  others  to  be 
deei^atedby  a  majority  of  said  persons,  shall  constitute  the  first  board  of  directon 
of  said  corporation  and  shall  hold  their  places  as  such  until  the  first  Monday  of  Jose, 
eighteen  hundred  and  ninety-three,  and  until  others  shall  be  elected  in  their  stead. 
The  said  persons  or  majority  of  them  shall  meet  and  organize  as  such  board  of  directon 
within  thirty  days  after  the  passage  of  this  act  and  adopt  by-laws  for  the  corporatioiL 
The  number  of  directors  after  the  time  last  mentioned  shall  not  be  less  than  nine  nor 
more  than  fifteen,  to  be  fixed  by  the  by-laws  of  the  corporation.  An  election  of  direc- 
tors, all  of  whom  must  be  stockholders  of  said  corporation,  shall  take  place  on  the  firrt 
Monday  of  May,  in  the  year  eighteen  hundred  and  ninety  three,  and  annually  on  said 
day  thereafter,  at  an  hour  and  place  to  be  designated  by  the  by-laws ;  and  the  pensoi 
then  elected  bv  a  majority  of  the  shares  voted  upon  by  the  stockholders,  in  penoo 
or  by  proxy,  shall  constitute  the  board  for  the  then  ensuing  year  and  until  othen 
shall  be  elected  in  their  places.  All  vacancies  which  shall  be  caused  in  the  boardof 
directors  by  death,  resignation,  and  mental  incompetency,  removal  from  the  Stateor 
otherwise,  shall  be  filled  by  appointment  by  a  majority  of  the  remaining  membcn 
for  the  balance  of  the  term  thus  vacated.  The  board  of  directors  shall  have  power 
to  make  all  reasonable  by-laws  and  rules  for  the  government  of  the  corporation  and 
its  officers  and  agents.    A  majority  of  said  board  shall  constitute  a  quorum. 

4.  The  officers  of  the  corporation  shall  consist  of  a  president,  vice-presideDt,  8e^ 
retary,  and  treasurer,  who,  except  as  hereinbefore  provided,  shall  be  annuaJly  elected 
by  the  incoming  board  of  directors ;  such  subordinates  may  be  appointed,  nom  tini 
to  time,  as  the  hoard  may  direct. 

5.  The  said  corporation  is  hereby  empowered  to  purchase,  receive,  hold,  snd  av 
such  real  estate  or  interest  therein  as  may  be  necessary  and  convenient  to  accomplisl) 
the  object  for  which  this  charter  is  granted,  and  shall  have  power  to  locate  tfd 
construct  the  necessary  approaches  to  said  bridge  or  bridges,  and  said  oorporatiai 


thereof.  All  such  real  estate,  sites,  or  locations,  except  donations,  as  shall  be  entered 
upon  as  aforesaid,  shall  be  purchased  of  the  owner  or  owners  at  a  price  to  be  mutnallf 
agreed  upon.  In  case  the  said  corporation  can  not  agree  with  the  owner  or  owttn 
01  any  such  real  estate  or  of  any  interest  or  easement  therein,  it  shidl  have  the  li^^ 
to  acquire  the  same  in  the  maimer  and  by  the  special  proceedings  provided  for  tbe 
eondemnation  of  real  property  by  chapter  twenty-three,  title  one,  of  the  Code  of 
Civil  Procedure  of  the  State  of  New  York,  and  any  acts  amendatory  thereof,  orii 
addition  thereto. 

6.  The  said  corporation  is  also  hereby  authorized  to  lawfully  acquire,  use,  and  o^ 
copy  so  much  of  the  land  under  water  or  otherwise  of  the  said  East  River,  not  ex- 
oeeaing  in  all  a  front  oii  c^\V\i«t  f^hote  of  three  hundred  and  fifty  feet  for  any  brid^ 
as  may  be  necessary  lot  t^e  coi!A\»T\ifi>\^Qin  <A  \Xk^^v6T%«si.dL  towers  of  the  bridge  to  i* 
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eonstmcted  by  it.  If  an^  portion  of  the  land,  nnder  water  or  otherwise,  reqnired 
for  the  construction  of  said  bridge  on  or  near  tne  shore  of  either  Manhattan  Island 
or  Long  Island,  shall  have  become  or  be  the  property  of  any  individnal,  or  monicipal 
or  other  corporation,  the  same  may  be  taken  and  acquired  by  the  corporation  hereby 
created  by  proceedings  under  the  condemnation  act,  as  above  provided,  in  eases  whero 
said  corporation  can  not  agree  with  the  owners  thereof  for  the  purchase  of  the  same. 
Bat  nothing  in  this  act  shall  be  construed  to  allow  said  company  to  take  or  acquire 
any  lands  under  water  or  above  water  which  may  have  been  owned  or  leased  and 
used  as  a  ferry  by  any  corporation  under  the  laws  of  the  State  of  New  York  prior  to 
January  first,  eighteen  hundred  and  ninety,  and  which  may  on  that  date  have  been 
necessarily  so  used.  If  any  of  the  sites  for  the  location  of  the  abutments,  piers, 
columns,  and  anchorages  of  said  bridges  or  the  columns  supporting  approaches,  shall 
be  owned  or  claimed  by  the  mayor,  aldermen,  and  commonalty  of  the  city  of  New 
York,  or  by  the  city  of  Brooklyn,  then  the  commissioners  of  the  sinking  fund  of  the 
city  of  New  York,  if  the  same  be  located  in  that  city,  or  the  mayor  and  eomptroUer 
of  the  city  of  Brooklyn,  if  the  same  be  located  in  that  city,  are  hereby  autnorized 
and  empowered  to  agree  on  behalf  of  such  city,  with  said  corporation  hereby  created, 
upon  a  price  or  sum  to  be  paid  by  said  corporation  for  the  use  and  occupancy  of  said 
land  or  lands  under  water  or  otherwise,  and  of  the  sites ;  and  if  such  commissioners 
of  the  sinking  fund  of  the  city  of  New  York  or  the  mayor  and  comptroller  of  the  city 
of  Brooklyn  and  the  said  company  are  unable  to  agree  upon  such  price  or  sum,  then 
said  company  may  take  and  acquire  said  land  or  lands  nnder  water  or  otherwise  and 
said  sites  by  proceedings  of  condemnation  in  the  manner  above  provided.  But  no 
part  of  any  abutment,  column,  pier,  or  anchorage  of  any  portion  oi  any  bridge  which 
may  be  used  in  whole  or  in  part  as  a  drive  or  road  way  for  vehicles  drawn  by  animals, 
or  for  use  by  equestrians,  shall  be  located  in  whole  or  in  part  upon  or  in  any  street, 
avenue,  or  public  place  within  the  city  of  New  York  or  Brooklyn,  except  to  cross  the 
same :  Protidedy  hotceveTf  also.  That  any  portion  of  any  approach  to  either  of  said 
bridges  which  may  not  be  used  in  whole  or  in  part  as  a  drive  or  road  way  for  vehicles 
drawn  by  animals,  or  for  the  use  by  equestrians,  may  be  supported  by  iron  columns 
placed  in  any  public  street  within  said  cities,  or  either  of  them,  as  designated  by 
the  commissioner  of  public  works  of  either  of  said  cities. 

7.  The  said  corporation  may  borrow  such  sums  of  money  as  may  be  necessary  in 
the  opinion  of  its  board  of  directors,  from  time  to  time,  for  constructing,  completing, 
and  maintaining  and  operating  its  bridge  or  bridges,  appurtenances  and  approaches 
thereto,  and  stations,  and  for  acquiring  the  necessary  real  estate  for  the  site  thereof, 
the  necessary  stations,  buildings,  and  appurtenances  thereof,  and  the  approaches 
thereto,  and  to  mortgage  its  coi^rate  property  and  franchises,  including  its  fran- 
chise to  be  a  corporation,  and  issue  its  bonds  to  secure  and  provide  for  the  payment 
of  any  debt  which  shall  be  contracted  by  such  corporation  for  the  purposes  aforesaid, 
upon  such  terms  and  conditions  as  to  the  board  of  directors  may  seem  proper,  and  it 
shall  be  lawful  for  any  other  corporation  to  loan  its  credit  to  the  corporation  hereby 
created,  and  it  shall  be  lawful  for  any  corporation  or  any  municipality  in  the  State 
of  New  York,  except  where  the  same  may,  by  the  provisions  of  the  constitution  of 
the  State  of  New  York,  be  prohibited  from  so  doiufr,  to  subscribe  to  or  become  the 
owner  of  the  stock,  bonds,  or  other  securities  thereof  in  like  manner,  and  with  like 
rights  as  individuals. 

8.  The  said  corporation  is  hereby  empowered  to  merge  and  consolidate  its  capital 
stock,  franchises,  and  property  with  the  capital  stock,  franchisee,  and  property  of 
any  other  corporation  or  corporations,  in  the  manner  and  with  the  effect  provided  in 
and  by  the  act  known  as  the  ''raUroad  law,''  being  chapter  five  hundred  and  sixty- 
five  of  the  laws  of  eighteen  hundred  and  ninety,  and  any  act  or  acts  amending  or 
extending,  or  in  substitution  of  the  same,  so  far  as  the  same  are  applicable  thereto, 
and  said  corporation  shall  further  have  power  to  lease  its  bridge  or  bridges,  or  any 
part  thereof,  its  or  their  appurtenances  and  approaches  thereto,  and  stations,  to  any 
corporation  or  corporations  for  such  time  and  on  such  terms  as  may  be  agreed  upon, 
power  and  authority  being  hereby  likewise  conferred  on  such  lessee  company  to  ac- 
cept such  lease  or  leases.  In  case  of  consolidation  with  any  other  corporation  or  cor- 
porations, all  the  powers  hereby  conferred  on  said  company  may  be  exercised  by  the 
consolidated  company. 

9.  The  directors  of  the  said  corporation  may  issue  stock  thereof  at  such  time  and 
in  such  manner  and  amounts,  and  upon  such  terms  as  they  shall  deem  proper,  and 
may  also  issue  stock  for  the  purpose  of  purchasing  property,  both  real  and  personaL 
necessary  for  the  purpose  of  the  corporation,  to  the  amount  of  the  value  thereoi^ 
and  may  also  issue  stock  for  work,  labor,  and  services  performed  or  materials  fur- 
nished to  said  corporation  for  the  use  and  purposes  thereof,  and  the  stock  so  issued 
shall  be  deemed  full  paid  and  shall  not  be  Uabie  to  any  further  assessments;  neither 
shall  the  holders  thereof  be  liable  for  any  other  payments  on  such  stock,  under  the 
provisions  of  this  act,  but  in  all  statements  and  reports  of  the  corporation  hereby 
created  to  be  published,  saoh  stock  shall  not  be  stated  or  lepoilcd  a&  Wv£k%^\^i»& 
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in  cash  to  the  corporation,  bnt  shall  be  stated  and  reported  according  to  the  ftet 
Bnt  at  least  ten  per  centum  of  the  par  value  of  the  capital  stock  of  the  company,  tt 
the  time  of  the  nrst  subscription  thereto,  shall  be  paid  into  the  treasury  of  the  cor- 
poration in  cash,  and  until  such  payment  shall  have  been  made  the  company  shall 
haye  no  power  to  acquire  any  real  estate  for  its  corporate  purposes  or  proceed  with 
construction.  Such  first  subscription  shall  be  made  within  sixty  days  after  the  as- 
sent of  the  proper  federal  authorities  to  the  construction  of  its  bridse  or  bridgei 
shall  have  been  obtained,  and  application  for  such  assent  shall  be  made  within  one 
year  after  the  passage  of  this  act. 

10.  The  directors  shall  have  power  to  fix  the  rates  of  toll  for  persons,  animalt, 
carriages,  cars,  and  vehicles,  of  every  kind  or  description,  passing  over  the  said 
bridge  or  bridges,  and  its  or  their  stations,  approaches,  and  appurtenances  thereto, 
and  &om  time  to  time  to  change  the  same  as  they  may  deem  expedient.  Such  rates, 
however,  shall  not  exceed  t)ie  rates  for  like  services  on  the  existing  New  York  and 
Brooklyn  bridge,  as  the  same  prevailed  on  the  first  day  of  January,  eighteen  hon- 
dred  and  ninety-one,  but  in  the  case  of  service,  for  which  no  rate  prevailed  on  that 
day,  the  same  shall  be  fixed  by  the  board  of  directors  of  the  corporation  hereby  or- 
ganized. 

11.  Concurrent  iurisdiction  shall  be  possessed  and  exercised  by  the  ooorts  of  the 
city  and  county  of  New  York,  and  the  city  of  Brooklyn  and  county  of  Kmgs,  re- 
spectively, over  all  crimes  and  offenses  committed  upon  any  bridge  to  be  oonstiiieted 
by  the  said  corporation. 

12.  The  said  corporation  and  its  successors  are  hereby  required  to  construct,  maio- 
tain,  and  operate  a  bridge,  commencing  at  a  point  at  or  near  Broadway,  in  the  city 
of  Brooklyn,  and  between  the  present  pier  hne  and  Marcy  avenue,  in  the  city  of 
Brooklyn,  and  said  bridge  shall  be  so  constructed  as  to  cross  the  river  as  directly  as 
possible,  to  a  point  between  Delancey  and  Rivingpton  streets  in  the  city  of  New  York; 
continuing  thence  westwardly  over,  through,  ana  across  private  property  between 
Delancey  and  Rivington  streets  and  across  intervening  streets,  so  that  the  en- 
trance and  exit  of  said  bridge  for  vehicles,  other  than  cars,  and  for  equestriana, 
shall  be  at  a  point  at  or  near  Sheriff'  street  in  the  city  of  New  York.  The  con- 
struction of  said  bridge  and  its  roadways  and  approaches  shall  be  begun  within  one 
year  from  the  date  of  the  assent  of  the  proper  Federal  authorities,  and  the  same  shall 
be  completeTi  within  ei^ht  years  after  such  commencement.  The  time  for  the  com- 
mencement or  completion  to  be  extended,  however,  if  any  delay  shall  have  been 
occasioned  by  legal  proceedings,  accidents,  strikes,  or  similar  emergencies,  as  macb 
longer  as  the  duration  of  such  delay. 

13.  An  approach  to  said  bridge,  so  as  to  provide  facilities  for  its  use  by  the  public, 
shall  be  constructed  and  maintained  from  a  point  on  said  bridge  at  or  about  CannoD 
street,  in  the  city  of  New  York,  thence  extending  westwardly'  over,  through,  and 
along  private  property,  and  across  intervening  streets  to  the  Bowery,  and  thenoe 
across  the  Bowery  to  Spring  street. 

14.  The  approach  mentioned  in  section  thirteen  of  this  act  may  be  extended  if, in 
the  judgment  of  a  minority  of  the  stockholders  of  said  corporation,  it  shall  be 
deemed  for  public  convenience  so  to  do,  from  its  termination  at  the  Bowery  and 
Spring  street,  westwardly,  above,  through,  and  along  Spring  street,  to  or  near  the 
Hudson  River,  in  the  city  of  New  York. 

15.  •No  part  of  any  bridge  hereby  authorized  to  be  constructed,  or  its  approaches, 
shall,  except  at  the  termini  thereof,  be  less  than  sixteen  feet  above  any  street,  aie- 
nue,  or  public  place,  or  less  than  fourteen  feet  above  any  existing  elevated  railwij 
in  the  city  of  New  York,  which  may  be  crossed,  intervened,  or  intersected  by  any 
bridge  or  its  approaches. 

16.  The  corporation  hereby  formed  and  its  successors  are  authorized  and  empow- 
ered to  build,  construct,  maintain,  and  operate  a  second  bridge,  which  shall  eos- 
mence  at  a  point  between  the  pier-line  of  the  East  River  and  Pnlton  street  in  the 
city  of  Brooklyn;  the  limits  of  said  locality  shall  be  Bridge  street  on  the  west  and 
Little  street  on  the  east  in  said  city.  From  the  point  of  beginning  said  bridge  shall 
extend  as  nearly  northwardly  as  possible,  across  private  property  and  across  end 
along  intervening  and  intersecting  streets  and  avenues  to  the  East  River;  thenee 
across  the  East  River  as  directly  as  possible,  to  a  point  or  place  between  Jacksoi 
and  Scammel  streets  in  the  city  of  New  York ;  thence  northwestwardly  throogb 
private  property  between  Jackson  and  Scammel  streets,  and  across  intervening 
streets  to  Grand  street;  thence  across  Grand  street  and  over  private  property  be- 
tween Sheriff"  and  Ridge  streets  and  across  intervening  streets  to  a  point  or  place  on 
private  property  between  Delancey  and  Rivington  streets,  in  junction  with  the  line 
or  route  of  the  said  bridge  hereinbefore  first  described.  The  second  bridge  shall  be 
commenced  not  later  than  one  year  from  the  date  of  the  opening  of  the  first  bridge 
for  public  use.  and  shall  be  completed  within  six  years  after  such  oommenoenient; 
the  time  for  the  commencement  or  completion  to  be  extended,  how  ever,  if  any  delaf 
shall  have  been.  occaaionfid.\)^  \bf||d\^xQ<^nbdii^^^  accidents,  strikesy  or        ~ 
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geneies  as  much  longer  as  the  duration  of  such  delay.  But  no  failure  to  commenoe 
the  oonstniction  of  or  to  complete  the  said  second  bridge  witl.in  the  time  prescribed 
shall  have  any  further  effect  than  to  prevent  the  corporation  hereby  formed,  or  its 
saccessors,  from  proceeding  with  the  coustruction  or  completion  of  the  said  second 
bridge,  all  other  rights,  privileges,  and  franchises  hereby  conferred  to  remain  unaf- 
fected by  such  failure. 

17.  Said  company  shall  also  have  power  to  construct  all  necessary  approaches 
other  than  those  hereinbefore  specified,  and  all  neceasary  connections  between  the 
said  bridge  or  bridges  and  approaches,  and  any  railroad  or  railroads  in  the  cities  of 
New  York  and  Brooklyn,  so  as  to  enable  passengers  to  be  transferred  to  and  from 
the  same. 

18.  The  bridges  to  be  constructed  under  the  authority  of  this  act  and  the  approaches 
thereto  shall  be  used  for  the  transit  of  vehicles  for  passenger  traffic  and  for  pedes- 
trians, for  the  transportation  of  freight,  and  for  sucn  other  purposes,  and  in  such  a 
manner  as  shall,  in  tne  judgment  of  &e  said  company,  seem  most  conducive  to  public 
interests. 

19.  Nothing  in  this  act  contained  shall  be  construed  to  authorize  nor  shall  it  author- 
ize, the  construction  of  any  bridge  which  shall  obstruct  the  usual  and  common  navi- 
gation of  the  East  River,  or  the  construction  of  any  pier  in  the  said  river  beyond  the 

gier  lines  established  by  law.  Such  bridge  shall  not  be  at  a  less  elevation  than  one 
undred  and  twenty  feet  at  the  pier  lines,  and  than  one  hundred  and  thirty-five  feet 
at  the  middle  of  the  East  River  above  hi^h  tide  at  ninety  de^ees  Fahrenheit.  From 
sunset  to  sunrise  suitable  signal  lights  snail  be  set  upon  said  bridge  to  guide  and 
direct  approaching  vessels. 

20.  The  bridge  structure  or  structures  to  be  erected  by  the  corporation  hereby 
formed,  its  successor  or  successors,  shall  be  exempt  from  taxation.  And  the  corpora- 
tion hereby  formed,  and  its  successor  or  successors,  shall  be  exempt  from  all  taxation 
untU  ten  years  after  either  of  said  bridges  shall  have  been  opened  for  public  use : 
Provided,  however.  That  whenever  the  average  gross  earnings  of  either  of  said  bridges  , 
shall  have  exceeded  three  thousand  dollars  per  day  for  six  consecutive  months,  then 
the  corporation  hereby  created  shall  be  subject  to  taxation  as  provided  by  law,  ex- 
cept as  to  the  bridge  structure  or  structures,  and  said  taxation  shall  be  assessed  trorn 
the  first  day  of  said  period. 

Nothing  nerein  contained  shall  exempt  from  taxation  any  land  or  lands  acquired 
by  said  corporation,  its  successor  or  successors,  for  any  purposes  whatever,  nor  shall 
anything  herein  contained  be  construed  as  exempting  from  taxation  at  any  time  the 
structure  of  any  elevated  railroad  owned,  controlled,  managed,  or  operated  by  said 
corporation  in  the  city  of  Brooklyn  or  in  the  city  of  New  York  or  any  other  elevated 
raifroad  in  said  cities. 

21.  The  president  and  secretary  of  the  said  corporation  shall  annually  make  a  veri- 
fied report  to  the  comptroller  or  chief  fiscal  officer  of  the  cities  of  New  York  and 
Brooklyn  on  or  before  the  first  day  of  November  in  each  year  of  the  gross  amount  of 
its  receipts  for  the  year  ending  September  thirtieth  next  preceding,  and  also  a  de- 
tailed account  of  its  daily  earnings  during  that  period,  and  the  books  of  such  cor- 
poration shall  be  open  to  inspection  and  examination  by  each  of  said  comptrollers 
or  officers,  or  the  duly  appointed  agents  of  either  of  them,  for  the  purpose  of  as- 
certaining the  correctness  of  its  report  as  to  its  gpross  earnings.  Whenever  such 
earnings  shall,  during  any  period  of  six  months,  exceed  an  average  of  four  thou- 
sand dollars  per  day,  then,  and  in  that  event,  the  said  company  shall  thereafter  an- 
nually^ on  the  first  day  of  December,  pay  into  the  treasuries  of  the  respective  cities 
in  which  any  portion  of  any  bridge  or  bridges,  or  any  approach  thereto,  or  any 
elevated  or  other  railway  which  may  be  owned,  controlled,  managed,  or  operated 
by  said  company  shall  be  located^  to  the  credit  of  the  sinking  funds  of  the  said 
cities,  respectively,  a  sum  equaling  in  the  aggregate  one  per  cent  of  its  gross 
earnings  £om  the  said  bridge  or  bridges,  or  from  any  of  its  approaches,  or  from  any 
Bach  elevated  or  other  railway  or  railways,  and  an  addftional  annual  payment  of 
one  jier  cent  of  such  gross  earnings  shall  be  made  by  said  company  in  like  manner 
for  each  multiple  of  four  thousand  dollars  per  day  of  such  average  gross  earnings. 
Such  payment  shall  be  in  addition  to  all  other  taxes  to  which  said  company  may  be 
sabject.  The  amount  thereof  shall  be  annually  divided  among  the  treasuries  of 
the  cities  in  each  of  said  cities  as  the  same  shall  appear  by  the  last  completed  as- 
aeesment  rolls  of  each  said  cities.  The  corporate  rights,  privileges,  and  n*anchises 
acquired  by  such  corporation,  if  it  shall  fail  to  comply  with  all  the  provisions  of 
this  section,  shall  be  forfeitea  to  the  people  of  the  State  of  New  York,  and  upon 
Judgment  or  forfeiture  rendered  in  an  action  brought  by  the  people  in  the  name  of 
the  attorney-general  shall  cease  and  determine.  The  payments  herein  provided  for 
shall  be  made  upon  the  gross  earnings  of  either  or  both  of  the  bridges  herein  author- 
ized to  be  oonstmcted,  and  upon  the  gross  earnings  of  any  of  the  approaches  thereof, 
and  upon  the  gross  earnings  of  any  elevated  or  other  railway  which  the  said  com.- 
pany  may  at  any  time  aoquizei  own,  manage,  control,  or  operate,  Yi\i^\^<^  >^^  ^«is&ft 
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thAll  remain  in  the  possession,  control,  management,  or  operation  of  the  said 
pany  or  of  any  other  company  or  individnals,  and  shall  continue  to  be  so  paid  in 
the  event  of  any  lease,  consolidation,  merger,  or  other  disposition  thereof.  And  if 
the  said  brid^^es  or  either  of  them,  or  any  of  the  approaches  thereof,  or  any  snch 
elevated  or  otner  railway  or  railways  shall  be  operated  in  connection  with  any  other 
railway  or  railways,  the  gross  earning  for  passengers  and  property  shall  not^  fortii« 
pnr|ioses  of  the  payment  herein  provided  for,  be  decreased  thereby. 
22.  Tliis  act  ahall  take  effect  immediately. 


E7. 

IMPROVEMENT  OP  NEWTOWN  CREEK,  NEW  YORK. 

'iSTewtown  Greek  is  a  tidal  stream  about  4  miles  long,  ruuning  through 
the  eastern  part  of  Brooklyn,  and  emptying  into  the  East  River  oppo- 
site Thirty-fourth  street,  New  York.  The  range  of  tides  is  4J  feet,  ap- 
proximately, but  the  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12  J  feet  at  low  water,  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth  until  at 
the  head  of  navigation,  where  the  Metropolitan  Avenue  crosses  it,  there 
was  a  low -water  depth  of  about  4  feet  and  a  width  of  about  100  feet. 

A  survey  of  this  creek  with  a  view  to  its  improvement  was  made  in 
1879  by  the  engineer  officer  then  in  charge,  to  comply  with  the  act  of 
March  3, 1879,  and  a  report  submitted  January  31,  1880.  The  project 
provided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
Avenue  Bridge,  200  feet  wide,  and  from  21  to  22  feet  deep  at  low  water, 
requiring  the  removal  of  145,000^  cubic  yards  of  material,  chiefly  mud, 
the  cost  of  which  was  estimated  at  $36,250. 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
creased cost  of  dredging  the  estimated  cost  was  increased  to  $44,(150. 

Under  the  act  of  Congress  passed  August  2,  1882,  another  survey 
was  made,  and  a  report  submitted  Deceml^r  26, 1883.  (Annual  Beport 
Chief  of  Engineers,  1884,  page  766.) 

The  new  project  provided  for  carrying  the  improvement  fipom  the 
Yemon  Avenue  Bridge  up  to  the  head  of  navigation  in  both  branches 
of  the  creek.  The  estimated  cost  of  executing  this  project  was  as  fot 
lows: 

To  excavate  a  channel  18  feet  deep  and  175  feet  wide,  from  Yemon  Avenne 
Bridge  to  the  Central  Oil  Works,  145,500  cubic  yards  excavation,  at  30 
cents  $48,060 

Thence  15  feet  deep,  and  from  125  to  150  feet  wide  to  Q noons  Connty  Oil 

Works,  101,600  cubic  yards  of  excavation,  at  35  cents  per  cubic  yard 35,560 

Thence  1l2  feet  deep,  and  125  to  150  feet  wide,  to  Nichols's  CheuiicHl  Works 
52,600  cubic  yards  excavation,  at  40  cents  ])er  cubic  yard 21,010 

Thence  10  feet  deep,  and  from  lOO  to  125  feet  wide  to  the  liead  of  navi<ration 
on  both  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic 
yard '.../ ! ! 92,640 

Contingencies 19,29 

To  which  must  be  added  the  revised  estimate  for  work  below  VerDoii  Avenue 
Bridge,  before  given 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 2>5,569 

The  appropriations  of  1884  and  1886  were  applied  in  deepening  tl« 
channel  from  the  entrance  to  Vernon  Avenue  Bridge  to  18  fe<*t  deep, 
mean  low  water,  and  from  Maspeth  avenue  eastward  to  the  head  of 
navigation  10  {eet^measiloNv  ^^tA£«   The  amount  appropriated  up  to 
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and  inclusive  of  act  of  Augast  5, 1886,  was  $82,500,  of  which  amouDt  the 
Bum  of  $50,750  has  been  applied  from  Yernon  Avenue  Bridge  to  the 
East  Biver,  and  $31,750  from  Covert  Dock  upstream  to  the  head  of 
navigation  on  both  branches.  These  appropriations  were  made  in  small 
amounts  and  at  wide  intervals,  and  the  work  done  by  them  gave  only 
temi)orary  relief.  According  to  these  methods  the  amounts  applicable 
for  improvement  at  the  entrance  were  about  sufficient  to  remove  depos- 
its which  had  been  made  during  the  interval,  leaving  no  balance  for 
increasing  the  depth  beyond  20  feet.  The  improvement  could  not,  for 
want  of  ftmds,  be  extended  to  benefit  the  central  reach  of  the  river 
above  Yernon  Avenue  Bridge,  and,  in  the  absence  of  secure  bulkheads, 
dredging  in  the  upper  branches  was  of  little  avail.  It  would  have  been 
better  Imd  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Yernon  Avenue  Bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then,  as  the  improvement  ad- 
vanced upstream,  the  wharves  along  the  banks  would  have  been  bene- 
fited progressively  and  in  proportion  to  their  importance. 

A  reviled  estimate  for  the  improvement  was  made  in  1889  (Annual 
Bei>ort  Chief  of  Engineers,  1889,  Part  I,  page  778),  after  the  results 
obtained  by  the  survey  of  January,  1889,  had  been  studied,  and  the  cost 
was  fixed  at  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in  mind 
that  tiie  draft  of  vessels  going  above  Yernon  Avenue  Bridge,  where  the 
most  important  wharves  are  located,  was  limited  by  the  then  available 
depth  of  water,  and  that  many  of  the  vessels  had  to  be  lightered  at  the 
bar  to  fiEu^ilitate  entrance  at  high  tide,  while  those  going  out  had  to 
complete  their  cargoes  after  they  reach^  the  East  Biver.  It  was  there- 
fore thought  best  to  provide  for  21  feet  from  the  entrance  to  Yernon 
Avenue  Bridge.  18  feet  to  Central  Oil  Works,  15  feet  to  Queens  County 
Oil  Works,  12  reet  to  Nichols's  Chemical  Works,  and  10  feet  to  Metro- 
politan Avenue  Bridge  on  both  branches. 

The  bed  of  the  creek  below  Yernon  Avenue  Bridge  is  variable  in 
character  below  the  plane  of  18  feet,  mean  low  water.  Near  the  bar  it 
is  comi)osed  of  sand  or  sand  and  clay  mixed;  but  as  the  bridge  is  ap- 
proached it  grows  harder,  like  hardpan,  and  has  large  bowlders  embedded 
in  it.  The  creek  has  a  very  sluggish  current,  and  where  there  are  no 
bulkheads  the  deposits  arising  from  the  sewers  and  from  the  degrada- 
tion of  the  soft  and  unstable  banks  cause  obstructions  to  navigation  for 
which  annual  dredging  is  the  only  possible  relief. 

The  appropriation  of  1888  was  applied  in  deex>ening  the  channel  from 
the  entrance  to  Yemen  Avenue  Bridge  to  21  feet  mean  low  water;  to 
Central  Oil  Works  18  feet,  and  to  Queens  County  Oil  Works  10  feet. 

The  river  and  harbor  act  of  September  19, 1890|  appropriated  $35,000 
fbr  continuing  the  improvement. 
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The  following  table  shows  the  location  and  characteristics  of  the  sey- 
eral  bridges  crossing  Newtown  Creek: 


Height  of 

bottom 

Name  and  location  of 
bridge. 

Width  of 
draw. 

chord 

above 

meanliigfa 

water. 

Feet. 

Feet. 

Yemen  Ayenae  Bridge. 

es 

7.3 

Road  bridge;  double  draw;  iron  on  wooden  pier;  opnu 
by  hand  power. 

Bliiisville   Bridge 

58 

8.9 

Road  bridge;  double  draw;  wood  on  wooden  pier;  opeiu 

(Greenpoint  avenae). 

by  hand  power. 

Penny  Bridge  (Meeker 

53 

9.7 

Road  bridge;  double  draw;   iron  on  stone  pier;  opeai 

avenue). 

by  hand  power. 

Grand  Street  Bridge  . . . 

57 

5.8 

Iron  on  atone  pier ;  single  draw  road  bridge ;  opens  by 
hand  power. 

Metropolitan    Avenae 

62 

8.7 

Road  bridge ;  double  draw ;  iron  on  atone  pier ;  opens  bj 

Bridge  (Metropolitan 
avenue  and   Grand 

hand  i>ower. 

street  Junction). 

WORK  DONE  DURINQ  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  opening  of  the  fiscal  year  the  contract  with  the  Atlantic 
Dredging  Company,  dated  January  17,  1891  (Annual  Report  Chief  of 
Engineers,  1891,  Part  I,  page  909),  was  still  in  force.  Oiierations  under 
it  were  in  progress  on  the  reach  between  Central  Oil  Works  and  Penny 
Bridge,  which  were  continued  until  August  24,  when  the  contract  was 
comx)leted. 

The  quantity  of  material  removed  under  this  contract  during  the  fis- 
cal year  was  15,648  cubic  yards,  and  the  total  amount  removed  was 
113,452  cubic  yards. 

At  the  close  of  the  contract,  August,  1891,  the  channel  from  the 
entrance  to  Vernon  Avenue  Bridge  was  176  feet  wide  at  the  entrance, 
and  150  feet  wide  near  the  bridge,  and  21  feet  deep,  mean  low  water. 
The  channel  from  Vernon  Avenue  Bridge  to  Central  Oil  Works  was 
80  feet  wide  and  18  feet  deep;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  60  feet  wide  and  16  feet  deep;  from  Queens  County 
Oil  Works  to  Penny  Bridge,  60  feet  wide  and  12  feet  deep;  and  the 
channel  from  Maspeth  avenue  to  Metropolitan  avenue,  100  feet  wide 
and  10  feet  deep,  mean  low  water.  In  the  English  Kills  Branch,  which 
skirts  Laurel  Hill,  the  channel  was  100  feet  wide  and  10  feet  deepfin>Di 
Nichols's  Chemical  Works  to  a  point  700  feet  to  the  eastward. 

A  resurvey  ef  ]S"ewtown  Creek  made  in  April,  1892,  showed  that  the 
depths  obtained  under  the  contract  have  not  been  well  maintained. 
An  average  shoaling  of  2  feet,  approximately,  has  taken  place  on  the 
inside  as  well  as  at  the  entrance,  and  this  result  will  be  repeated  after 
every  improvement  by  dredging  so  long  as  the  banks  near  the  head  of 
the  creek  are  allowed  to  remain  without  the  protection  of  bulkheads. 

A  complaint  was  made  to  the  Secretary  of  War  by  the  Newtown 
Creek  Towing  Company,  November  9,  1891,  that  the  bridge  across  the 
creek  at  Meeker  avenue  was  an  obstruction  to  navigation  within  the 
meaning  of  the  river  and  harbor  act  of  September  19, 1890. 

The  matter  was  given  several  public  hearings,  and  on  April  20  and 
May  13,  1892,  notices  were  served,  by  direction  of  the  Secretary  of 
War,  upon  the  supervisors  of  Kings  and  Queens  counties,  resi>ectively. 
owning  or  controlling  the  bridge,  directing  that  the  bridge  be  altered 
in  such  manner  as  to  place  the  outer  faces  of  the  abutments  on  the 
legal  bulkhead  line,  and  to  provide  a  draw  opening  on  either  side  of 
the  pivot  pier,  ^b  feet  wide  in  the  clear. 
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The  Calvary  Cemetery  Association  was  also  directed,  May  25, 1892, 
to  remove  that  part  of  its  pier  adjacent  to  the  bridge  which  lies  beyond 
the  bulkhead  line. 

These  changes  are  required  to  be  completed  by  October  1, 1892. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $12,554.08. 

An  appropriation  of  $100,000  is  recommended  for  continuing  the  im- 
provement a<3Cording  to  the  approved  project. 

This  work  is  in  the  coUection  district  of  Nc«w  York.  Nearest  port  of  entry,  New 
York  City.  Nearest  light-house,  Blackwells  Island  Light,  Nearest  fort,  Fort  Co- 
lumbiu. 

Amounts  appropnated. 


Appllcfttion.  I        Date 

Dredging  below  V'eniou  Avenue  Bridge Itmo  14, 1880 

Do Aug.   2,1882 

Part  applied  above  Vernon  Avenue  Brul^o Julj'    6, 1884 

Helow  HUil  above  Vernon  Avenue  Bridge Aug.   6, 1886 

Newtown  Creek  and  Bay I  Aup.  11, 1888 

Do Sipt.19,1890 

"  i 

Totoi I 


Amount. 


$]  0,000 
15,000 
20.000 
37, 500 
25,000 
35,000 


142, 500 


Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilities,  $141,448.14. 

Money  statement 

July  1,  1891,  balance  unexpended $13,  605. 94 

July  30,  1892,  amount  expended  during  fiscal  year 12, 554. 08 

July  1,  1892,  balance  unexpended 1,051.86 

Amount  appropriated  by  act  approved  July  13,  18t)2 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 36, 051. 86 

{Amount  (estimated)  required  for  completion  of  existing  project 78,  000. 00 
Amount  that  can  be  profitably  expeu<ied  in  fiscal  year  ending  June  30, 1894    78«  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


COMMEBCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

Imports  and  exports. 


Artidea. 


Lnmber « feet  B.  M.. 

Coal tona.. 

>^i  Ceases.... 

"" {gaUona.. 

Bealdiinm ,. do 

Grain bushela.. 

Brick 

Lime  and  cement barrels.. 

Stone  and  sand tons.. 

Chalk do 

Tin,  lead,  iron,  and  steel do 

Oil  of  vitriol pounds. . 

Jute,  hemp,  manilla,  etc tons.. 

Bmptv  barrels  and  cases 

Naphtha gallons.. 

Candles  and  wax ixuinds.. 

St^>arated  acid pillonH.. 

MiaoeUaneona « tonM.. 


Totol. 


Amoant. 


Imported. 


283, 040,  852 
44U.41U 


19, 949, 255 

20,  Ol):{,  !>00 

14U.  OOO 

125,0(MJ.  0(K) 

260.  0<M) 

105,  001) 

20,  000 

9,  776 

20, 457,  4:J7 

200, 000 

677,  038 


Exported. 


21, 000, 000 


2,  937, 273 

29,  Z')2, 557 

1, 378, 148 


500 


1.030 

6.  4*U.  "JL'G 

11.  7«i'..  (M)4 

l,o;;r),  Gi»r> 

24,07r> 


Value. 


$5,936,984 

1. 652, 794 

2,900,000 

3,026,609 

623,438 

140,000 

650,000 

260,000 

•     107,000 

70,000 

905, 791 

135,840 

2,000,000 

460,033 

381,983 


19.  :t60 
2,  2?.V>,  o-Jl 

22,045,745 
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Teasels  arriving  and  departing. 


Class. 


Steamen  ... 

Ships 

Baxks 

BriK» 

Schooners.. 

Lighters — 

Barf^es 

Canal  boats. 

Total. 


Nomher. 


9,274 


Tcnuuc*. 


12 

15,  UD 

» 

!!,» 

125 

S7,S<n 

13 

10,400 

22.226 

1,1U,«» 

1,022 

»i,400 

2,782 

SSCM 

3,008 

306, 800 

2,3M,I« 


There  were  built  on  Newtown  Greek  23  new  vessels. 7.200  tona  capacity,  and  Talaed 
at  $266,000. 


E8. 

DfPROVEMENT  OP  BUTTERMILK  GHANNEL,  NEW  YORK  HARBOB. 

BnttermilM  Gbannel  is  the  name  given  to  the  channel  which  separates 
Governors  Island,  at  the  mouth  of  the  East  Eiver,  New  York  Harbor, 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governors  Island,  which  8e{Nh 
rates  it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  channel  most  used  by  vessels  passing 
between  the  Ba«t  Eiver  and  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  was  formerly  obstructed  by  three  shoals: 

(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel,  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  deptii  over  it  of  9}  feet 
at  mean  low  water. 

(2)  A  shoal,  putting  out  from  Bed  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  of  the 
Atlantic  Basin,  with  a  least  depth  on  it  of  about  6  feet  at  mean  low 
water,  and  an  average  depth  of  from  10  feet  to  12  feet,  mean  low  water. 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  towards  the  Bed  Hook  Point  Shoal,  which  is  partly  dry 
at  mean  water. 

Between  the  first-mentioned  shoal  and  Governors  Island  there  was 
formerly  a  narrow  channel  with  30  feet  of  water  in  it,  and  between  this 
shoal  and  the  Brooklyn  shore  a  channel  of  tiie  same  depth,  aJso  orig- 
inally narrow. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  tD 
the  mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  themort 
important  in  the  New  York  Harbor,  and  this  part  of  the  river,  extend- 
ing from  the  Brooklyn  Bridge  to  Governors  island,  was  formerly  re- 
garded by  pilots  and  masters  of  vessels  as  one  of  the  most  difficult 
places  in  New  York  waters  to  carry  a  vessel  through  safely  on  aooovit 
of  this  shoal,  the  rapid  current,  and  the  enormous  traffic  passing,  not 
only  up  and  down^  but  across  the  stream. 

Tows,  tugs^  smaSV  %te»EDL<^^  ^\vdL  ^so^l  craft  generally  in  passing  vf 
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and  down  this  part  of  the  East  River  keep  to  the  New  York  side,  forc- 
ing the  larger  class  of  souud  steamers,  ocean  steamers,  and  seagoing 
sbips  in  tow  of  tugs  to  keep  over  towards  the  shoal  at  the  upper  point 
of  Governors  Island,  and  if,  as  was  often  the  case,  these  vessels  were 
obliged  to  stop  in  order  to  avoid  collision  with  ferryboats,  sloops,  and 
canal-boat  tows,  they  were  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

The  appropriations  made  by  the  several  river  and  harbor  acts  from 
June  4,  1880,  to  August  11, 1888,  both  inclusive,  have  been  applied  to- 
wards the  complete  removal  of  this  shoal  to  a  depth  of  26  feet,  mean 
low  water,  at  an  estimated  cost  of  t346,0()0. 

No  work  has  been  done  towards  the  removal  of  the  shoal  at  the  south- 
ern entrance  to  the  channel. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1892. 

At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  Mr. 
James  A.  Simmons,  of  New  York,  for  the  removal  of  600,000  cubic 
yards  of  material  from  the  shoal.  Of  this  quantity  395,739  cubic  yards 
had  been  removed  prior  to  June  30,  1891,  and  an  examination  made  in 
July,  1891,  failed  to  develop  any  points  above  tiie  plane  of  26  feet> 
mean  low  water. 

No  further  dredging  being  required  on  the  shoal  at  the  head  of  But- 
termilk Channel,  and  the  contractor  not  being  able  to  avail  himself  of 
the  option  to  remove  the  balance  of  the  contract  quantity  from  Red 
Hook  Shoal,  the  contract  was  closed  by  authority  of  the  Chief  of  Engi- 
neers, dated  July  3, 1891. 

The  balance  available  on  the  completion  of  this  contract  was  $25,000, 
approximately.  The  only  place  where  it  could  be  applied  was  at  Red 
Hook  Shoal,  but  since  that  shoal  is  2,500  feet  long  and  1,000  feet  wide, 
with  an  average  depth  of  less  than  10  feet  of  water  at  mean  low  water, 
and  in  the  vicinity  of  the  buoy  mai'king  its  western  border  is  com- 
posed of  compact  sand  covered  with  bowlders,  the  available  balance 
was  too  small  to  widen  the  channel  or  lower  the  shoal  in  a  way  to  ben- 
efit navigation  appreciably.  Besides  this,  the  dredges,  which  alone 
could  do  the  work,  were  already  engaged,  and  it  was  not  possible  that 
they  could  be  secured  within  a  reasonable  time,  except  at  excessive 
rates,  not  justified  by  the  circumstances. 

It  was  therefore  deemed  best  to  hold  the  money  in  the  Treasury  until 
it  could  be  judiciously  used,  in  connection  with  the  ax)propriation  to  be 
made  by  the  succeeding  river  and  harbor  act,  towards  the  removal  of 
the  western  half  of  the  shoal,  in  the  execution  of  a  project  formed  for 
straightening  the  channel  at  the  southern  entrance. 

With  a  large  appropriation  it  is  exi^ect^d  that  reasonable  prices  will 
be  obtained,  although  the  material  is  hard  to  dredge,  and  the  locality 
an  exposed  one  with  strong  currents. 

A  report  was  submitted  to  the  Chief  of  Engineers  upon  the  survey 
of  Bed  Hook  Shoal,  in  compliance  with  the  river  and  harbor  act  of 
September  19, 1890,  in  which  it  is  stated  that  the  ^<  shoals  opposite  the 
southeast  side  of  Governors  Island"  (Red  Hook  Shoal)  contain  1,484,048 
cubic  yards  of  material,  scow  measurement,  and  their  removal  to  the 
deptii  of  26  feet,  mean  low.  water,  was  recommended. 
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The  recommendation  for  the  removal  of  Red  Hook  Shoal  is  here  re- 
peated; when  thift  work  is  accomplished  Buttermilk  Channel,  opposite 
Atlantic  Basin,  will  be  1,000  feet  wide,  and  the  set  of  the  currents  wiU 
be  so  direct  along  the  southern  margin  of  Govemors  Island  that  the 
improved  depths  will  be  maintained  with  reasonable  certainty,  without 
the  necessity  for  an  artificial  bank  to  be  built  upon  that  island  or  upon 
the  shoal  extending  from  it  to  the  southwestward. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabihties,  was  $12,051.98. 

An  appropriation  <  '*  $200,000  is  recommended  towards  the  completaoD 
of  this  improvement,  which  is  required  to  facilitate  the  navigation  of 
the  southern  entrance  to  Buttermilk  Channel,  now  obstructed  by  the 
Bed  Hook  Shoal. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entir  ii 
New  York  City^  and  the  nearest  work  of  defense  Fort  ColurnhnB,  New  York  Harbor. 
The  nearest  light-house  is  Bobhins  Reef. 

AmonnU  appropriated. 


AppUcatioii. 


Dredging 

Do-! 
Do., 
Do.. 
Do.. 


Total 


Jane  4,1880 
Mar.  4,1881 
Aug.  2,1882 
July  5,1884 
Aug.  6, 1886 
A.ug.11  1888 


Beoeived  from  other  soarcea. 


Total 


m,m 

ie,w 

m,m 

3tf.» 

Ml 


9il.» 


Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilitiesi  $321,506.75. 

Money  statement. 

Jnly  1, 1891,  balance  nnezpended $36, 896.0 

June  30,  1892,  amount  expended  during  fiscal  year 12, 05L98 

Jnly  1, 1892,  balance  unexpended 24,813^2 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 124,843.25 

SAmountthatcanbeprofitablyexpendedinfiscalvearending June30, 1894.  200^000.00 
Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  dO,  1890,  have  remahwd 
practically  unchanged,  and  arc  therefore  herein  repeated. 

The  commerce  of  Buttermilk  Channel  is  so  intimately  oonnected  with  that  of  New 
York  Harbor  that  it  is  impracticable  to  determine  the  amount  and  value. 

The  number  and  tonnage  of  vessels  loading  and  unloading  at  the  Brooklyn  wharrcs, 
immediately  fronting  on  Buttermilk  Channel,  during  the  fiscal  year  Aniling  June  30, 
1890;  as  shown  by  the  Maritime  Begister,  is  as  follows: 
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VesseU  arritfing  and  departing* 


Class. 


Steamers  .. 

Ships 

Barks 

Brigs 

Schooners  . 

Total 


Komber. 


3,958 


Tomiago. 


1,047 

1.430,103 

253 

388,906 

1,632 

783,360 

312 

99,600 

714 

214,200 

2,917,848 


This  does  not  include  the  nomerooB  lighters  and  canal  boats,  of  which  no  record 
is  kept. 


E  9* 

IMPEOVEMENT  OP  aOWANUS  BAY,— RED  HOOK,  GOWANUS  CREEK,  AND 

BAY  RIDGE  CHANNELS,— NEW  YORK  HARBOR. 

Gowanns  Bay  is  a  part  of  New  York  Harbor  lying  at  the  mouth  of 
Gowanns  Greek  in  the  southwestern  part  of  the  city  of  Brooklyn.  The 
depth  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean  low 
water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels  em- 
ployed in  the*  commerce  of  the  district.  A  survey  of  Gowanus  Bay  and 
Greek  was  made  in  1880,  and  a  project  for  their  improvement  was  sub- 
mitted in  January,  1881. 

This  project  provided  for  dredging  a  channel  on  the  north  side  be- 
tween the  pier  lines  established  by  the  commissioners  appointed  by  the 
State  of  New  York  in  1875,  beginning  at  the  bay  and  extending  up'the 
creek  to  Hamilton  Avenue  Bridge  18  feet  deep  at  mean  low  water,  and 
200  feet  wide,  except  for  the  upper  few  hundred  feet  near  the  bridge, 
where  the  width  was  to  be  gradually  reduced  from  200  feet  to  100  feet. 

The  total  length  of  the  proposed  channel  was  about  9,000  feet,  and 
the  total  estimated  cost  of  improvement  was  $182,500. 

The  proposed  channel,  however,  did  not  follow  tne  old  channel  at  the 
mouth  of  the  creek,  since  the  pier  line  established  by  the  State  com- 
mission of  1875  crossed  the  old  channel  at  that  point  and  encroached 
upon  the  water  grant  of  the  riparian  owners. 

The  owners  of  this  property,  Messrs.  Beard  &  Eobinson,  were  anxious, 
aevertheless,  to  have  the  old  channel  improved  instead  of  having  the 
new  one  formed,  as  proposed,  outside  of  the  established  pier  line;  but 
318  this  could  not  be  done  they  surrendered  their  right  to  build  out  to 
khe  pier  line.  They  signed  a  paper  relinquishing  their  right  to  build 
piers  which  should  obstruct  the  old  channel  so  long  as  &at  channel 
should  be  permitted  to  exist;  and  the  Maritime  Association  of  New  York 
^t  the  same,  time  petitioned  that  the  old  channel  should  be  kept  open. 
^8  the  improvement  of  this  channel  would,  however,  help  only  the  land 
lear  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the  opposite 
>r  southerly  side  of  the  creek,  the  local  officer  recommended  that  the 
inflict  of  interests  be  settled  by  dredging  the  natural  channel  from 
;he  Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  the  Erie 
Basin ;  and  that  from  that  point  two  channels  be  dredged — one  running 
lortherly  along  the  west  side  of  the  Erie  Basin  to  deep  water,  near 
E^ed  Hook,  and  the  other  running  southerly  along  the  wharves  on  the 
loath  side  of  the  bay,  towards  Bay  Eidge. 
jU(G  92 52 
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Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water. 

This  project  required  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely: 

The  excavation  of  583,530  cubic  yards  of  material,  which;  at  30  cents  per 

cubic  yard,  would  cost $175,059.00 

Coutingencies,  10  per  cent 17,506.90 

Total 192,564.90 

In  the  absence  of  any  special  governmental  legislation,  legal  meas- 
ures conforming  to  State  requirements  and  necessary  for  securing  the 
right  of  way  across  Beard  &  Robinson's  proi)erty,  at  the  mouth  of  the 
creek,  were  completed  satisfactorUy,  afber  some  delay,  in  May,  1883,  and 
under  appropriations  of  1881,  1882,  and  1883  the  projmsed  Red  Hook 
branch  of  the  channel  was  dredged  100  feet  wide  for  a  length  of  2,000 
feet,  measured  from  Red  Hook,  and  the  southern  channel,  running  to- 
wards Bay  Ridge,  was  begun  at  the  southern  end,  and  carried  north- 
ward for  a  distance  of  1,9W  feet  to  near  Forty-third  street  with  depths 
varying  firom  21  to  17  feet,  except  for  a  few  hundred  feet  at  the  upp^ 
end  on  the  eastern  side,  where  the  last  cut  was  left  unfinished. 

The  sum  of  $7,500  was  appropriated  by  the  act  of  August  5, 188fi, 
and  was  applied  towards  the  improvement  of  the  Red  Hook  and  Gow- 
anus  Creek  Channel,  which  at  the  close  of  the  contract  for  dredging, 
March  12, 1887,  was  200  feet  wide  and  18  feet  deep  from  the  entranc* 
to  the  foot  of  Court  street,  Brooklyn,  and  thence  40  feet  wide  and  lo 
feet  deep  to  Sigoumey  street. 

A  sketch  of  the  work,  June  30, 1885,  may  be  found  in  the  Aimnal 
Report  Chief  of  Engineers  for  that  year.  Part  I,  page  672. 

Under  the  estimates  of  $192,564.90,  only  $72,500  had  been  impro- 
priated to  June  30, 1887. 

In  the  Annual  Report  for  1888,  page  615,  the  local  officer  states  that 
the  dimensions  previously  adopted  for  the  two  channels  are  too  small 
in  view  of  the  great  increase  in  length  and  draft  which  had  ti^en  place 
lately  in  the  construction  of  sea-going  vessels,  e8x>ecially  steamers,  aod 
recommended  that  the  depth  of  these  ehannels  should  be  increased  to 
21  feet,  mean  low  water,  and  their  width  to  400  feet,  while  to  fiEbcilitat« 
the  handling  of  vessels  in  the  contracted  space  near  the  mouth  of 
Gowanus  Creek,  and  to  enable  those  drawing  21  feet  of  water  to  pass 
directly  from  the  Bay  Ridge  Channel  at  Fortieth  street  to  the  Red  Hook 
Channel  at  the  southwestern  entrance  to  Erie  Basin,  without  requiring 
them  to  go  to  the  junction  of  the  channels  at  Twenty-eighth  street  it 
was  frirther  recommended  that  the  triangular  shoal  area  separating  tiie 
two  channels  at  the  entrance  be  deepen^  to  21  feet,  mean  low  water. 

It  was  estimated  that  these  changes  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material,  measured  in  place,  as  follows: 

Bed  Hook  Channel  (from  entrance  to  Henry  street) : 

To  deepen  it  to  21  feet cubic  yards..        70, (WO 

To  widen  it  to  400  feet do....      100,(W) 

mow 

Gowanns  Creek  Channel  (from  Henry  street  ton.imiltonavenne  bridge): 

To  deepen  it  to  21  feet cubic  yardB..      350,000 

To  cutaway  atthe  angle do 300,000 

650,OW 
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* 

\a^  Ridee  Channel  (from  Twenty-eighth  street  to  Sixteenth  street,  South 
Brooklyn) : 

To  deepen  it  to  21  feet cnhic  yards..      260,000 

To  widen  it  to  400  feet do....      275,000 

525,000 

Total  in  place ouhic  yards..  1,345,000 

Vliich,  at  40  cents  per  cubic  yard,  would  cost $538, 000 

lontingencies 62,000 

Total 600  000 

The  river  and  harbor  act  of  Aufi^ist  11,  1888,  making  appropriation 
or  continuing  the  improvement,  reads  as  follows : 

Continuing  the  improvement  by  dredging  to  21  toet,  mean  low  water,  and  widen- 
ng  the  channel  to  400  feet  on  the  northerly  side  from  the  foot  of  Percival  street 
long  the  wharree  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Basin,  $60,000. 

This  provided  for  the  commencement  of  the  first  and  second  parts  of 
he  project  recommended  in  1888.  The  required  width  of  400  feet  at 
he  entrance  could  not  be  obtained  without  dredging  inside  the  pier- 
lead  and  bulkhead  line  established  by  the  State  in  1875,  and  the  upper 
i,000  feet  of  the  creek  could  not  be  made  400  feet  wide  without  inter- 
ering  with  the  vested  rights  of  proi)erty  on  the  west  side  to  such  a  de- 
jee  as  to  practically  prohibit  the  execution  of  the  project.  The  project, 
rhich  was  accordingly  adopted  for  the  application  of  the  appropriation, 
provided  that  the  channel  to  be  ultimately  dredged  should  be  400  feet 
iride  from  the  entrance  to  the  eastern  end  of  the  Erie  Basin,  and  car- 
ted thence  260  feet  wide  to  the  foot  of  Percival  street,  where  provision 
rould  be  made  again  for  widening  the  channel  by  dredging  out  the 
hree  triangular  spaces  or  slips  on  the  north  side  immediately  below 
hat  street. 

Operations  under  the  contract  of  February  27, 1889,  for  the  removal 
f  300,000  cubic  yards  of  material  from  Red  Hook  and  Gowanus  Creek 
/hannel,  extending  from  the  entrance  near  the  western  entrance  to 
5rie  Basin  to  Percival  street,  were  completed  February  26, 1891,  and 
he  channel  was  then  100  feet  wide  and  21  feet  deep,  mean  low  water, 
rom  the  entrance  to  Percival  street. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $60,000 
^r  improving  the  channel  at  Gowanus  Bay,  N.  Y.,  to  be  applied  on  the 
ortherly  side  (Red  Hook  and  Gowanus  Creek  channels),  from  the  foot 
f  Percival  street  along  the  wharves  to  the  23-foot  curve  opposite  the 
ntrance  to  the  Erie  Basin. 

The  same  act  appropriated  $100,000  for  a  channel  400  feet  wide  and 
1  feet  deep,  on  the  south  shore  (Bay  Ridge  Channel),  from  Twenty- 
igbth  street  south  along  that  shore  to  the  21-foot  curve  near  Bay  Ridge. 

Harbor  lines  were  established  by  the  Secretary  of  War  March  4, 1890, 
n  both  shores  of  Gowanus  Bay. 

To  remove  any  misapprehension  as  to  their  exact  location  on  the 
orth  shore^  it  seems  best  to  state  in  this  place  that  the  pierhead  and 
nlkhead  hues  so  established  are  coincident  throughout  ii'om  the  foot 
f  Ferris  street  to  Hamilton  avenue,  South  Brooklyn.  They  lie  eocte- 
\or  to  the  ErieBusm^  and  follow  to  the  foot  of  Court  street  the  exterior 
Ba-wall  line  established  by  chapter  398,  Laws  of  the  State  of  J^Tew 
"ork,  1875;  and  thence  to  Hamilton  avenue  follow  the  bulkhead  line 
stablished  by  cha))ter  763,  Laws  of  New  York,  1857. 

In  regard  to  the  harbor  lines  ioi  the  Houth  shore  oi  Q^o^^^tl^  ^^l 
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(along  the  Bay  Eidge  Channel),  adopted  by  the  Secretary  of  War 
March  4, 1890,  attention  is  invited  to  the  fact  that  "the  piers  between 
the  adopted  pier  and  bulkhead  lines  may  be  filled  with  solid  material 
when  an  equal  tidal  prism  is  provided  in  compensation  therefor  behind 
the  authorized  bulkhead  lines  and  adjacent  to  said  piers."  (Annual 
Report  Chief  of  Engineers,  1890,  page  815.) 

WORK  DONE  DURINa  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1892. 

(1)  General  Improvement:  Red  Hook  and  Oowanus  Creek  ehanneU,^ 
At  the  opening  of  the  fiscal  year  the  contract  with  W.  H.  Beard,  dated 
January  8, 1891,  for  the  removal  of  260,000  cubic  yards  of  material,  was 
still  in  force,  but  no  operations  were  in  progress,  as  the  entire  plant, 
consisting  of  three  dredges,  was  concentrated  on  the  Bay  Ridge  Channel 

In  September,  1891,  operations  were  resumed  on  the  Bed  Hook  Chan- 
nel with  the  dredge  Wm,  Beard,  and  continued  until  September  30, 
when  the  dredge  was  destroyed  by  fire,  and  further  work  was  suspended 
until  after  the  stormy  season  had  passed. 

On  March  7, 1892,  two  dredges  were  placed  on  this  work,  and  the  re- 
moval of  the  contract  quantity  was  completed  on  April  30. 

The  quantity  of  material  removed  during  the  fiscal  year  was  154,918 
cubic  yards,  and  the  total  amount  removed  under  this  contract  was 
260,032  cubic  yards.  As  the  result  of  this  work,  the  channel  from  the 
entrance  to  Erie  Basin  to  the  foot  of  Twenty-eighth  street  was  made 
230  feet  wide  and  21  feet  deep,  mean  low  water,  and  thence  to  the  foot 
of  Twenty-third  street  160  feet  wide  and  21  feet  deep,  mean  low  water. 

Ko  improvement  beyond  Twenty-third  street  was  carried  on  during 
the  year.  The  channel  in  this  reach  of  the  creek  at  the  time  the  lasl 
work  was  suspended,  February  26,  1891,  was  100  feet  wide  and  21  feet 
deep,  mean  low  water,  but  a  survey  which  was  made  in  May-Jnne, 
1892,  shows  that  the  present  depth  does  not  exceed  18  feet,  mean  low 
water. 

Since  the  improvement  first  began,  the  natural  bed  has  been  lowered 
about  15  feet,  and  the  deterioration  which  has  been  mentioned  is  doe 
to  deposits  from  Growanus  Canal,  to  the  leveling  of  the  slopes  of  the 
improved  channel,  and  to  the  flow  of  sand  from  the  wide,  unconfined 
flat's  lying  on  the  south  side  below  PercivaJ  street.  Periodical  dredg- 
ing will  be  required  to  maintain  the  improved  depths  so  long  as  G^ 
wanus  Canal,  which  penetrates  South  Brooklyn  to  the  east  of  Hamilton 
avenue,  remains  the  outlet  of  local  sewers,  and  tidal  currents  an 
allowed  to  attack  freely  the  unprotected  banks  of  the  marginal  flats 
and  to  transport  abraded  material  into  the  channeL 

CaWeywii. 
The  quantity  required  to  be  remoyed  to  complete  the  approved  project 

was  estimated  in  1888  at 1,216,940 

The  quantity  which  has  been  removed  under  contnract  since  1^8  is 558,439 

Quantity  remaining  to  be  removed  to  complete  project 658, 501 

The  estimated  cost  of  removal,  at  20  cents  per  cubic  yard,  is  $131,700. 

The  amount  expended  on  this  channel  during  the  fiscal  year  ending 
June  30,  1892,  inclusive  of  outstanding  liabilities,  was  $39,081.95. 

{J2)  Bay  Eidge  Channel. — Operations  under  the  contract  dated  Jtmuary 
8, 1891,  for  the  removal  of  450,000  cubic  yards  of  material,  were  in  prog- 
ress at  the  opening  of  the  fiscal  year,  and  continued  until  Novembtf 
7,  when  the  approach  of  the  stormy  season  caused  a  suspension  of  wort 

During  the  moutSi^  of  July  and  August  three  dredges,  Sampson,  Eru^ 
and  Wm.  Beard,  we;i^^  e;vi^*di^<^  q>w  \}^^  Os^as^^d*^  on  September  1  the 
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dredge  Wm.  Beard  was  transferred  to  Bed  Hook  Channel,  and  on  Oc- 
tober 20  the  dredge  JErie  was  withdrawn  for  repairs. 

Work  was  resumed  on  this  channel,  May  1,  1892,  by  the  two  dredges: 
Sampson  and  Champion^  and  continued  until  June  18, 1892,  at  which 
date  the  contract  was  completed. 

The  quantity  of  material  removed  during  the  fiscal  year  was  365,025 
cubic  yards,  and  the  total  amount  removed  under  this  contract  was 
449,842  cubic  yards.  The  channel  was  dredged  120  feet  wide  and  21 
feet  deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Thirty- 
ninth  street;  thence  90  feet  wide  and  21  feet  deep  to  Sixtieth  street, 
opposite  Bay  Bidge. 

As  the  contract  has  just  closed,  it  is  not  possible  to  make  positive 
statements  in  regard  to  the  future  maintenance  of  this  improved  channel. 

From  Twenty-eighth  street  westward  to  Thirty-eighth  street  the 
natural  bed  has  been  lowered  15  feet;  from  Thirty-eighth  street  to 
Forty-first  street,  11  feet;  and  thence  to  Sixtieth  street,  5  feet.  These 
are  deep  excavations  through  sand  deposits,  and,  in  the  absence  of 
bulkhc^s,  satisfactory  headway  could  only  be  made  by  passing  the 
dredging  plant  several  times  over  the  same  ground,  deepening  the  cut 
at  each  successive  passage,  as  well  as  removing  foreign  material  which 
during  the  interval  had  invaded  the  channel  from  the  slopes  and  firom 
the  unstable  flats. 

This  accounts  for  the  limited  width  of  120  feet  which  is  given  as  the 
result  of  the  year's  work. 

It  can  be  readily  understood  from  what  has  been  said  in  regard  Uh 
deteriorations  that  excavations  along  the  line  of  the  projected  channels 
are  followed  at  once  by  the  lowering  of  the  bed  of  the  adjacent  flats.. 
This  is  beneficial  to  the  riparian  owner  in  enabling  him  to  utilize  hi& 
wharf  front  at  less  expense  for  dredging,  but  detrimental  to  the  Govern- 
ment in  increasing  the  original  estimate  of  cost  for  making  the  channel 
of  the  approved  width  and  depth  by  an  amount  not  capable  of  com- 
putation. Until  the  riparian  owners  build  confining  bulkheads  along 
their  fronts  the  estimates  for  the  ultimate  cost  of  the  project  will  be 
indefinite. 

It  would  not  be  unreasonable  on  the  part  of  the  Government  to  make 
the  continuance  of  the  improvement  of  this  channel  contingent  upon 
the  construction  of  these  bulkheads. 

CnbioywrdA. 
The  quantity  requiied  to  be  removed  to  complete  the  project  was  estimated 

in  1890  at 993,000 

The  quantity  which  has  been  removed  since  1890  is 449, 840 

Quantity  remaining  to  be  removed  to  complete  project 643, 160 

The  estimated  cost  of  removal,  at  20  cents  per  cubic  yard,  is  $108, 632. 

The  quantity  required  to  be  removed  from  the  angular  shoal  area  at 
the  junction  of  the  Bed  Hook  and  Bay  Bidge  channels,  to  give  inter- 
communication between  these  channels  at  Fortieth  street,  is  estimated 
at  641,000  cubic  yards.  The  cost  of  its  removal,  at  20  cents  per  cubic 
yard,  is  $128,200. 

•The  amount  expended  upon  this  channel  during  the  fiscal  year  end- 
ing June  30, 1892,  inclusive  of  outstanding  liabilities,  was  $95,833.35.. 

In  the  foregoing  remarks  ui>on  the  two  channels  in  Gtowanus  Bay 
undergoing  improvement  attention  has  been  called  to  local  sources  of 
deterioration  in  each  case.    Another  influence,  to  which  no  allusion  has 
been  made,  oi)erates  at  the  entrance  to  deteriorate  both  chaime^  ^&3^<^ 
The  bay,  one-half  mile  wide  at  the  eotrance,  is  open,  to  %\otisi%  ^xoxolX^^ 
north  round  to  the  aoutbwestf  and  is  constancy  threBbteii!bdL\>^  Q^^*«a^j^ 
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of  material  brought  in  by  waves  and  currents,  which  sweep  over  the 
long  outlying  shoal  covering  the  entrance  from  Bed  Hook  Point  to 
Bay  Bidge.  Though  this  shoal  certainly  supplies  material  to  degrade 
the  inshore  channels,  yet  its  removal  has  not  been  considered  expedient 

The  river  and  harbor  act  of  September  19, 1890,  made  provision  for  a 
survey  of  Bay  Bidge  GhanneL  with  a  view  of  removing  this  shoal,  and  a 
report  in  compliance  therewith  was  submitted  to  the  Chief  of  Eo^een, 
October  17, 1890  (Annual  Beport  Chief  of  Engineers,  1891,  Part  I,  page 
918),  in  which  it  is  stated  that  the  shoal  between  the  ^-foot  curves, 
mean  low  water,  contains  10,000,000  cubic  yards,  scow  measurement) 
of  material.  The  cost  of  its  removal,  at  20  cents  per  cubic  yard,  is 
$2JOOO,000. 

The  removal  of  the  shoal  was  not  recommended,  however,  for  the 
reason  that  the  wharves  on  the  south  shore  of  Gowanos  Bay  would 
become  in  that  event  more  exjiosed  than  at  present  to  high  seas  com- 
ing from  the  westward  and  northwestward,  and  shipping  would  even- 
tually have  to  be  protected,  at  great  cost,  by  an  artificial  breakwater 
located  somewhere  along  the  line  of  the  existing  shoal. 

The  Harbor-Line  Board  had  in  mind  the  exposure  of  this  shore  when 
recommending  to  the  Secretary  of  War  that  authority  be  given,  under 
certain  statiCd  conditions,  for  the  construction  there  of  solid  piers  be- 
tween the  pierhead  and  bulkhead  lines. 

All  things  considered,  it  seems  the  better  x)olicy,  therefore,  to  retain 
the  outlying  shoal  undisturbed  for  the  present,  and  to  remove  by  an- 
nual dredging  from  the  inner  channels  the  deposits  which  may  be 
caused  by  waves  and  currents  acting  upon  the  shoal,  and  by  the  slid- 
ing of  the  marginal  flats. 

A  chart  showing  the  condition  of  the  two  improved  channels  in 
Gowanus  Bay  at  the  close  of  the  fiscal  year  accompanies  this  report 

The  amount  that  can  be  profitably  expended  upon  the  improvemeot 
of  Gowanus  Bay  channels  during  the  fiscal  year  ending  June  30, 1^ 
is  $250,000,  which  amount  should  be  appropriated  in  one  sum  for  di^ 
tribution,  by  allotment,  between  the  Bed  Hook  and  Gowanus  Oreek 
and  Bay  Bidge  channels,  and  the  triangular  area  between  them  at  tbeir 
junction,  at  the  discretion  of  the  Secretary  of  War. 

Gk>waniu  Bay  ia  in  the  ooUeotion  dlBtriot  of  New  York  City.  Nearest  Uebt,  Bob 
bins  Reef.  Nearest  work  of  defense,  the  fort  on  tioveznota  Uaad,  1  mile  U  tti 
northward. 

AmawUi  appraprioML 


AppUoaHon. 


Dredging . 

Do'.'.!!; 

Do 

Do 

Do 

Totid 


Aug.  ^1882 
July  S,  UM 
Aug,  Stim 
Aug.  11, 1888 
Se^]a.iaN 


Amount  expended  to  June  SOj  1892^  inolosiye  of  outstanding  ^^'%frUiti*ftj  $381, 867J0> 
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Money  statement. 

July  1, 1891,  balance  anexpeuded $136,058.10 

June  30, 1892,  amount  expended  during  (iscal  year ^ 106, 878. 53 

July  1, 1892, balance  unexpended 29, 179.57 

July  1, 1892,  outstanding  liabilities 28,036.77 

July  1, 1892, balance  available 1,142.80 

Amount  appropriated  by  act  approved  July  13, 1892 198, 600. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 199, 742. 80 

{Amount  (estimated)  required  for  completion  of  existing  project 281, 400. 00 
Amountthateanbeprofitably expendedinfiscalyearending j'unc30,1894    250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  tlio  fiscal  year  ending  June  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

[For  the  year  cdcIuij;  December  31, 1889.] 
Beceipts  and  shipmenta. 


Articlea. 


CoiU tons. 

Brick mimbor . 

Lumber fe<*t,  B.  M . 

Limt^,  etc barrels. 

Grain biiabda . 

Ice tons. 

Boofing  tar barrels . 

Building  atone,  etc 

Hisoell^eoas. 


Total 


Quantity. 


687.000 

202, 000, 000 

U7, 000, 000 

460,000 

2,750,000 

230,000 

75,000 


Value. 


$2,748,000 

1, 414, 000 

2, 940, 000 

690,000 

1, 100, 000 

805,000 

225,000 

647,000 

2,600,000 


13,069,000 


Vessels  arriving  and  departing  below  Hamilton  Avenue  Bridge. 


Class. 


Steamers... 

SbiM 

BarKs 

Brigs 

Schooners.. 

Total 


Number. 


890 


Tonnage. 


46 

88,211 

68 

105,741 

489 

441,614 

56 

17,627 

281 

67,392 

655,  e«5 


Vessels  arriving  and  departing  above  Hamilton  Avenue  Bridge  (record  of  bridge  tender). 


d'nne  1, 1889,  to  May  31, 1890 
1880 

Xncrease 


Times 
opened 

and 
closed. 


8,624 
7,632 


992 


Vessels 

Sassed 
rough. 


7,668 
6,071 


1,697 


Rej^stered 
tonnage. 


1,430,664 
985, 431 


445,233 


Daily 
average 
of  times 
opened. 


21 
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ClauifioaUon  of  vetielc. 


Sohoonen . . 

Sloopa 

Barges 

Canal  boato 

Total. 


Nombar. 


7,668 


"^^^^ 


1,430, 66« 


FttL 

1,3»3 

li2,738 

6-^2 

972 

62,925 

r_{.i 

1,C25 

409.486 

6-  ii 

8,678 

785, 515 

6-6 

The  increase  in  value  of  receipts  and  shipments  compared  with  1887  is  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the  trae  in- 
crease is  very  much  larger. 


BAT  RIDGE  CHANKEL. 


These  statistics  have  been  compiled  this  year  and  are  not  included  intheprevioiu 
table : 


Material. 


Aabestos,  cement,  paiDt,  and  roofing..^ 

Brick  and  luiu  ber 

Export  sugar,  machinery  and  castings 

Petroleum  and  its  products 

Phosphates 

Ship  and  yaoht  building,  dry  docks,  machine  and  boiler  works,  and  other  indostriea 

Total 


Yaios. 


3S0.fr.< 

17S,(W 

S,300,ffiO 

dsam 

1,000,000 


7.400,<M 


There  are  large  factories  and  piers  building  along  the  line  of  the  channel,  which 
will  enhance  the  tonnage  and  values. 

Of  larger  vessels,  such  as  ships,  barks,  etc.,  about  300  have  been  at  the  docka. 
From  observation,  it  is  estimated  that  there  are  about  1,200  of  smaller  craik 


E  zo. 


mPROVEMENT  OF  NEW  YORK  HARBOE,  NEW  YORK. 

New  York  Harbor  is  the  name  applied  to  the  waters  surrounding  the 
city  of  New  York,  comprising  parts  of  the  Hudson,  East,  and  Harlem 
rivers,  and  the  upper  and  lower  bays  Ijang  respectively  inside  and  out- 
side of  the  Narrows,  and  between  the  Long  Island,  Staten  Island,  and 
New  Jersey  shore. 

The  city  of  New  York,  from  which  the  harbor  takes  its  name,  hesat 
the  mouth  of  the  Hudson  Eiver  at  its  junction  with  the  East  RiTer; 
and  with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  are 
but  the  natural  outgrowths  of  New  York  energy  and  enterprise-,  in- 
cludes a  population  of  nearly  3,000,000  inhabitants,  which  is  more  tJian 
the  population  of  any  State  in  the  Union,  excepting  New  York,  Penn- 
sylvania, Ohio,  Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  United 
States  is  received,  and  two-thirds  of  the  import  duties  are  collected. 
From  this  port  are  sent  one-half  of  the  domestic  products  of  the  coun- 
try which  are  exported,  and  here  one-half  of  the  foreign  tonnage  tod- 
ing  with  the  TJnit/^  &\aA^^  «ii\/^s^   Thsee-fourths  of  the  passengen 
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traveling  between  the  United  States  and  foreign  conntries  come  and 
go  by  the  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at 
this  port. 

New  York  Harbor  has  two  entrances — one  by  the  Bast  River  and 
Hell  Gate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels 
trading  between  New  York,  the  Eastern  States,  and  the  British  Amer- 
ican provinces;  the  other,  which  is  the  main  entrance,  leading  out 
through  the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean, 
and  used  by  all  the  transatlantic  steamers  and  vessels. 

The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
1869,  and  with  its  successful  completion — ^whicli  is  now  assured  within 
a  few  years — and  with  the  steady  growth  of  the  city  towards  the 
north,  it  must  come,  more  than  ever,  into  use  by  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  of  the 
best  in  the  world.  The  channel  prior  to  1884  was  less  than  24  feet  deep 
at  mean  low  water  and  nearly  29  feet  at  mean  high  water,  with  abun- 
dant breadth^  and  was  ample  for  all  the  commercial  requirements  of 
the  i)ort,  until  the  great  increase  in  the  length,  tonnage,  and  draft  of 
the  ^ansatlantic  passenger  steamers  made  further  deepening  necessary 
in  order  to  prevent  the  delays  to  which  they  were  subjected  by  having 
to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  Main  Ship  Channel  into  New  York 
Harbor  was  undertaken  by  the  United  States,  it  was  obstructed  by 
four  shoals,  as  follows: 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gtedney  Channel,  where  there  were  depths  of  23.7  feet  in  mid- 
channel,  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  lower  bay,  west  of 
Flynn  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  in  mid-channel,  with  depths  of  22.6  feet  within  a  few  hun- 
dred feet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  was  car- 
ried on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at,  or 
near,  high  water. 

The  reasonable  demand  which  had  been  made  in  1884  by  commercial 
bodies  residing  in  New  York  City  that  increased  facilities  should  be 
afforded  for  entering  the  port  of  New  York  by  the  Sandy  Hook  route 
was  recognized  in  the  river  and  harbor  act  of  July  5, 1884,  which  pro- 
vided for  "  deepening  Gedney  Channel  through  Sandy  Hook  Bar,  New 
York,  $200,000." 

A  few  words  upon  the  subject  of  the  lower  harbor  and  of  the  various 
channels  across  the  bar  at  the  entrance  are  here  necessary  for  a  proper 
understanding  of  the  causes  which  led  to  the  adoption  of  the  Main  Ship 
Channel  for  improvement. 

Gredney  Channel  is  the  main  channel  across  the  Ocean  Bar,  lying  ai; 
the  entrance  to  New  York  Harbor,  about  3  miles  outside  of  Sandy 
Hook  and  east  by  north  of  it.  Sandy  Hook  lies  about  9  miles  outside 
of  and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Island  and  Staten  Island, 
and  the  Narrows,  in  turn,  are  about  7  miles  south  from  the  Batte^^^  ^^ 
the  extreme  southern  end  of  Manhattan  Maud,  uj^n.  ^\^<(^^^^  ^^tV 
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Is  situated.  The  Narrows  are  about  1  mile  wide.  That  part  of  New 
York  Harbor  lyiug  outside  of  the  Narrows  is  commonly  known  as  the 
Lower  Bay. 

From  the  Narrows  northward  to  New  York  City  there  is  no  water 
less  than  6  fathoms  (36  feet)  deep  in  the  main  channel. 

Lower  bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  Baritan  Bay,  and  the 
southern  part  of  it  inside  the  x>eninsula  of  Sandy  Hook  is  known  as 
Sandy  Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northwest  around  by  the  east  to  south-southeast  the  Lower 
Bay  is  open  to  the  frdl  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles;  but  the  shortest  distance  across  the  bay,  from  the  point  of 
Sandy  Hook  to  Coney  Island,  is  7  miles.  The  water  cross  section  on 
this  line  at  mean  low  water  is  about  790,000  square  feet,  through  whidi 
the  mean  velocity  is,  approximately,  1.6  feet  per  second;  but  the  max- 
imum velocities  are  approximately  twice  as  great  (Board  of  Engineers' 
Report  for  1884). 

At  the  Narrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile 
west  of  the  upper  end  of  Sandy  Hook;  thence  turning  at  right  angles 
northward  and  eastward  for  4  miles  to  the  head  of  G^dney  Ghannd;  and 
thence  through  Gedney  Channel  east  to  the  deep  waters  of  the  ocean. 

But  along  and  inside  the  above-mentioned  cross  section  of  7  miles 
between  Sandy  Hook  and  Coney  Island  there  is  a  wide  shoal  with  five 
distinct  channels  of  varying  depths  running  through  it  seaward  and 
eastward. 

They  lie  in  the  following  order,  beginning  at  the  northward: 

(i)  The  Coney  Island  OMnnel. — ^In  which  the  navigable  depth  at  mean 
low  water  is  10  feet. 

(^)  The  Fourteen-  Foot  Channel. — In  which  the  navigabledepth  at  mean 
low  water  is  15  feet. 

{3)  The  East  Channel. — ^In  which  the  navigable  depth  of  water  is  19 
feet. 

(4)  The  Swash  Channel. — Through  which  22  feet  can  be  carried  at  mean 
low  water  in  a  narrow  channel. 

(5)  The  Main  Ship  Channel. — In  which,  prior  to  1885, 24  feet  only  coold 
be  carried  through  different  reaches  with  lumps  in  them,  over  which 
the  depth  was  only  23.3  feet  at  mean  low  water.  The  northern  reach, 
which  passes  along  the  west  side  of  Flynn  Knoll,  is  maintained  by  tidal 
flow  through  the  Narrows;  and  the  southern  reach,  along  Sandy  Hook, 
is  maintained  by  tidal  flow  through  Earitan  Bay. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  over  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea; 
but  the  two  latter  converge  inte  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water,  and  over,  and  from  this  deep  area  two  cMnnels  lead  eastward 
into  the  open  sea  over  the  outer  bar,  the  northernmost  known  as  Ged- 
ney, the  southexumosfe  «i&  the  South  Channel,  both  of  which  had,  prior 
to  1885,  only  24  feoit  ol  ^^\^  m  VXi&isi  ^\» Vs^  ^^t^.    Gedney  OhaBnelr 
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the  wider,  was  originally  the  deeper  and  straighter  of  the  two  and  was 
therefore  used  by  all  the  large  vessels. 

The  Swash  Channel  is  resdly  a  cat-off  from  the  Main  Ship  Channel,   . 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney  Channel. 

Apart  from  being  shoaler,  the  Swash  is  much  narrower  than  the  Main 
Ship  Channel 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings 
outside  the  bar  in  Gedney s Channel,  is 22  miles;  and  by  the  Swash  it  is 
18  miles,  or  from  the  Narrows  15  and  11  miles,  respectively. 

As  the  appropriation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  survey 
of  the  Lower  Harbor  from  the  eastern  end  of  Coney  Island  to  Sandy 
Hook  with  the  view  of  determining  the  most  feasible  plan  of  improve- 
ment. The  survey  was  completed  in  November,  1884,  and  a  report  rec- 
ommending the  eventual  improvement  of  the  Main  Ship  Channel,  ac- 
companied with  estimates  of  cost  and  chart,  was  submitted  December 
6, 1884.    (Annual  Eeport,  Chief  of  Engineers,  1885,  page  773.) 

The  navigation  of  the  Main  Ship  Channel,  inside  the  bar,  especially 
on  the  approach  to  the  Narrows  from  the  Southwest  Spit,  is  so  inti- 
mately connected  with  that  of  Gedney  Channel  across  the  bar  that  it 
was  deemed  important,  in  submitting  an  estimate  of  cost  for  the  im- 
provement of  the  latter  channel  directed  to  be  made  by  Congress  in  the 
act  of  1884,  to  extend  the  estimate  to  include  the  entire  Main  Ship 
Channel  at  Flynn  Knoll,  and  to  recommend  that  the  improvements  at 
the  several  intermediate  shoals  should  take  place  simultaneously.  The 
project  providing  for  deepening  the  channel  across  the  bar  to  28  feet 
by  dredging  and  for  the  contingent  construction  of  a  stone  dike  on  the 
north  side  of  the  harbor  which  had  been  recommended  by  a  Board  of 
Engineers  December  24, 1884,  received  the  approval  of  the  Secretary 
of  War  December  27, 1884  (Annual  Eeport  Chief  of  Engineers,  1885, 
Part  I,  page  774). 

The  project  under  which  the  improvement  began  provided  for  im- 
proving the  western  end  of  Gedney  Channel  for  a  length  of  4,000  feet, 
measured  along  its  axis,  and  the  Main  Ship  Channel,  west  of  Flynn 
Knoll,  from  Buoy  No.  10,  at  the  western  end  of  the  Southwest  Spit, 
north  to  Buoy  No.  12,  then  situated  IJ  miles  south  of  the  western 
entrance  to  Swash  Channel,  the  depth  to  be  30  feet  mean  low  water. 

The  cost  was  estimate  at  9970,000,  not  inclusive  of  any  allowance 
for  irregularities  of  cutting,  or  for  increase  of  bulk  for  scow  measure- 
ments. After  the  work  had  progressed  for  one  year,  and  these  allow- 
ances could  be  estimated  with  some  degree  of  accuracy,  the  estimate 
was  revised,  and  the  cost  of  executing  the  project  as  then  approved 
was  fixed  at  91,370,000. 

The  river  and  harbor  act  of  August  5,  1886,  containing  provisions 
for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
read  as  follows: 

Improving  New  York  Harbor,  New  York :  To  secure  a  30-foot  chaxmel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
War  may  approve,  $750,000. 

By  the  specific  wording  of  this  act  Congress  gave  an  express  approval 
of  an  improvement  which  contemplated  a  navigable  channel  1,000  feet 
wide  and  30  feet  deep,  mean  low  water,  through  the  Main  Ship  Chan- 
nel and  Gedney  Ohannd,  and  all  subsequent  acts  have  confirmed  the 
provisions  of  the  act  of  1886. 

In  1887  th^  pixyect  was  enlarged  so  as  to  eiix\)x«y(^  ^  \<sql\^^1  VfiR^ 
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teet  in  Gedney  Channel,  measored  along  the  axis,  or  a  length  of  6,000 
feet,  measured  along  the  north  side;  to  remove  the  shoal  in  the  Main 
Ship  Channel  at  the  southern  entrance  to  the  Swash  Channel,  after- 
wards called  the  ^'  Bayside  Channel";  to  remove  the  shoal  northwest  of 
Sandy  Hook;  and  to  extend  the  Main  Ship  Channel  north  firom  Buoy 
1^0. 12  to  and  beyond  the  northern  entrance  to  the  East  Channel,  8^ 
Buoy  Fo.  14  (now  Buoy  Fo.  10).  The  total  estimated  cost  of  the  proj- 
ect so  enlarged,  based  on  the  existing  prices  for  dredging,  was 
$1,490,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $380,000 
for  continuing  the  improvement. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $160,000 
for  continuing  the  improvement,  making  the  total  amount  appropriated 
at  that  date  $1,490,000,  the  total  estimated  cost  of  the  improvement 

The  first  operations  began  September  26, 1885,  and  the  plant  which 
has  been  used  for  the  execution  of  the  improvement  has  consisted  soldy 
of  centrifugal  pumps,  and  the  excavations  have  been  deposited  beyond 
the  bar  in  the  vicinity  of  the  Scotland  light- vessel. 

The  quantity  which  has  been  removed  from  the  several  reaches  of 
the  Main  Ship  Channel,  extending  from  the  head  of  the  East  Channel  to 
deep  water  beyond  the  bar  through  Gedney  Channel,  from  September 
26, 1885,  to  June  30, 1892,  may  be  classified  as  follows: 

CaUo  ]rHdi. 

From  Gedney  Channel 1,161,244 

From  Bayside  Channel 448,313 

From  Northwest  Shoal 118,758 

From  west  of  FlynnKnoU 3,14«,764 

Total  quantity  excavated 4,875,079 

The  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook, 
composed  of  irregular  sand  dunes,  against  wave  and  current  action 
forms  part  of  the  project  for  improvement  of  the  Main  Ship  Channel 
through  the  lower  harbor,  but  as  the  work  required  to  be  done  th^e 
was  necessarily  tentative,  it  was  deemed  best  to  limit  expenditures  to 
small  sums  of  money  annually  while  studying  the  most  economical  plan 
of  improvement. 

Sandy  Hook,  like  the  more  southerly  part  of  the  coast  of  Kew  Jersey, 
where  the  foreshore  is  a  long  submerged  shoal,  has  had  a  varied  expe- 
rience in  changes  of  form  and  extent  resulting  from  tidal  and  eoneat 
action,  supplemented  by  wave  action  during  storms. 

The  eastern  shore  along  False  Hook  Channel  is  a  long,  unbrokeo 
beach,  remarkably  uniform  in  its  contours,  and,  as  it  is  under  the  cover 
of  the  outlying  shoals,  has  undergone  few  changes  either  of  aocumnla- 
lation  or  degradation. 

From  the  northeast  comer  of  the  Spit,  where  the  outer  shoal  has 
diminished  width,  westward  around  the  Hook  to  beyond  the  Hook 
Beacon,  the  north  shore  is  ox>en  to  northerly  and  easterly  storms,  and 
is  particularly  subject  to  frequent  changes,  audit  is  on  this  front  that 
the  shore  protections  have  been  laid. 

The  great  ravages  made  there  by  the  sea  in  1863  made  shore  protec- 
tion an  immediate  necessity,  and  during  the  next  twenty  years  many 
points  were  protected  along  the  crown  of  the  Hook  frt>m  east  to  west, 
the  improvements  taking  the  form  of  jetties  extending  out,  at  varying 
angles  with  the  shore  Une  from  near  high-water  to  below  low-water 
mark. 

The  Main  Ship  OViaTai^\iu^^  W^^  %\vqt^^  and  the  water  at  a  distance 
of  less  than  2,(M0  fdbt  \iaA  ^ dL«^^  ^1  ^^^^Iki^  "^^^  %la^  of  the 
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Ibreshore  is  precipitous,  and  as  the  main  object  of  the  improvement 
was  to  preserve  the  high-water  line  and  the  dunes  behind  it,  there  be- 
ing no  marked  tendency  of  the  currents  to  cut  below  the  low- water 
line,  it  was  thought  best  to  place  the  outer  ends  of  the  jetties  near  the 
latter  curve.  To  have  anchored  the  jetties  in  deep  water,  under  the 
circumstances,  would  have  been  unjustifiably  expensive. 

Some  of  the  jetties  were  built  of  timber,  some  of  timber,  brush,  and 
broken  stone,  and  others  of  concrete,  either  in  bags  or  in  forms.  In 
188^84  the  timber  jetties,  which  were  in  a  state  of  decay,  were  wholly 
replaced  by  concrete,  built  in  place  and  arranged  in  sections  10  feet 
long,  so  that  when  undermined,  either  at  the  end  or  on  the  sides,  it 
womd  settie  by  sections  without  fracturing  the  body  of  the  jetty. 

The  cement  used  was  a  brand  of  American  Portiand.  The  general 
cross-section  area  of  the  jetties  was  50  square  feet.  While  these  jet- 
ties served  to  cover  a  certain  part  of  the  shore  line  for  certain  winds, 
it  was  noticed  that  they  gave  no  protection  to  the  high-water  line  dur- 
ing storms  from  any  direction  coincident  with  spring  tides.  In  the  lat- 
ter case,  no  matter  what  the  direction  of  the  wind,  the  cliffs,  at  some 
point  above  the  high- water  mark,  were  attacked  and  degraded  by  the 
waves. 

To  prevent  the  complete  destruction  of  the  cliffs,  and  to  arrest  the  re- 
cession of  the  high- water  line  before  the  foundations  of  the  defenses 
and  other  public  buildings  were  reached,  it  was  decided  in  1890  to  run 
a  riprap  wall  just  below  the  high -water  line  completely  around  the  Hook 
uniting  all  the  jetties. 

The  work,  which  was  begun  in  May,  1890,  was  continued  to  comple- 
aon  in  September,  1891.  The  wall  is  2,575  feet  long,  extending  from 
Jetty  Ko.  1  to  about  119  feet  westward  of  Jetty  No.  11,  and  had  a  cross 
section  when  first  laid  of  50  to  60  square  feet. 

The  stones  vary  in  weight  from  300  pounds  to  3  tons,  and  are  laid 
directiy  ux>on  the  beach,  with  the  purpose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowing  a  gradual  settiement  of 
the  wall  without  sudden  dislodgment  of  the  stone.  The  cost  was  $6 
per  running  foot  of  wall. 

During  the  past  two  years  the  whole  wall  has  settied  gradually,  with 
very  little  lateral  displacement  of  stone,  but  it  has  perfectly  shielded 
the  cliffs  during  the  northerly  and  easterly  storms,  while  the  jetties 
have  caused  the  beach  pocketi  to  fill  up  during  the  intervals  of  south- 
erly seas,  causing  the  low- water  line  to  move  outwards. 

The  amount  expended  upon  this  protection  since  1890  aggregates 
$19,095,  and  the  cost,  including  repairs  for  settiement,  was  $7.41  per 
running  foot  of  walL 

At  the  dose  of  tiie  year  the  Hook  is  in  a  satisfactory  state  of  pres- 
ervation. 

WOBK  DOHB  DUBING  THE  FJSOAL  TEAB  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  there  was  in  force  the  contract 
with  the  Joseph  Edwards  Dredging  Company,  dated  February  16, 1891, 
for  the  removal  of  500,000  cubic  yards  of  material  from  the  main  ship 
channel.  Operations  were  in  progress  with  the  hydraulic  suction 
dredges  Reliance  .and  Mount  WaJdo^  and  continued  uninterruptedly 
until  October  10, 1891,  at  which  date  the  contract  was  completed. 

The  quantity  of  material  removed  daring  the  fiscal  year  was  213,268 
cubic  yards,  and  the  total  amount  removed  under,  this  contract  was 
500,053  cubic  yards. 
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The  work  under  this  contract  was  done  on  the  west  side  of  tihe  Main 
Ship  Channel,  from  Buoy  No.  12  (Southwest  Spit)  northward  to  deep 
water  below  the  Narrows. 

The  close  of  this  contract  completed  the  approved  project  for  this 
work,  by  dredging,  as  at  that  tune  a  depth  of  30  feet,  mean  low  water, 
for  a  channel  width  of  1,000  feet,  had  been  secured  from  deep  water 
below  the  Narrows  to  deep  water  beyond  the  bar. 

Surveys  of  all  the  improved  channels  were  made  during  Novemher 
and  December,  1891,  and  January,  1892,  and  the  results  showed  that 
the  improved  depths  have  been  maintained  without  deterioration. 

The  BuccessM  completion  of  this  improvement  should  be  a  matt^of 
great  gratification  to  the  contractors  as  well  as  to  the  engineers.  When 
work  was  begun,  in  September,  1885,  the  navigable  depth  in  the  ch»i- 
nel  was  22^  feet  only,  and  the  width  barely  600  feet,  while  now,  as  be- 
fore stated,  the  depth  is  30  feet  and  the  width  1,000  feet.  The  quantity 
of  material  estimated  in  1887  to  be  removed  to  complete  the  entire 
project  was  4^947,315  cubic  yards;  the  total  quantity  removed  suice 
beginning  of  miprovement  was  4,875,079  cubic  yards;  the  estimated 
quantity,  therefore,  exceeded  by  72,236  cubic  yards  the  quantity  acta- 
ally  removed. 

The  criticism  has  been  made  by  persons  who  are  ignorant  of  the 
physics  of  the  harbor,  or  have  not  studied  them  closely,  that  a  better 
improvement  could  have  been  made  by  deepening  and  extending  the 
East  Channel.  The  answer  to  the  criticism  is  an  easy  one.  If  the  con- 
figuration of  the  shore  of  the  lower  bay  and  the  channds  of  deepest 
water  through  the  shoals  be  examined  attentively,  it  will  be  obserred 
that  the  tidal  prism  of  the  harbor  exhausts  itself  chiefly  through  Bari- 
itan  Bay,  and  that  the  direction  of  the  most  prolonged  flow  of  the  ebb 
currents  is  along  the  northern  shore  of  Sandy  Hook,  and  that  in  con8^ 
quence  the  deepest  water  must  be  found  there.  The  channels  to  the 
northward  are  fed  by  the  ebb  tides,  which  flow  principally  from  the  Nar- 
rows, and  the  quantity  of  water  wnich  passes  through  there  to  maintain 
improved  depths  is  so  small  in  comparison  with  what  passes  through  the 
more  southerly  channel  as  to  condemn  at  once  those  channels  for  improve- 
ment. The  gratifying  manner  in  which  the  improved  channel  has  been 
maintained  ^ong  a  distance  covering  nearly  12  miles  for  the  past  seven 
years,  is  further  confirmation  of  the  wisdom  of  the  selection  of  the  more 
southerly  channel  for  improvement. 

While  there  is  no  evidence  of  any  appreciable  decline  in  the  Main 
Ship  Channel,  provision  should  be  made  for  unforeseen  shoalings  which 
are  liable  to  occur,  especially  on  the  outer  bar^  which,  if  disregarded, 
would  interfere  seriously  with  the  commerce  of  the  port  which  passes 
over  the  bar  at  the  southern  entrance. 

It  would  therefore  be  wise  to  provide  for  the  purchase  or  construction 
of  a  vessel  fitted  with  bins  and  with  suction  pumps  similarly  arranged 
to  those  which  were  used  in  effecting  the  improvement.  Tlie  vessel 
should  be  operated  by  hired  labor,  and  kept  constantly  in  commission, 
ready  to  work  at  any  part  of  the  improved  channel  whenever  its  serv- 
ices may  be  required.  In  this  way  the  channels  may  be  kept  open  at 
the  smallest  cost  and  with  least  detentions  to  commerce. 

An  appropriation  of  $250,000  is  recommended  for  the  purchase  or 
construction  of  such  a  vessel,  and  to  provide  means  for  running  ex- 
penses for  two  years. 

BAXTER  LSDQE. 

Baxter  Ledge  is  a  naiYo^  le^d^e  of  rock  lying  in  the  entrance  to  Kill 
van  £ull  from  Upper  TSevj  XotW  ^^^^ii^\^2«v<ia«^  ^<^m  St.  Greorge, 
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Staten  Island,  the  wharf  tenninns  of  the  Staten  Island  Bapid  Transit 
Bailroad  Company. 

This  reef  was  struck  by  a  vessel  about  three  years  ago,  and  an  ex- 
amination made  at  that  time  by  the  light-house  department  showed 
that  the  least  depth  over  it  was  18  feet,  mean  low  water,  and  it  was 
subsequently  marked  by  a  danger  buoy.  The  ledge  was  a  menace  to 
deep-laden  vessels  navigating  the  Kills,  and  the  buoy  itself  formed 
a  dangerous  obstruction  to  the  Staten  Island  ferryboats,  as  it  lay 
directly  in  their  path. 

The  removal  of  this  reef  was  authorized  by  the  Chief  of  Engineers 
March  15, 1892.  United  States  engineer  dredge  Hell  Oate  began  work 
May  10,  and  raised  140  tons  of  stone  that  was  broken  by  surface  blast- 
ing. The  rock  proved  more  difficult  to  break  in  this  way  than  was 
anticipated,  and  on  May  24  the  United  States  steam  drill  scow  Gen, 
John  Newton  was  placed  upon  the  reef  to- complete  the  work.  Four 
holes,  averaging  6.3  feet,  were  drilled  and  blasted.  These  did  excellent 
work,  but  left  the  reef  in  such  shape  that  no  more  holes  could  be 
drilled,  and  surface  blasting  had  to  be  resumed. 

The  reef  was  finally  swept  June  16, 1892,  with  the  horizontal  bar, 
and  the  least  depth  of  water  found  was  25.5  feet,  mean  low  water.  The 
drill  scow  was  then  withdrawn,  as  it  could  not  be  kept  longer  on  the 
improvement  without  prejudice  to  pressing  work  upon  more  obstruct- 
ive reefs  in  the  Bast  River. 

It  is  believed  that  the  improved  depth  of  25.5  feet,  mean  low  water, 
over  Baxter  Ledge,  is  sufficient  for  the  present  navigation  of  Kill  van 
KuU. 

SEA  WALL,  NOETH  SHORE  OF  SANDY  HOOE. 

At  the  close  of  the  last  fiscal  year,  a  contract  with  John  Satterlee, 
dated  March  26, 1891,  was  in  progress  for  the  delivery  of  5,000  tons  of 
broken  stone,  at  79  cents  per  ton. 

The  delivery  of  the  required  quantity  of  stone  was  completed  Sep- 
tember 18,  1891;  the  quantity  placed  in  the  wall  and  jetties,  during 
the  year,  was  3,110  tons,  and  the  total  cost  for  furnishing  and  laying 
the  stone  in  place  was  $1.33  per  ton. 

The  wall  as  now  constructed  is  2,575  feet  long,  extending  from  Jetty 
No.  1  westward  to  a  point  119  feet  beyond  Jetty  No.  11,  and  had,  when 
first  laid,  a  cross-section  area  of  50  to  60  square  feet. 

During  the  past  fall  and  winter  the  wall  has  been  exposed  to  many 
and  severe  storms,  but,  while  it  has  suffered  damage  in  many  places 
and  will  require  to  be  raised  and  strengthened,  has  well  performed  the 
office  required  in  maintaining  tlie  high- water  line  and  preventing  the 
undermining  of  the  cliffs  behind  it. 

The  amount  expended  on  the  improvement  of  New  York  Harbor  dur- 
ing the  fiscal  year  ending  June  30,  1892,  inclusive  of  outstanding 
liabilities,  was  $95,375.95. 

The  improvement  by  dredging  and  rock  removal,  as  well  as  others 
of  a  similar  character  in  and  about  New  York  Harbor,  has  been  under 
the  supervisory  charge  of  Mr.  G.  W.  Kuelmle,  assistant  engineer,  to 
whom  I  am  indebted  for  the  most  satisfactory  and  intelligent  manner 
in  which  he  has  discharged  his  various  trusts. 

The  special  work  of  shore  protection  at  Sandy  Hook  has  been  under 
the  personal  direction  of  First  Lieut.  J.  G.  Warren,  Corps  of  Engineers, 
assistant. 
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This  work  is  in  the  ooUeotion  district  of  New  Tork.  Nearest  light-bonses,  Sudy 
Hook  and  Highland  lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and  thme 
at  the  Narrows. 

\M0UNT8  APPROPRIATED. 

For  Gedney  Channel,  by  act  July  5, 1884 $200,000.00 

For  New  York  Harbor : 

Act  Augusts,  1886 750,000.00 

Act  August  11,  1888 380,000.00 

Act  September  19,  1890 160,000.00 

Total 1,490,000.00 

Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilities.  1, 465,  ^.  38 

Money  statement 

July  1, 1891,  balance  unexpended $120, 116. 57 

June  30, 1892,  amount  expended  during  fiscal  year 93, 572. 22 

July  1, 1892,  balance  unexpended' 26,544.35 

July  1, 1892,  outstanding  liabilities .* 1,808.73 

July  1, 1892,  balance  available 24,740.62 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 « 194, 740. 63 

Amount  that  can  be  })rofitably  expended  in  fiscal  year  ending  June  30, 1894  250^  OOOi  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  romaiiied 
practically  unchanged,  and  are  therefore  nerein  repeated. 

The  following  statemeut  concerning  the  commerce  of  New  York  Harbor  is  taken  fron 
the  report  of  the  Chamber  of  Commerce  of  the  State  of  New  York  for  the  year  1889-^: 


Articles. 


Sugar ponnda . . 

Moliisscs gallons . . 

Coffee pounds. . 

Tea do 

Aiauufacturesof  wool,  silk,  cotton, 

and  flax 

Cotton pounds . . 

Leather  and  bides 

Tin pounds. . 

Raw  silk  and  wool do 

flemp, Jute,  sisal  srass,  etc.  .tons. . 
India  rubber   and   gutta-percha, 

crude pounds . . 

Tobacco  and  manufactures 

Furs  and  manufactures 

Earthen,  stone,  and  china  ware 

Wines 

Coin  and  bullion 

Precious  stones 

Miscellaneous 

Breadstuffs : 

Wheat bushels.. 

Wheat  flour barrels.. 

Com bushels.. 

All  other  breadstuffs 

Provisions pounds.. 

Mineral  oils gallons. . 

Cattle 

Oil  c-ake  and  meal pounds . . 

Foreign  merchandise 


Total. 


Imparted. 


Quantity. 


1,463,051,343 

8,498,875 

455,979,016 

58,476,531 


327, 279, 151 

55,505,689 

149,263 

28,652,361 


Value. 


$42,943,453 

1.424,251 

58, 860, 319 

9,643,514 

111,234,883 


25,760,160 
14, 825, 588 
13, 949, 577 
13, 431, 215 

11. 094, 063 
10. 147, 883 
4, 748, 971 
3, 230, 780 
6, 156, 821 
7, 274. 018 
9, 498, 209 
135, 203, 820 


470, 428. 125 


Exported. 


Quantity. 


536,614.048 


9,086,407 

3, 335, 195 

26,658.970 


75.3,007,846 

418,773,073 

75,004 

231, 034, 183 


Value. 


f7, 728, 387 

54.701.315 

4,906,214 


15.291.084 
4,724,017 


60,724.274 


75, 006, 102 

8,440.610 
15,498,193 
13, 066, 961 

1,765,287 
64,504.425 
36,040,956 

6,204.624 

3,032,(>06 
16,727.560 


Tbtal 
▼Blue. 


042.»O,4B 

l,42iSl 

58,880,211 

0,641514 

ll8,9a,» 
54.710,115 
30,OKI74 
14,83S,Sa 
13,9ll,Sr7 
13,431,  US 

11,«4,« 

a5,438.tfr 

0,472,988 
a,2»,T» 
<.156.8!1 
7«,9Be,8R 
0,498. 98 
210,a»,ffi 

8.419.518 
15.498.188 
13,061811 

l.T85.aP 
64.50140 
36. 019. 868 

6.20i«S4 

3,031088 
16.7J7,580 


397,370,085 


876.MB.U9 


This  table  shows  aiv  mcTOasc^  oi  ^\,^*l,^^a  «^«t  t\!iA  total  valne  of  importo  and  «i- 
porta  for  the  preceding  yesix,  ^\^0\  «nMUBXA^\A^;^i;^^^V 
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Commercial  atatistiosof  the  pari  of  New  York  from  July  1, 1891,  to  June  1, 1899. 

A.inotuit  of  levenne  collected $111,051,853 

Value  of  all  imports 488,668,720 

Value  of  all  exports 372,149,486 


Foreign  TOMelB  entered 

Forei^  vessels  cleared 

American  yessels  from  foreign  ports. 

CoastwiBe  vessels  entered 

Goastwiae  vessels  cleared 


Number. 


3,706 
3,803 
1,073 
2,344 
2,617 


Begistered 
tonnage. 


5,074,260 
5,716,228 
884,381 
2,871,078 
2,016,842 


Statement  of  the  numher  and  tonnage  of  all  vesseU  belonging  to  iheport  of  New  Torh,  June 

1^1899, 

Begistered 
tonnage. 

801,344.70 

100,030.81 

184,681.08 

5,064.68 


Steam  vessels. 
Sidling  vessels 

Barges 

Canal  boata... 


£  ZZ. 
IMPROVEMENT  OP  RARITAN  BAY,  NEW  JERSEY. 

Baritan  Bay  forms  the  western  part  of  the  large  triangular  hay  in- 
closed hetween  Sandy  Hook,  theDSTew  Jersey  shore,  and  Staten  Island, 
the  eastern  part  of  which  is  commonly  known  to  Few  Yorkers  as  the 
Lower  Bay,  as  it  lies  jnst  outside  of  or  below  Few  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
city  of  Few  York  is  situated. 

The  Earitan  Biver  flows  into  Baritan  Bay  at  its  extreme  western 
end,  passing  between  Perth  Amboy  and  South  Amboy,  and  Fewark 
Bay  is  connected  with  both  the  Baritan  Biver  and  Bay  by  the  Arthur 
Kill  or  Staten  Island  Sound,  which,  separating  Staten  Island,  belong- 
ing to  the  State  of  Few  York,  from  the  New  Jersey  shore,  enters  Bari- 
tan Bay  at  Perth  Amboy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
towards  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it  towards  the  eastward  after 
{passing  the  Great  Bed  Lights  at  the  junction  of  Staten  Island  Sound 
and  the  Baritan  Biver  does  not  foUow  the  middle  of  the  bay,  but  hugs 
the  Staten  Island  shore  for  nearly  4  miles  to  Seguine  Point,  situated 
about  half  a  mile  east  of  Princes  Bay  Light,  then  it  runs  southeast- 
wardly  towards  the  inner  point  of  Sandy  Hook,  about  2  miles,  crossing 
a  shoal  which  puts  out  towards  the  southward  from'  the  Staten  Island 
shore. 

In  1880.  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  of  mean  water  could  be  carried  through  from  Perth  Am- 
boy to  Great  Beds  Light;  21  feet  from  Great  Beds  Light  to  Seguine 
Point,  and  14^  feet  from  Seguine  Point  eastward  across  the  shoal  to 
the  deep  water  in  the  outer  bay. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,00Q 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  cpul^ 
be  carri^  over  the  sboals, 
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The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascertain- 
ing the  practicability  of  secoring  a  greater  depth  of  water  from  the 
Main  Ship  Channel  in  the  lower  bay  to  the  wharves  at  Perth  Ambay, 
as  vessels  were  often  mnch  delayed  in  crossing  the  shoal  east  of  Se- 
goine  Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep  mean  low  water,  from  ^goine  Point  southeastward  to  the  deeper 
waters  of  the  bay  outside  was  il26,500.  (Annual  Beport  Ohief  of  En- 
gineers, 1881,  Part  I,  pages  717-719.) 

From  March  3, 1881,  to  July  5, 1884,  $120,000  were  appropriated  for 
this  improvement*  and  a  survey  which  was  made  in  May,  1885.  showed 
that  the  improved  channel  at  that  date  had  an  average  widtn  of  250 
feet,  and  a  least  depth  of  18  to  20  feet  mean  low  water. 

The  channel  had  slightly  shoaled  since  the  dredging  was  suspended 
in  1884.  In  1885  the  project  was  extended  by  providing  for  excavating 
a  channel  300  feet  wide  and  21  feet  deep,  from  Great  Beds  light  to 
deep  water  at  Ward  Point,  opposite  to  Perth  Amboy.  This  channd, 
taken  in  connection  with  its  extension  to  the  eastward  of  Segoine 
Point,  would  give  a  continuous  21-foot  channel  from  the  Main  Ship 
Channel  in  New  York  Bay  to  the  wharves  at  Perth  Amboy.  The 
modified  project  of  1885  fdrther  called  for  dredging  a  channel  from 
Great  Beds  Light  to  South  Amboy,  4,500  feet  long,  3M  feet  wide,  and 
15  feet  deep,  mean  low  water.  The  cost  of  dredging  these  two  chan- 
nels, and  restoring  the  original  width  in  the  cut,  east  of  Seguine  Point, 
was  estimated  to  cost  $114,000,  which  sum  was  increased  in  1888  to 
$120,000^  to  provide  for  the  shoaling  which  had  taken  place  in  the  in- 
terval of  three  years.  (Annual  Bei>ort  of  4;he  Ghitf  of  Engineers,  1885, 
Part  I,  page  758.) 

The  appropriation,  act  of  August  5, 1886,  was  $37,500,  and  was  ap- 
plied to  completing  the  channel  west  of  Ward  Point,  300  feet  wid& 
and  21  feet  deep,  and  in  excavating  a  channel  315  feet  wide  and  21 
feet  deep  across  the  crest  of  the  sho^  leading  from  the  bend  towards 
Seguine  Point,  but  the  funds  were  not  sufficient  to  complete  the  wh<de 
of  the  projected  work  at  that  point. 

It  was  stated  in  the  original  project  of  1881  that  the  Seguine  Point 
Ohannel  would  have  to  be  maintained  by  dredging.  The  detailed  sor- 
vey,  which  was  made  in  1888  from  the  eastern  end  of  the  Seguine  Point 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  ti^en 
place,  both  in  the  improved  channel  and  over  a  large  stretch  west  of 
Princes  Bay  Light,  where  deep  water  formerly  existed.  This  fact  made 
it  necessary,  in  1889,  to  submit  revised  estimates  for  the  further  im- 
provement of  the  channels  leading  to  Perth  Amboy  and  to  South  Am- 
boy. (Annual  Beport  of  the  Chief  of  Engineers  for  1889,  Part  L  page 
796.) 

REVISED  ESTIMATES. 

(1)  For  a  channel  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
New  York  Lower  Bay  to  Perth  Amboy,  the  following  dredging  wiU.  be 
required : 

CfMbpA 

(a)  From  21-foOt  curve,  New  York  Lower  Bay,  to  21-foot  curve  off  Seguine 

Point 347,3S8 

(b)  From  Princess  Bay  around  Red  Buoy  8  towards  Great  Beds  Light 154, 130 

Total  dredging 501,498 

(2)  For  a  channel  ^00  feeti  m^«  ttQA.15  f««t  deep,  from  Great  Beds  Light 

to  South  Amboy,  the  dxed^m'^x^c^QCA^^V^^X)^. ..«.«««««««««««. ..,.»..      200^000 
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These  estimates  are  made  on  the  basis  of  an  allowanoe  of  1  foot  over 
depth,  and  for  one-third  increase  in  bnlk  for  scow  measurement. 

Total  dredging  required  for  the  completion  of  the  two  projected  channels, 

cnbic  yards • 701,498 

Estimated  cost  of  the  proposed  dredging $175,375 

The  river  and  harbor  act  of  Angast  11,  1888,  appropriated  $25,0C0 
for  continuing  the  improvement,  and  on  the  27th  of  February,  1889,  con- 
tract was  made  with  James  A.  Simmons,  of  New  York  City,  for  the  re- 
moval of  120,000  cubic  yards  of  material  from  Baritan  Bay:  80,000  cubic 
yards  to  be  removed  from  the  channel  across  the  shoal  off  Seguine 
Point,  securing  21  feet  depth;  and  40,000  cubic  yards  from  the  channel 
leading  across  shoal  at  Great  Beds  Light  to  South  Amboy,  securing  15 
feet  depth,  mean  low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $40,000 
for  continuing  the  improvement. 

It  may  be  said  in  regard  to  this  improvement  that  the  deep-water 
channel  which  has  been  said  to  hug  the  south  shore  of  Staten  Island 
as  far  east  as  Seguine  Point,  is  the  ehh  channel,  while  the  channel  on 
the  southern  border  of  Bound  Shoal  through  the  center  of  the  bay, 
heads  on  the  line  joining  Seguine  Point,  north  shore,  and  Oonaskonk 
Point,  south  shore,  is  the  fl^d  channel.  These  two  channels  slightly 
overlap,  passing  each  other  at  a  distance  of  7,000  feet. 

The  connection  of  these  channels  by  an  improved  channel  starting  at 
Seguine  Point  and  running  southeast  towards  Sandy  Hook,  is  an  un- 
natural connection,  and  it  was  stated  in  the  original  report,  in  1881, 
Uiat  the  channel  so  projected  would  require  annual  dredging  for  its 
maintenance. 

The  experience  of  all  the  contracts  which  have  been  made  for  this 
improvement  confirms  the  prediction  of  1881.  It  would  have  been  bet- 
ter,  had  sufficient  funds  been  available  in  the  beginning,  to  have  ex- 
tended the  flood  channel  by  dredging  almost  due  west  until  it  inter- 
sected the  ebb  channel  a  short  distance  to  the  eastward  of  the  Great 
Beds  Light.  Then  the  ebb  and  flood  would  have  probably  foUowed 
the  same  path  and  there  would  have  been  a  better  prospect  of  having 
the  channel  maintained  by  tidal  scour.    . 

The  width  of  the  intervening  shoal  is  about  12,000  feet,  and  the  aver- 
age depth  of  water  is  13  feet,  approximately,  between  the  21-foot  curves. 
The  amount  of  material  necessary  to  be  removed  to  open  a  channel  on 
this  line  300  feet  wide  and  21  feet  deep,  is  2,400,000  cubic  yards,  at  an 
estimated  cost  of  $600,000. 

This  will  be  the  future  channel  which  will  connect  the  head  of  the 
Baritan  Bay  with  the  Amboys.  A  limited  amount  of  dredging  may  be 
done  annually  in  the  Seguine  Point  Channel  to  maintain  a  21-foot  depth 
for  vessels  until  commerce  demands  a  more  direct  and  convenient  route 
across  the  shoal  now  lying  at  the  western  end  of  the  bay. 

WOBE  DONE  DUBINO  THE  FISOAL  YEAB  ENDING  JUNE  30,  1892. 

At  the  begmning  of  the  fiscal  year  the  contract  with  Thomas  Potter, 
dated  January  16, 1891  (Annual  Beport  Chief  of  Engineers,  1891,  Part 
I,  page  934)  was  still  in  force,  and  operations  were  in  progress  on  the 
South  Amboy  Channel  which  continued  until  July  8,  when  the  funds 
allotted  to  that  channel  became  exhausted. 

The  quantity  of  material  removed  from  the  South  Amboy  Channel 
during  the  fiscal  year  was  8,096  cubic  yardS|  and  the  total  ajssiofws^  ^t^ 
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moved  onder  this  coatract  was  90,130  cabio  yards,  resulting  in  a  chan- 
nel 170  feet  wide  and  15  feet  deep,  mean  low  water. 

Work  was  begnn  on  the  Segoine  Point  Channel  July  17  and  oontin- 
ned  nntil  September  24,  when  the  contract  was  completed.  The  quan- 
tity of  material  removed  from  the  channel  under  this  contract  was 
106,195  cubic  yards,  and  resulted  in  giving  to  the  improved  channel  an 
increased  width  of  80  feet,  making  the  present  width  of  the  channel  180 
feet^  and  the  present  depth  21  feet^  mean  low  water. 

Iso  complaint  was  made  by^manuers  during  the  year  that  the  chan- 
nels had  either  deficient  width  or  depth,  and  no  reports  were  received 
that  any  vessels  had  grounded  at  any  point  in  the  improved  channels 
between  the  Lower  Bay  and  the  wharves  at  Perth  Amboy  and  South 
Amboy,  K.  J. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $30,827.09. 

An  appropriation  of  $100,000  is  recommended  for  continuing  the 
improvement  along  the  channels  leading  to  Perth  Amboy  and  South 
Amboy  respectively. 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  which  is  the 
nearest  x>ort  of  entry.  ^Nearest  light-house,  Princes  Bay.  lifeaiest 
fort,  at  Sandy  Hook,  New  Jersey. 

AmaunU  appropriated. 


Application. 


Dredring 

Do!! 
Do. 
Do. 
Do., 


Total 


8,1881 
Ang.  2,1882 
July  5,1884 
Aug.  6,1888 
Aug.  11, 1888 
Sept.  U,  1880 


•B8,W 

37  sn 

SS.O0I 
40.W 


2B»9II 


Amount  expended  to  June  SO,  1892,  inolusiye  of  outstanding  liabilities,  $231^2flSJ9^ 

Money  statement, 

July  1, 1891,  balance  unexpended ' $82,060.34 

June  30, 1892,  amount  expended  during  fiscal  year 30,754.28 

July  1, 1892,  balance  unexpended 1,29&96 

July  1, 1892,  outstanding  liabUities 72.81 

July  1, 1892,  balance  available 1,223^15 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 41,223.15 

'Amount  (estimated)  required  for  completion  of  existiu^  project 95, 375. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  endmg  June  30, 1894    95^  375.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acts  of  1866  and  1867. 


G0UlfERCX4L  STATIS1IG8. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remaliwi 
practically  nnohauge^  »ii!i  %x«  ^«t«iQiT^^«£«k\six«v}eated. 
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The  following  statement  of  the  commerce  of  South  Amboy,  N.  J.,  and  of  Raiitan 
River  was  prepared  by  Hon.  D.  0.  Chase,  mayor  of  South  Amboy,  N.  J. : 

BeoeipU  and  shipmenU. 

Tons. 

Products  of  the  forests 33,851 

Products  of  quarries  and  mines 3,020,003 

Animal  products 16, 541 

Agriculture 37, 557 

Manufactures 417,909 

Mechanical  and  miscellaneous 320,005 

Total 3,845,866 

Total  value,  $45,  Q75, 943. 

Vessels  arriving  and  departing. 


Class. 


Steamers 

Barks 

Brigs 

Schooners 

Sloops 

Impellers 

Barges  and  lighters 

Total 


ITnmber. 


61,124 


Tonnage. 


6,038 

860,300 

40 

8,800 

40 

8,800 

4,138 

248,280 

1,002 

62, 210 

4,028 

280,682 

45.838 

2,887,794 

3,845,866 


Draft 
(loaded). 


Feet. 

6 

to  12 

8 

to  16 

8 

to  16 

7 

to  14 

5 

to  7 

7* 

to  10 

7 

to  16 

The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  J.,  for  the  year  1889 
was  received  from  Mr.  James  Donnelly,  superintendent  of  the  New  Jersey  division, 
Lehigh  Valley  Railroad  Company : 

LMgh  VaXlmi  Railroad  twMMge  eastward  and  westward  over  th$  wharves  for  the  year  1889. 

[Groaatons.] 


CkMl.. 
Coke 


OoeA  piers. 


Freight  wharves. 


OralD 

Steel  raila 

Pig  Iron 

Iron  ore .............. 

Lomber \. 

FertUiaers 

Clay 


MlaoeUaneous 

United  Be/bMrs*  Export  Oil  €lompany*»  Wharf, 

on 

Gmid  Total 


Beoeiyed. 


471 
86,194 
83,207 

106 


6,867 


Shipped. 


1,816,621 

8,058 


125,748 
84,062 
87,796 


875 


5,662 
7,732 


60,867 


Total. 


1,818,579 


887,706 
60,867 


2,267,151 
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Number,  tonnage,  and  dr<tft  ofveeeeie. 


YeneU  trmupiniing  coaL 


SailiflC 


Ttaadt  trantporting  freigkL 


Ooean  ateamen. 
BnQlng  Teaaeb. . 

Lighten 

Canal  boata 


Oompany*a  Wharf, 


Barica  and  abipa 


Knmber. 


102 

848 

811 

4,821 


10 

181 

67 

1,238 


» 


Tannage. 


500  to  S,  000 

50  to  1,200 

500  to  1,200 

100  to     400 


1,500  to3.S00 
500  to  1,200 
200  to      500 

200  to      000 


600  to  1,600 


Dralt 


AA 


19to2IS 
IStoU 
6toU 
• 


istoia 


Cammerdal  eiatieiiee  of  the  port  of  Perth  Amboy,  N,  J,,  from  July  1, 1891,  to  June  1,  ISX. 

Amonnt  of  revenne  collected $19,072 

Value  of  aU  imports 75,888 

Value  of  aU  exports 998,158 


Foreign  veaaela  entered 

Foreign  yeaaela  cleared 

American  vessels  from  foreign  porta. 

American  vessels  to  foreign  iK>rts 

Coaatwise  vessels  entered 

Goaat  veaaels  cleared 


^^^■^C^ 


10 
56 

0 

12 

02 

277 


15,28 
42,  HI 

3,917 

Sim 


Statement  of  the  nwmber  and  tonnage  of  oil  veseeU  belonging  to  the  port  of  Perth  Amkeg, 

If.  J.,  June  1, 1892, 


Sailing  veaaela 

Barges 

Canal  boAto... 


4i,m» 


E  za. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTINa  OR  ENDANGEB- 

ING  NAVIGATION. 

(i)  Canal  boat  in  Oravesend  Bay^  Kew  York. — ^This  wreck  was  an  old 
canal  boat  that  had  drifted  into  Gravesend  Bay,  Lower  Kew  York 
Harbor,  and  stranded  on  tiie  beach  in  abont  12  feet  of  water.  It  was 
a  dangerous  menace  to  the  many  small  boats  which  navigate  the  lower 
harbor.  The  wreck  was  successfully  removed  on  August  12, 1891,  by 
Mr.  John  F.  Baxter,  the  lowest  bidder,  on  proposal  approved  by  the 
Chief  of  Engineer^  July  30^  1891. 
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The  cost  of  the  removal  was  $144. 

{2)  Canal  boats  in  Raritan  Bay^  New  Jersey^  and  in  8taten  Island  Sound 
at  Tottenmllej  Ifew  York. — ^The  wreck  of  a  canal  boat  in  Baritan  Bay 
near  South  Amboy,  N.  J.,  was  complained  of  by  the  ]^ew  Jersey  Board 
of  Gommissioners  of  Pilotage,  January  14, 1892,  as  being  dangerous  to 
navigation,  and  the  wreck  of  a  canal  boat  in  Staten  Island  Sound  near 
Tottenville,  N.  Y.,  was  reported  by  the  New  York  Board  of  Commis- 
sioners of  raots,  January  27, 1892. 

These  wrecks  were  old  and  valueless  coal  barges,  which,  drifting  back 
and  forth  through  the  narrow  channels  leading  fiom  Baritan  Biver  to 
Staten  Island  Sound,  seriously  interfered  with  local  and  coastwise  nav- 
igation. 

Under  sealed  proposals,  open  1  January  30,  1892,  approved  by  the 
Chief  of  Engineers  February  6, 1892,  the  Chapman  Derrick  and  Wreck- 
ing Company,  the  lowest  bidder,  removed  successfully  the  wreck  in 
Baritan  Bay. 

The  other  boat,  which  had  been  reported  sunken  in  40  feet  off  the 
dock  at  Tottenville,  N.  Y.,  could  not  be  found,  although  the  contractor 
diligently  sought  for  it. 

The  cost  of  the  removal  of  the  wreck  in  Baritan  Bay,  near  South 
Amboy,  was  $199. 

Ahwtraet  of  proposals  for  ike  removal  of  wreck  of  oanal  boat  in  Oraveeend  Bay,  New 
York,  received  in  response  to  circular  letter  dated  July  SO,  1891,  and  opened  July  S4, 
1S91,  by  lAeut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 


Ko. 

Name  of  bidder. 

Addreos. 

Price 
bid. 

Bemarks. 

1 

2 

s 

Merritt's  Wrecking  Organisation.. 
Chapman  Derrldk  and  Wrecking 

Co. 
Jo^jx^.  Baxter 

40  WaU  street, New  York  City.... 
70  Soaih  street,  New  York  City  . . 

308  West  stceet 

$500.00 
170.00 

144.00 

I«oweat  bid. 

AMract  of  preposals  for  removal  of  wreck  of  oanaUhoat  at  Tottenville,  Staten  Island 
Sound,  New  York,  and  of  oanal-hoat  at  South  Amboy,  Raritan  Bay,  New  Jersey,  re- 
ceived in  response  to  circular  letter  dated  January  £8, 1892,  and  opened  January  SO, 
1892,  by  Lieui.  Col.  Q.  L.  Gillespie,  Corps  of  Engineers. 


Name  of  biddar. 

Address. 

BemoTing  wreck  at— 

The  two 
combined. 

No. 

Totten- 
▼iUcN.Y. 

South  Am- 
boy, N.  J. 

] 

W.H.  Smith 

TottenvlUe,  N.  Y 

Perth  Ambov. N.  J  ......... 

$75.00 
149.00 

K 

J. H. Greeory 

$190.00 

$348.00 

a 

Chapman     Derrick     and 
Wrecking  Co. 

70  Soath  street,  New  York 
City. 

*289.00 

•Lmrirtbdd* 
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[Printed  in  Honse  Ex.  Doo.  Ko.  29,  Pifty-aeoond  Congreu,  flnt  sewkm.] 

preliminary  examination  from  main  channel  from  jamaica  bat 
easterly  to  long  beach  inlet,  new  york,  for  canal. 

Engineer  Office,  U.  S.  Army, 
Kew  York,  K  F.,  December  16j  1890. 

General  :  In  obedience  to  letter  of  the  Chief  of  Engineers  dated 
September  20, 1890, 1  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  ^^Frorn  Main  Channel  from  Jamaica 
Bay,  New  York,  easterly  to  Long  Beach  Inlet,  for  canal,"  for  which 
provision  is  contained  in  the  river  and  harbor  act  approved  Septem- 
ber 19,  1890. 

I  made  a  personal  examination  of  the  locality  October  22, 1890,  a^ 
companied  by  Mr.  J.  L.  B.  NTorton  and  other  prominent  citizens  residing 
in  the  vicinity,  and  was  fully  informed  by  them  of  the  purposes  of  the 
survey. 

The  lands  along  the  southern  shore  of  Long  Island  are  being  rapidly 
converted  into  sites  for  private  residences,  some  of  which  are  used 
the  year  round  by  the  owners,  and  also  for  large  summer  hotels  snr- 
rounded  by  cottages  which  furnish  accommodations  during  the  summer 
season  for  numbers  of  persons  from  Xew  York  City  and  neighboring 
cities,  as  well  as  from  a  distance. 

These  improvements  are  accompanied  by  large  material  interests  of 
a  permanent  character,  resulting  in  the*  formation  of  numerous  small 
towns  which  draw  their  supplies  from  New  York  City,  Brooklyn,  and 
elsewhere,  and  which  are  principally  dependent  upon  the  Long  Island 
Bailway  lor  transportation. 

The  advocates  of  the  survey  claim  that  the  railway  rates  of  transpor- 
tation are  excessive^  and  that  a  great  relief  would  be  given  to  them 
£rom  these  exactions  if  the  waterways  through  Jamaica  Bay,  Bockaway 
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Inlet,  and  the  Oreat  South  Bay  were  improved  so  that  supplies  could 
be  delivered  at  Arverne,  Far  Eockaway,  Lawrence,  and  other  small 
towns  adjacent,  independently  of  th6  railroad. 

The  subject  of  inland  navigation  along  the  south  shore  of  Long 
Island  was  discussed  by  Lieut.  Gol.  Walter  McFarland,  Corps  of  En- 
gineers, in  a  rex)ort  submitted  to  the  Chief  of  Engineers,  December  31, 
1886  (Annual  Keport  Chief  of  Engineers,  1887,  p.  754),  in  compliance 
with  river  and  harbor  act  of  August  5,  1886,  which  provided  for  a 
survey  for  a  ^^  channel  between  Jamaica  Bay  and  Eockaway  Inlet." 
Colonel  McFaxland  states  in  his  report  that  the  survey  of  1886  had  for  its 
object  the  determination  of  ^^  the  cost  of  ox)ening.an  inner  line  of  water 
communication  for  boats  of  light  draft  firom  the  Great  South  Bay  on 
the  south  side  of  Long  Island  to  Jamaica  Bay  west  of  it  by  means  of  a 
cut  through  the  narrow  neck  of  land  (Far  Bockaway)  which  separates 
these  bays,"  and  shows  that  if  the  project  contemplated  by  the  survey 
were  carried  out,  it  would  not  provide  for  a  navigable  passage  through 
Jamaica  and  South  bays  for  the  reason  that  those  bays  had  many  other 
shoals  east  and  west  of  the  termini  of  the  proposed  cut,  ^^  between 
which  the  channels  are  so  shallow,  narrow,  and  tortuous  that  they  may 
be  considered  practically  unnavigable,"  and  that  a  navigable  water- 
way which  woidd  meet  the  alleged  commercial  necessities  of  South  Bay 
and  Jamaica  Bay  could  not  be  estimated  for  except  on  a  survey  extend- 
ing from  Patchogue  to  Jamaica  Bay,  a  distance  of  45  miles. 

The  water  conditions  to-day  are  practically  the  same  as  in  1886.  The 
entrance  to  Jamaica  Bay  is  through  Bockaway  Inlet,  between  Coney 
Island  and  Eockaway  Beach. 

The  depth  of  water  on  the  bar  is  12 J  to  13  feet  mean  low  water,  but 
inside  the  bar  there  is  good  anchorage  for  vessels  drawing  25  feet  of 
water  as  far  eastward  as  the  western  entrance  to  Beach  Channel,  which 
leads  to  the  new  town  of  Arveme,  on  Eockaway  Beach,  1  mile  to  the  east- 
ward of  the  Old  Eockaway  HoteL  Thence  the  water  shoals  to  5  feet,  mean 
low  water,  at  the  western  entrance  to  Conch  Hole  on  the  approach  to  the 
Citizens  Cut  at  Far  Eockaway,  which  leads  into  Far  Eockaway  Bay. 
From  the  eastern  entrance  to  Conch  Hole  to  the  western  entrance  to 
the  Far  Eockaway  Cut,  a  distance  of  one-half  mile  approximately,  the 
bed  of  the  bay  is  bare  at  low  tide.  The  mean  range  of  tides  in  Ja- 
maica Bay  is  4^  feet,  approximately. 

The  Long  Beach  Inlet  is  a  small  and  unimportant  water  way  be- 
tween Shelter  Island  and  Long  Beach,  connecting  Broad  Channel  at 
the  western  end  of  Hempstead  Bay  with  the  ocean,  and  is  known  upon 
the  charts  as  East  Eockaway  Inlet  or  Hog  Inlet  (Coast  Survey  Chart 
Ko.  119).    The  depth  on  the  bar  at  mean  low  water  is  about  5  feet. 

Passing  to  the  eastward  around  the  network  of  islands  of  varying 
size  which  largely  compose  Hempstead  Bay,  and  which  at  low  tide  are 
separated  by  small  drains  or  threads  of  water  impracticable  of  improve- 
ment at  reasonable  cost^or  any  except  very  small  boats,  no  continuous 
channel  for  5  feet  depth  at  mean  low  water  is  found  until  Great  South 
Bay  is  reached,  (miK)site  Babylon,  a  distance  of  20  miles  in  an  air  line. 

As  the  act  of  September  19, 1890,  fixes  the  eastern  terminus  of  the 
examination  at  Long  Beach  Inlet,  no  improvement  through  Hempstead 
Bay,  which  has  reference  to  a  larger  and  more  important  inland  naviga- 
tion through  the  Great  South  Bay,  seems  contemplated. 

The  two  priAcipal  bodies  of  water  at  the  western  end  of  the  south 
shore  of  Long  Island,  separated  from  the  ocean  by  beaches,  which  can 
be  profitably  used  for  commercial  pui*poses,  are  Jamaica  Bay  andQreal 
South  Bay;  the  entrance  to  the  former,  at  Bocka^a^  lxA^\i^\&'^Tfi^<^K^ 
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and  to  the  latter,  at  Fire  Island  Inlet,  is  50  miles  from  New  York,  by 
way  of  the  I^arrows.  They  have  no  direct  navigable  intercommmiica- 
tion,  as  I  have  shown,  and  if  one  were  made  artificially  it  would  be  over 
30  miles  long  and  would  be  of  uncertain  maintenance  and  utility.  Any 
canal  of  shorter  length  than  30  miles  would  be  of  no  practical  ysdue,  and 
it  is  not  believed  that  an  ultimate  improvement  so  extensive  and  costly 
was  contemplated  by  the  act  under  which  this  report  is  made. 

The  examination  desired  has,  therefore,  only  a  local  bearing.  Boc^ft- 
way  Beach  and  its  eastern  continuation.  Far  Eockaway  Beach,  is  part 
of  the  mainland,  which  has  only  lately  been  made  an  island  by  the 
small  artificial  cut  at- Far  Bockaway,  and  the  bay  of  Far  Bockaway  is 
but  a  shoal  lagoon,  which  is  filled  and  emptied  by  tides  passing  through 
Little  Inlet  and  East  Bockaway  Inlet,  with  a  slight  increment  ooming 
through  the  cut. 

Little  Inlet,  which  opens  into  Far  Bockaway  Bay,  is  hardly  more 
than  a  low  depression  in  the  beach,  and  its  tendency  is  to  shoal  up  the 
lagoon  of  which  it  is  a  partial  outlet. 

The  personal  examination  which  I  havemade  on  the  ground  and  acare- 
ftd  study  of  the  latest  charts  lead  me  to  think  that  it  will  be  imprafr 
ticable  to  open  or  to  maintain,  if  opened,  a  fairly  good  navigable  chan- 
nel, if  such  were  needed,  through  Far  Bockaway  Bay,  except  at  a  cost 
disproportionate  to  the  benefit  to  be  derived  from  it,  owing  to  its  greal 
exposure  to  inroads  from  the  sea.  The  covering  beach  is  low  and  nar- 
row and  shows  evidence  of  old  breaches  through  it  other  than  those 
which  now  exist,  and  it  is  not  at  all  certain  that  the  western  end  has 
not  been  seriously  damaged  by  tidal  currents  propagated  through  the 
artificial  cut  at  Far  Bockaway.  For  this  reason  I  shall  discard  mj 
consideration  of  this  part  of  the  subject.  It  alone  remains  to  oonader 
the  connection  between  Japiaica  Bay  and  Far  Bockaway. 

The  persons  whom  I  have  seen  in  relation  to  it  or  who  have  sent 
written  statements  for  my  information  and  study  all  unite  iu'testi- 
fying  that  the  improvement  most  urgently  needed,  and  to  which  refer 
ence  was  mainly  intended  to  be  made  by  the  act,  is  the  excavation  of 
a  small  canal  less  than  one-half  mile  long,  50  feet  wide  and  5  feet  deep, 
mean  low  water,  extending  from  the  eastern  end  of  Ck>nch  Hok, 
Jamaica  Bay,  to  the  artificial  cut  at  Far  Bockaway,  to  the  end  that  sap- 
plies  of  coal,  lumber,  cement,  brick,  hardware,  feed,  and  general  arti- 
cles of  merchandise  may  be  delivered  to  the  growing  communitieB  a^ 
cessible  to  Far  Bockaway  free  from  the  excessive  toxation  for  trans- 
portation now  imposed  by  the  Long  Island  Bailroad. 

It  is  estimated  (inclosures  herewith)  that  the  tonnage  of  such  a  canal 
would  exceed  500,000  tons  annually  and  that  the  saving  on  fi-eight  to 
the  citizens  would  be  $500,000  annually.  These  figures  seem  high  and 
I  give  them  as  they  have  been  furnished  to  me  with  the  remark  that  if 
the  tonnage  equals  one-fourth  the  estimate  the  cost  of  opening  the  de- 
sired water  way  will  be  justifiable. 

If  this  improvement  be  made  it  will  be  as  practicable  to  reach  Far 
Bockaway  at  high  tide  with  ve4ssels  drawing  9  feet  of  water  as  itnow  i« 
to  reach  Ganarsie  and  Sheepshead  Bay,  whose  channels  have  been  im- 
proved by  Government  aid. 

For  the  foregoing  reasons  I  am  of  the  opinion  that  the  water  way 
"  from  main  channel  fi^m  Jamaica  Bay,  New  York,  easterly  to  Long 
Beach  Inlet  for  canal.''  is  not  "  worthy  of  improvement." 

The  eastern  part  oi  Jamaica  Bay  from  the  main  ship  channel  eagerly 
thrcmgh  Conch  Hote  t»  Wi*^  Cltizftua  Out  at  Far  Bockaway,  which  fonitf 
the  western  part  oi  tScL^  -^aX-^c  ^^^  w\^\\\A«v\^\a.\.\\A  act^  is  "  worthy  d 
improvement''  to  ttie^  ^x\fc\i\.  q^  o\v^\i\\\^^  ^sasi^^l^x^v^^ 
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feet  depth  at  mean  low  water.    The  estimated  cost  of  making  the  nec- 
essary survey  and  preparing  charts  and  estimates  of  cost  is  9400. 
Very  respectfdlly,  your  obeditot  servant, 

6.  L.  Gillespie, 
Lieut  Ooh  of  Ungineera. 
iff.  Gen.  Thomas  L.  Casey, 

Okie/  of  Engineers^  if.  8.  A. 


LBTTEBS  or  MB.  JOHN  L.  B.  NOBTON. 

(1.)    ' 

Fab  RocKAWATy  Long  Island,  N.  Y.,  Oetoher  U,  1890. 

I>KAB  8ib:  In  regard  to  my  applioatios  for  opening  canal  passed  in  the  last  river 
and  harbor  bill,  I  wonld  suggest  that  the  said  canal  commence  at  channel  of  Jamaica 
Bay  and  extend  easterly  through  Nortons  Creek  to  Rookaway  Inlet,  thence  easterly 
to  East  Rockaway  Inlet. 

The  proposed  ronte  is  abont  5  miles,  of  which  abont  4  miles  already  has  a  depth 
of  water  of  from  5  to  14  feet,  and  by  connecting  1  mile  through  Jamaica  Bay  to  Inlet 
would  give  water  connection  for  the  5  miles. 

I  would  also  suggest  that  the  work  commence  at  the  creek,  working  westerly  to 
main  channel,  having  good  water  there,  which  is  now  a  depth  of  11  feet  at  low  tide. 

I  would  also  suggest  that  the  canal  be  50  feet  wide  and  nave  a  depth  of  5  feet  at 
low  water.  The  current  will  deepen  and  widen  the  same.  The  course  of  the  cur- 
rent is  from  the  creek  westerly  to  Bass  Channel. 

Inclosed  you  wiU  find  benefits  to  be  derived  by  shippers.  For  the  oyster  and 
clam  trade  I  refer  you  to  reports  made  by  P.  N.  Davenport  and  others. 

There  are  200  registered  vessels  in  Jamaica  Bay,  most  of  whom  would  use  canal  if 
opened,  the  1  mile  from  Jamaica  Bay  to  Inlet. 

The  cost  to  consumers  of  coal  here  now  is  $6.50  to  $7  per  ton.  The  coal  costs  at  coal 
pockets,  Jersey  City,  $3.50,  and  if  transported  by  water  in  barges  without  transferring 
could  be  shipped  at  a  very  smaU  figure,  about  25  or  30  cents  per  ton,  and  could  be 
•old  here  at  $5  per  ton  if  canal  were  opened,  making  a  saving  of  $2  per  ton  to  con- 
sumers, and  other  material  in  proportion. 
Yours  respectfully, 

John  L.  B.  Nobton. 

Lieut.  CoL  O.  L.  GxiXBflPix. 


(2.) 

Fab  Rockaway,  Long  Island,  N.  Y. 
Dkab  Sib:  In  reply  to  yours,  I  hereby  send  yon  a  list  of  shipments. 


To 

Lumber,  20,000  tons,  at  $1.90  per  ton 

Bricks,  25,000,  »t  $1.80  per  M 

Ume  ftad  oement,  4,000  barrelB,  atlOcenta  per  barrel 

Floor  and  feed,  200  tons,  at  $1.60  per  ton 

Hay,  200  tons,  at  $1.80  per  ton 

Soil  for  highway  and  j^vate  roadways,  30,000  tons,  at  80  centa  per  ton. 

S^ardware  and  sundries,  1,000  tons,  at  $2  per  ton 

Goal,  8,000  tons,  at  $1  per  ton 

iOO  passengers  per  day  for  00  days,  46,000,  at  70  cents  round  trip 

To  Far  Kookaway : 

Lumber,  250,000  tons,  at  $1.90  per  ton 

Bricks,  80,000,  at  $1.80  per  M 

Lime  and  cement,  75, 000  tons, ,  at  $1 .60  per  ton 

Floor  and  feed,  50,000  tons,  at  $1.50  per  ton 

Hay,  25,000  tons,  at  $1.80  per  tr)n 

Stone  and  maoademlsing  for  liigliways,  30,000  tons,  at  $1  per  ton 

Hardware,  groceries,  etc.,  10,000  tons,  at  $3  per  ton 

Coal,  30,000  tons,  at  $1  per  tou 

4,000  passengers  per  day  for  00  days,  3G0,  UOO,  at  70  cents  round  trip 


Present  cost 

Coat  by  water  route. 


Present 
cost. 


$38,000 

45,000 

640 

320 

360 

24.000 

2,000 

8,000 

81,500 

475,000 

144,000 

120, 000 

75, 000 

45,000 

30,000 

30,001) 

30,000 

252,000 


Cost  by 
water 
route. 


1,345,820 
792,300 


$20,000 

25,000 

400 

200 

200 

15,000 

1, 500 

1,500 

22,500 

250,000 
80.000 
75.  000 
50.000 
25,  000 
21,000 
20,000 
15,000 

180,000 

792,300 


Saring  to  ahlppera. 


A     wa,^a»\ 
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This  freight  has  increased  100  per  cent  in  the  last  three  ^ears.  Freij^ht,  mchai 
lumber,  etc.,  can  be  shipped  at  Buffalo  or  Albany  direct,  without  breaking  bulk  fiv 
$2  per  t-on. 

Tonrs,  truly, 

JOHH  Lb  B.  KOKTOI. 

Lieut.  CoL  G.  L.  Gillbsfix. 


(8.) 

8nt:  Inclosed  yon  will  find  number  of  tons  of  Yorious  articles  shipped  to  the  iUr 
lowing  places  during  the  fiscal  year  1880 : 

Arveme :  1*» 

G.  A.  Brandeth,  lumber  and  builders' material SGO 

Remington  Vemam,  lumber,  etc 3,750 

Stone  and  soil  for  public  roads 50,000 

Miscellaneous 3,U0 

57,  ]» 

Number  of  guests  at  Arveme  Hotel  during  summer,  21,000. 

Far  Rockaway : 

William  A.  Wynn,  meats,  etc 295 

Exports 530 

Martin  F.  Croft,  coal  and  wood 8*000 

Thomas  Dolan,  coal  and  wood 3,000 

Grain,  flour,  and  feed 10,000 

8.  H.  Norton,  coal  and  wood 6,000 

Miscellaneous 108,106 

About  451,801  passengers  during  the  year  to  and  from  the  city. 

In  wood : 

F.  Davenport  &,  Son,  general  groceries '      7S0 

M.  J.  Furman,  meats,  etc 150 

John  R.  Duffus,  vegetables,  etc 50 

George  W.  Smith,  general  groceries 750 

Oysters  taken  by  wagons  wat  would  be  shipped  by  canal 1,000 

(See  P.  N.  Davenport,  report  of  October  10, 1890.) 

Shipped  from  this  place 10,000 

Miscellaneous • 900 

Lawrence : 

John  H.  Smith,  builders' material 2,000 

J.  A.  Wood  6l  Son,  builders' material 2,200 

Iron  piping,  plumbing  materials,  etc 500 

J.  R.  Wood  ^  Son,  bmlders'  material 250 

Manuiei  etc 200 

Three  hundred  passengers  daily. 

Cedarhurst  and  Woodsburg : 

F.  H.  Weyant,  coal  and  wood 8,000 

F.  A.  Darling,  general  groceries 2,000 

F.K.Walsh,  hardware,  etc 250 

Lumber ^280 

U,5» 
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East  Rookaway: 

Freight  carried  by  Yessels :  Tons. 

Lumber,  lime,  brick,  cement • 144, 365 

Grain,  floor,  and  feed 120 

Coal 5,000 

Hardware 50 

lianore 300 

Oysters 15,000 

Freight  carried  by  railroad : 

Lumber  and  oysters 90,000 

254,835 

Rookyille  Center: 

Oysters i 1,080 

Coal 7,000 

Lumber 3,120 

Lime  and  brick 1, 000 

Hardware,  groceries,  etc ; 500 

12,700 
Touts,  truly, 

J.  L.  B.  Norton. 
Lieut.  CoL  G.  L.  Gillbspib. 


SURVEY  OF  EASTERN  PART  OF  JAMAICA  BAT,  NEW  TORK,  BEING  WEST- 
ERN PART  OF  ROUTE  FROM  JAMAICA  BAY  EASTERLY  TO  LONG  BEACH 
INLET. 

Engineer  Office.  U.  S.  Army, 
New  YarJCy  N.  r.,  October  29^  1891. 

General:  In  obedience  to  instractions  contained  in  your  letter  ot 
December  19, 1890, 1  have  tlie  honor  to  submit  a  report,  accompanied 
by  illustrative  chart,  on  the  survey  of  "  western  pjurt  of  route  from 
main  channel  from  Jamaica  Bay  easterly  to  Long  Beach  Inlet,  for 
canal,"  made  to  comply  with  the  requirements  contained  in  the  river 
and  harbor  act  approved  September  19, 1890. 

For  the  reasons  stated  in  my  preliminary  report  upon  the  same  sub- 
ject, dated  December  16,  1890,  tifie  survey  was  limited  to  the  leastem 
part  of  Jamaica  Bay,  as  that  part  alone  of  the  water  route  referred  to 
in  the  act  was  stated  to  be  "  worthy  of  improvement.'^ 

The  purx>ose  to  be  effected  by  the  proposed  improvement  is  not  to 
oi>en  a  navigable  waterway  to  connect  Jamaica  Bay  with  the  Great 
South  Bay  by  way  of  Eockaway  Bay,  but  rather  to  form  an  artificial 
waterway,  navigable  by  vessels  drawing  5  feet,  from  Beach  Channel 
to  some  convenient  point  on  the  eastern  shore  of  Jamaica  Bay,  by  which 
the  towns  situated  close  to  the  bay  on  that  side  may  be  supplied  with 
necessary  articles  of  home  consumption  at  cheaper  rates  than  those  now 
fixed  by  the  railroad  company. 

VThen  the*  survey  was  first  undertaken  it  was  supposed,  on  the  state- 
ments of  the  promoters  of  the  proposed  improvement,  that  the  only 
feasible  route  for  the  new  waterway  was  by  way  of  Conch  Hole,  and  it 
was  urged  that  the  estimate  be  made  for  a  cansd  one-half  mile  long,  60 
feet  wide,  and  5  feet  deep,  running  in  a  straight  line  from  near  the  center 
of  Conch  Hole  to  the  shore  at  the  highway  bridge-crossing  of  the  Citizens 
Cut,  leading  into  Bockaway  Bay. 

A  close  examination  of  the  chart*  prepared  from  the  survey  indicated, 
however,  the  possibility  of  opening  a  channel  to  the  northward  through 
Bass  Channel  which  might  be  shorter  in  length,  require  less  excava- 
tion, and  might  be  more  beneficial  to  the  commvxmi^  \i\i^b!i  \Xv<^  ti\$s^<^ 

*Noi  reprinted;  printed  in  Hoaae  Ex.  Doo.  No.  29,  Fifty -Bocond  QoiiCc«n«  fOtX  iamIosu 
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sontberly  route.  A  carefdl  study  of  this  route  and  of  the  estunates  at 
cost  gave  satisfactory  results.  The  channel  by  this  route  may  terminate 
at  some  accessible  and  convenient  point  on  the  eastern  shore  near  the 
foot  of  Bayswater  avenue,  or  it  may  continue  to  the  eastward  along 
the  extension  of  Aunt  Sallie's  drain,  and  stop  at  the  eastern  terminus 
proposed  for  the  Conch  Hole  route.  An  estimate  for  each  of  these 
routes  is  submitted. 

A  route  through  Nigger  Bar  Channel  has  also  been  investigated,  but 
its  length  and  the  difficulties  of  its  maintenance  are  considerations  which 
make  such  a  route  inexpedient  of  adoption. 

It  is  well  to  observe  that  the  straight  canal  along  the  Conch  Hole 
route  will  cross  lands  lying  above  high  water,  through  which  the  owners 
may  be  unwilling  to  have  excavations  made  unless  adequate  compensa- 
tion is  paid  them  for  right  of  way  for  the  canaL  The  Bass  Channel 
routes  are  not  open  to  this  objection,  for  the  bed  of  the  bay  is  not  ex- 
posed at  low  tide  at  any  point,  and  no  question  should  ever  rise  in  re- 
gard to  compensation  tor  land  under  water  occupied  as  the  site  for  tiie 
waterway. 

If  an  appropriation  be  made  for  making  an  artificial  waterway  through 
the  eastern  part  of  Jamaica  Bay  along  the  Conch  Hole  route  the  id 
should  provide  that  the  money  shall  not  become  available  until  after 
the  right  of  way  over  such  parts  as  lie  above  high  water  shall  have 
been  (^ed  to  the  Government  free  of  charge. 

The  greater  part  of  the  bay  south  and  east  of  Beach  Channel  is  an 
extensive  marsh,  generally  bare  at  low  water,  within  whose  area  there 
are  frequent  marsh  islands  which  are  never  submerged  except  when 
tides  are  abnormally  high.  A  water  route  can  be  readily  and  economi- 
cally opened  through  the  marsh  by  turning  the  excavated  material  over 
in  place,  without  incurring  the  expense  of  transi)orting  it  to  distant 
points  for  deiK)sit ;  and  if  its  direction  be  favorably  located  in  regard  to 
the  water  passage  connecting  with  Far  Bockaway  Bay,  through  whidi 
there  is  a  free  circulation  of  tidal  water,  there  is  a  reasonable  certainly 
that  the  improved  depths  will  be  maintained  by  the  action  of  the  tidal 
currents. 

The  following  estimates  of  cost  for  excavating  a  channel  along  the  three 
routes  considered  are  submitted: 

(1)  Conek  HoU. 

From  Beach  Channel,  through  Conch  Hole,  to  the  western  entrance  to  Citi- 
zens Cut  at  Far  Kockawajs  west  of  highway  hridge-crossing;  6,250  feet 
long,  60  feet  wide,  and  5  feot  deep,  mean  low  water : 
Dredging,  97,300  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard $19|M 

Contingencies  of  engineering,  10  per  cent 1,911 

Total  cost *..-..    a,4tt 

(9)  Ban  CkairnA. 

From  Beach  Channel,  through  Bass  Channel,  to  western  entrance  to  CitiMBa 
Cut  at  Far  Rockaway ;  7,875  feet  long,  60  feet  wide,  and  5  feet  deep^  mean 
low  water : 
Dredging,  86,000  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard $17,301 

Contingencies  of  engineering,  10  percent 1,731 

Total  coat U^ai 
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(S)  Ban  Channel. 

From  Beach  Cbannel,  through  Bass  Channel,  to  a  point  on  the  eastern  shore 
of  Jamaica  Bay  near  the  foot  of  Bayswater  avenue;  4,650  feet  long,  60 
feet  wide,  and.5  feet  deep,  mean  low  water : 

Dredging,  43,000  cuhic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard $8,600 

Contingencies  of  engineering,  10  per  cent 860 

Total  cost 9,460 

Jamaica  Bay  is  in  the  collection  district  of  New  York.  The  nearest 
fort  is  at  Fort  Hamilton^  Gravesend  Bay,  and  the  nearest  light-hoase  is 
located  npon  Norton  Point,  Coney  Island,  New  York  Bay. 

The  amonnt  of  revenue  collected  at  the  port  of  New  York  for  the  year 
ending  June  30, 1891,  was  $147,538,045.69. 

The  amonnt  of  commerce  which  will  be  benefited  by  the  improve- 
ment considered  in  this  report  can  not  be  accurately  given,  but  it  has 
been  estimated  at  500,000  tons,  which  have  a  valuation  of  $4,500,000. 

No  appropriation  has  ever  been  made  for  the  improvement  of  the 
eastern  half  of  Jamaica  Bay. 

The  vessels  which  navigate  the  eastern  part  of  Jamaica  Bay  are 
usually  of  the  class  engaged  in  the  oyster  trade,  number  about  one  hun- 
dred, and  draw  7  feet  with  center  board  and  4  feet  witiiout  center 
board. 

This  survey  was  executed  under  the  supervision  of  Mr.  Q.  W.  Kuehnle, 
assistant  engineer,  by  a  hydrographic  party  under  the  immediate  per- 
sonal direction  of  Mr.  John  Johnstone.  I  respectfiilly  invite  attention 
to  the  accompanying  report  of  Mr.  Kuehnle  for  information  embodying 
the  methods  followed  in  making  the  survey  and  calculations  determin- 
ing the  estimates  of  cost  of  carrying  out  the  several  projects  for  improve- 
ment. 

Very  respectfully,  your  obedient  servant. 

G.   L.  GrLLESPEB, 


Biig.  Gen.  Thomas  L.  Oasey^ 

Chief  of  Engineers^  U.  8,  A. 


Lt.  Col,  of  Engineers. 


beport  of  bir.  g.  w.  kuehnle,  assistant  engineeb. 

United  States  Engineer  Office, 

New  York,  N.  Y.,  October  28,  1891, 

Sir  :  I  have  the  honor  to  snhmit  the  following  report  on  the  survey  of  the  western 
part  of  ronte  from  main  chniinel  from  Jamaica  Bay  easterly  to  Long  Beach  Inlet, 
for  oanal,  made  hy  yoar  order  of  December  22,  1890,  in  compliance  with  the  require- 
ments of  river  and  harbor  act  of  September  19.  1890. 

The  survey  was  made  during  the  month  of  September,  1891,  by  the  hydrographic 
party  in  charge  of  Mr.  John  Johnstone,  surveyor,  under  directions  from  this  office. 
It  embraces  the  eastern  end  of  Jamaica  Bay,  from  Conch  Hole  to  Mott  Point,  and  the 
western  end  of  Far  Rockaway  Bay,  including  the  artificial  cut  connecting  the  two 
bays. 

The  usual  methods  were  used  in  making  the  survey ;  a  base  line  was  measured 
with  great  care  and  a  triangulation  extended  over  the  area  to  be  covered.  All  sound- 
ings and  shore-line  points  were  located  instrumentally  from  the  triangulation  points. 
The  soundings  were  taken  with  a  rod  graduated  in  feet  and  tenths,  and  were  reduced 
to  the  plane  of  mean  low  water  established  by  the  U.  S.  Coast  Survey  in  1878  at 
HoUand  Landing,  Jamaica  Bay. 

The  mat'Crial  composing  the  bed  of  the  bay  is  mainly  sand,  covered  in  part  by  a 
light  coating  of  mud,  and  can  be  readily  removed  by  the  ordinary  methods  of  dredg- 
iog. 
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The  artificial  out  connecting  Jamaica  Bay  and  Far  Bockaway  Bay  is  crowad  bj 
two  fixed  wooden  bridges,  wliich  prevent  tlie  passage  of  vessels  from  one  to  the 
other.  The  highway  bridge  is  a  pile  bent  bridge  with  the  bottom  of  the  string  piece 
3.3  feet  al>ove  mean  high  water;  it  had  at  one  time  a  draw,  and  there  is  stUlaspaoe 
of  25.7  feet  in  the  center  withont  piles.  The  bridge  of  the  Long  Inland  Railroad  is 
a  pile  bent  bridee,  with  bents  from  8  to  10  feet  apart,  and  with  the  bottom  of  the 
string  piece  0.7  feet  above  mean  high  water. 

Estimates  were  made  by  yonr  direction  for  three  separate  channels : 

(1)  The  channel  desired  by  the  projectors  of  the  survey,  a  straight  canal  GO  feet 
wide  and  5  feet  deep,  mean  low  water,  from  Conch  Hole  to  the  western  end  of  the  ar- 
tificial cat.  This  cnannel  crosses  land  above  high  water,  and  involves  private  prop- 
erty rights  which  will  have  to  be  vested  in  the  United  States  before  work  can  begin 
on  it. 

(2)  A  channel  60  feet  wide  and  5  feet  deep,  mean  low  water,  by  way  of  Bass  CIud- 
n^,  to  the  western  end  of  the  artificial  cut.  This  channel  does  not  cross  any  kod 
above  hi^h  water,  and  does  not  include  any  private  property. 

(3)  A  channel  60  feet  wide  and  5  feet  deep,  mean  low  water,  by  way  of  Bass  Chan- 
nel, to  the  most  convenient  point  on  the  shore,  at  the  foot  of  ISayswater  Avenae,  Ftt 
Rockaway. 


Eaiimatefor  dredging  ehanneU  in  Jamaica  Bay,  New  York,  haeed  ou  ewvey  of  Septemhtt, 

1891. 

(1)  For  a  channel  GO  feet  wide,  5  feet  deep,  mean  low  water,  and  6,250  feet 
long,  from  Conch  Hole  to  the  western  end  of  artificial  out: 
Dredging  97,300  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard 119, 46D 

For  engineering  and  contingencies,  10  per  cent 1,916 


''I 


Total 21,406 

For  a  channel  60  feet  wide,  5  feet  deep,  mean  low  waW,  and  7,375  feet 
ong,  from  entrance  to  Bass  Channel  to  western  end  of  artificial  cut: 
Dredging  86,000  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard 17.200 

For  engineering  and  contingencies,  10  per  cent 1,730 

Total 14930 


''I 


For  a  channel  60  feet  wide,  5  feet  deep,  mean  low  water,  and  4,650  feet 
ong,  from  entrance  to  Bass  Channel  to  foot  of  Bayswater  Avenue : 
Dredging  43,000  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard 8^600 

For  engineering  and  contingencies,  10  per  cent 860 


Total «,4tt 

Respectfully  submitted. 

G.  W.  KUKHNLB, 

Aaeietamt  Eufmeir, 
Col.  G.  L.  Gillespie, 

Corps  of  Engineers f  U.  8.  A. 
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E  14. 

establishment  of  harbor  lines  in  new  york  harbor  and  its 

adjacent  waters. 

tik  harbor  lines  for  (1)  great  mill  and  little  mill  rocks, 
east  river;  (2)  eastern  shore  op  gravesend  bay,  from 
fort  hajmilton  to  coney  island;  and  (3)  southern  shore 
of  raritan  and  sandy  hook  bays,  from  cheesequake 
creek  to  the  highway  bridge  across  shrewsbury  river 
at  navesink  highlands. 

ELarbor  Line  Board, 

New  York  Oity^  February  5, 1893. 

General  :  The  Harbor  Line  Board  for  Few  York  Harbor  and  its 
adjacent  waters,  constituted  by  Special  Orders  No.  49,  Headquarters, 
Corps  of  Engineers,  October  5,  1888,  to  comply  with  section  12  of  the 
river  and  harbor  act  of  August  11, 1888,  has  the  honor  to  recommend 
for  approval  and  adoption  harbor  lines  for  the  "preservation  and  pro- 
tection" of  the  navigable  waters  of  New  York  Harbor,  as  follows: 

(1)  Great  Mill  and  Little  Mill  Kocks,  East  Eiver. 

(2)  Eastern  shore  of  Gravesend  Bay,  from  Fort  Hamilton  to  Coney 
Island. 

(3)  Southern  shore  of  Baritan  and  Sandy  Hook  Bays,  from  Cheese- 
quake  Creek  to  the  highway  bridge  across  Shrewsbury  Biver  at  Nave- 
sink  Highlands. 

A  public  meeting,  duly  advertised,  was  held  in  the  office  of  the 
Harbor  Line  Board  at  the  Army  Building,  New  York  City,  on  the  15th 
of  December,  1891,  at  which  an  opportunity  was  given  to  all  interested 
parties  to  express  their  views  in  regard  to  the  establishment  of  harbor 
Unes  at  the  localities  enumerated  above. 

The  different  lines  will  be  considered  in  order. 

1.  great  mill  and  little  MILL  ROOKS,  EAST  RIVER. 

These  rocks,  measuring  one-half  acre,  approximately,  above  the 
high  water  line,  are  situated  in  Hell  Gate,  a  short  distance  north  of 
Flood  Rock,  and  nearly  in  the  center  of  the  water  space  formed  by  the 
junction  of  the  Harlem  and  East  rivers. 

No  harbor  lines  have  ever  been  established  around  them,  either  by 
the  State  or  by  the  General  Government. 

The  Board  thinks  that  the  erection  ujKjn  the  rocks  of  structures  pro- 
jecting into  the  surrounding  water  beyond  the  high-water  line  would 
increase  the  existing  dangers  to  navigation  through  Hell  Gate  which 
Government  improvements  now  in  progress  there  were  projected  to 
ameliorate. 

Public  interests  seem  rather  to  demand  that  the  project  for  improve- 
ment of  Hell  Gate  should  be  enlarged  to  include  the  complete  removal 
of  these  rocks. 

In  the  absence  of  adequate  appropriations  to  enlarge  the  project  for 
improvement,  the  alternative  of  forbidding  the  use  of  the  rocks  for 
conunercial  purposes,  by  inclosing  them  within  restricted  harbor  lines, 
i^  imperative. 

The  wisdom  of  this  action  is  confirmed  by  the  written  opinions, 
liereto  appended,  of  the  Board  of  Pilot  Oommi8siouefTft^'S^>wXQrtV^\\i5> 

KNO  92 54 
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and  of  the  Ghamber  of  Gommerce,  ^ew  York,  whom  the  Board  has 
consulted. 

Attention  is  also  invited  to  the  accompanying  rex>ort  of  lientb  CoL 
O.  L.  Gillespie,  Gorps  of  Engineers,  in  charge  of  the  improyement  of 
East  Blver,  who  presents  to  the  Board  special  reasons  why  harbor 
lines  should  be  drawn  at  this  time  around  these  rocks. 

The  Board  recommends  that  the  pierhead  and  bulkhead  lines  be 
made  coincident,  and  be  located  at  or  near  the  existing  high- water  Hoe 
in  such  a  manner  as  to  rectify  the  shore  line  in  the  mo^  convenient 
manner. 

The  accompanying  map,*  w^n  which  the  recommended  lines  aie  de- 
lineated, sufficiently  defines  by  offsets  the  location  of  the  lines  in  regard 
both  to  the  rocks  and  to  the  Government  dike  connecting  them,  and  no 
additional  description  of  them  is  required. 

2.   ORAVESEND    BAT,    EASTERN    SHORE,    PROM    PORT    HAMILTON  TO 

OONEY  ISLAND. 

The  legal  lines  on  this  shore  were  established  by  chapter  763,  Laws 
of  the  State  of  l^ew  York,  1867. 

When  the  New  York  Harbor  Commission,  acting  under  the  authority 
of  the  State,  recommended  these  lines  for  adoption  by  the  State  in 
1856,  there  was  but  little  development  of  the  shore  lands  around 
Gravesend  Bay,  and  it  was  understood  that  the  recommended  lines 
were  provisional  only. 

As  the  bay  is  comparatively  shoal,  the  pierhead  and  bulkhead  lines 
east  of  the  military  lands  at  Fort  Hamilton  were  made  coincident,  and 
were  so  located  as  to  cross  the  bay  on  a  curve  which  at  the  center  of 
the  bay  was  in  13  feet  of  water  and  1,600  feet,  approximately,  from 
the  shore  line.  A  stone  breakwater  in  Gravesend  Bay,  exterior  to 
these  lines,  was  suggested. 

The  legal  lines  adopted  in  1857  were  not  described  in  detail  by  tbe 
act  establishing  them,  and  their  location  and  direction  are  only  made 
known  by  the  chart  upon  which  they  were  officially  drawn. 

The  subject  was  again  considered  by  the  State  Harbor  Commission 
in  1875,  at  which  time  it  was  recommended  that  the  bulkhead  line  of 
1857  across  the  bay  be  retained,  and  that  the  pierhead  line  be  pushed 
outwards  a  distance  of  250  feet.  As  Norton  Point  had  in  the  mean- 
while grown  to  the  westward,  the  Harbor  Commission  recommended 
new  lines  enveloping  the  point,  situated  to  the  westward  of  those 
adopted  in  1857. 

These  recommended  changes  were  never  approved  by  any  legislative 
act  of  the  State. 

The  lines  severally  mentioned  have  been  studied  by  the  Board,  and 
in  view  of  important  developments  which  have  recentily  taken  place 
around  Gravesend  Bay,  and  of  the  progressive  advance  of  Norton 
Point  towards  the  west,  by  accretions,  a  new  set  of  lines  delineated 
upon  an  accompanying  chart*  are  submitted  for  approval  and  adoption. 

The  recommended  lines  may  be  described  as  follows: 

1,  Bulkhead  line.— Starting  at  a  pomt  on  the  east  side  of  Fort  Hamilton  avcnae, 
where  the  bulkhead  line  approved  by  the  Secretary  of  War  March  4,  1890,  tenni- 
nates,  the  bulkhead  line  runs  eastward  along  the  *  legal  bulkhead  line  of  1857  i 
distance  of  1,822  feet  to  the  east  side  of  Battery  Place,  in  the  town  of  New  Utrecht; 
thence  in  a  straight  line  5,180  feet  to  a  point  on  the  east  side  of  Seventeenth  avenne, 
extended  westward,  740.5  feet  west  of  west  side  of  Cropsey  avenue  as  now  laid  o«« 
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or  projected;  thenoe  eastward  in  a  straight  line  Z,SQO  feet  to  a  point  in  the  center  of 
Twenfy-eecond  avenue,  extended  westward,  798  leet  from  the  west  side  of  Cropsev 
avenne;  thence  east  and  south  in  a  straight  line  4,720  feet  to  a  point  on  the  north 
side  of  Bay  Forty -ninth  street,  Gravesend,  extended  westward,  1,130  feet  from  west 
side  of  Harway  avenue,  and  thence  1,300  feet  south  in  a  straight  line  to  a  point  on 
the  south  side  of  Canal  avenue  on  the  north  side  of  Gravesend  Ship  Canal  as  pro- 
jected. Beginning  tkg&in  at  a  point  where  the  east  side  of  West  Twenty-sixth  street, 
extended  northward,  intersects  the  south  side  of  Canal  avenne,  south  of  Gravesend 
Ship  Canal,  projected,  the  bulkhead  line  runs  north  in  a  straight  line  parallel  to 
West  Twenty-sixth  street  to  an  intersection  with  the  south  side,  extended  westward, 
of  Canal  avenue,  north  of  the  ship  canal ;  thence  westward  parallel  to  Canal  ave- 
nue 2,060  feet  to  opposite  the  east  side  of  West  Thirty-fourth  street;  thence  north- 
ward at  right  angles  550  feet;  thence  westward,  parallel  to  Canal  avenue,  2,203  feet . 
to  a  point  nearly  midway  between  Forty-second  and  Forty-third  streets;  thence 
westward  on  a  curve  drawn  to  a  radins  of  1,215  feet  to  the  low-water  line  at  the  west- 
em  end  of  Norton  Point;  thence  southward  on  a  curve  drawn  to  a  radius  of  1,310 
feet,  around  the  point,  beyond  the  low-water  line,  to  nearly  opposite  West  Forty- 
fourth  street,  extended  southward  across  Norton  Point,  and  eastward  in  front  of 
t^e  low- water  line  on  the  south  shore  of  the  point  to  a  point  on  the  west  side  of 
West  Thirty-sixth  street,  extended  southward,  1,100  feet  south  from  the  south  side 
of  Mermaid  avenue. 

9.  Piw^kead  line, — ^The  pierhead  line  begins  at  a  ^oint  on  the  east  side  of  Fort 
Hamilton  avenue,  extended  southward,  whe^e  the  pierhead  line  approved  by  the 
Secretary  of  War  March  4,  1890,  terminates ;  runs  thence  eastward  along  the  legal 
line  of  1857  a  distance  of  600  feet,  to  a  point  nearly  opposite  the  center  of  the  Gov- 
ernment reservation;  thence  on  a  curve  drawn  to  a  radius  of  5,200  feet  to  a  point  a 
little  westward  of  Seventh  avenue  extended,  640  feet  from  the  hi^h- water  line;  and 
thence,  on  tangents  and  curves  drawn  to  different  radii,  following  closely  the  line 
recommended  by  the  State  Harbor  Commission  of  1875,  to  near  tne  north  side  of 
Norton  Point,  where  the  new  line  departs  from  the  line  of  1875 ;  thence  on  a  curve 
to  the  westward,  drawn  to  a  radius  of  4,800  feet,  to  a  point  between  Forty -fourth 
and  Forty-fifth  streetiS,  extended  northward,  200  feet  to  the  northward  of  the  high- 
water  line ;  thence  along  the  18-foot  curve,  westward  and  southward,  on  a  curve 
drawn  to  a  radius  of  l,i^5  feet,  to  a  point  near  the  12-foot  curve  on  south  shore, 
opposite  Forty-fourth  street,  extended  southward,  across  Norton  Point ;  and  thence 
in  a  straight  fine  2,460  feet  to  a  point  in  the  water  near  the  12-foot  curve,  1,722  feet 
south  of  the  south  side  of  Mermaid  avenue,  measured  along  the  west  side  of  West 
Thirty-sixth  street. 

3.  SOUTH  SHOBB  OP  RABITAN  AND  SANDT  HOOK  BATS,  FBOM  OHEESB- 
QUAKB  OBEEK  TO  HIGHLAND  BRIDGE,  ACROSS  SHREWSBURY  RIVER. 

The  legal  lines  along  this  shore,  established  by  the  Secretary  of  War 
Jane  19,  1890,  terminate  at  Gheesequake  Creek;  to  the  eastward, 
extending  as  far  as  the  Shrewsbury  River,  the  legal  lines  were  estab- 
lished by  the  riparian  commissioners  of  New  Jersey  in  1878  and  1879. 

The  foreshore  of  the  beach,  for  a  distance  of  4,000  feet  out  from  the 
high-water  line,  is  everywhere  shoal  until  Atlantic  Highlands  are 
reached,  at  which  locality  the  13-foot  curve  of  the  bay  is  distant  2,500 
feet,  approximately,  from  the  high- water  line. 

Following  the  principle  adopted  when  locating  similar  lines  on  the 
opposite  shore  of  Staten  Island,  the  Boai^d  thinks  that  the  bulkhead  line 
should  be  kept  well  back  to  give  a  proper  rectification  only  of  the  shore 
line^  and  that  the  pierhead  line  should  be  well  advanced  over  the  shoal 
water  to  make  the  piers  conveniently  available  for  commercial  pur- 
poses. 

The  Board,  therefore,  recommends  for  approval  and  adoption  the  fol- 
lowing harbor  lines: 

1,  Bulkhead  line, — ^The  Board  recommendB  that  the  existing  legal  bnlkhead  line 
from  Cheeaeqnake  Creek  to  the  Lorillard  Pier,  at  or  near  the  center  of  the  bight 
between  Conaekonk  Point  and  Point  Comfort,  be  adopted.  Thence,  to  the  eastward, 
the  Board  recommends  that  the  bulkhead  line  be  drawn  closer  inshore  along  a  straight 
line  3,900  feet,  to  a  point  on  the  west  side  of  Point  Comfort,  600  feet  north  of  the 
high-water  line;  that  it  ran  thenoe  north  of  the  general  shore  line  600  t^ttt^  v^^ti^^- 
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imately^  from  the  high-water  line  to  a  point  on  the  existine  legal  bolUiead  line 
3,500  feet  to  the  eastward  of  Conover  Beacon^  and  that  it  foUow  thence,  along  the 
Itigal  line,  to  the  terminus  at  Highland  Bridge. 

g.  rierhead  line. — The  Board  recommends  that  from  Cheeseqnake  Creek,  the  east- 
ern termination  of  the  pierhead  line  established  by  the  Secretary  of  War  Jane  19, 
181)0,  a  pierhead  lino  hv.  drawn  to  Highland  Bridge  across  Shrewsbury  River,  which 
sli.'ill  follow  without  deviation  the  {ncrhcad  line  established  by  the  riparian  com- 
missioners of  New  Jersey  in  1878  and  1879. 

Tlie  legal  lines  along  this  shore  were  never  described  in  detail  by  the 
riparian  commissioners  of  New  Jersey,  by  whom  they  were  established 
The  location  and  direction  of  those  now  recommended  may  be  readily 
determined  by  reference  to  the  accompanying  chart,*  upon  which  linear 
dimensions  are  given  at  various  points  to  represent  distances  between 
the  lines,  and  between  the  lines  and  the  shore,  at  high-water  mark. 

No  further  description  of  these  lines  is  deemed  necessary. 

The  Board  repeats  what  has  been  stated  in  previous  reports,  that  the 
"bulkhead  line"  defines  the  limit  of  solid  filling  and  tiie  "pierhead 
line''  the  limit  to  which  open-piled  structures  may  be  built. 

Supplementary  maps*  of  Gravesend  Bay,  and  of  Baritan  and  Sandy 
Hook  bays,  not  designed  for  publication,  upon  which  the  recommended 
lines  are  delineated  in  relation  to  the  harbor  lines  previously  suggested 
or  established  for  those  localities,  are  transmitted  for  the  purpose  of 
elucidating  this  report. 

EespectfuUy  submitted. 
,  Henry  L.  Abbot, 

I !  OoL  of  Engineers.  Bvt  Brig.  Oen.j  U.  8.  A. 

Wm.  p.  Gbaighill, 
Colonel  of  Engineen, 

0.  B.  COMSTOCK, 

Ool,  of  Engineers^  Bvt.  Brig.  Oen.^  U.  S.  A. 

D.  O.  Houston, 

Colonel  of  Engineers 
Gt.  L.  Gillespie, 
LieuU  CoL  of  Engineen. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Ghief  of  Engineebs, 

U.  S.  Abmy, 
February  13y  1892, 
Respectfully  submitted  to  the  Secretary  of  War. 
The  Harbor  Line  Board  for  New  York  Harbor  and  its  adjacent  waters, 
constituted  by  Special  Orders  !N"o.  49,  Headquarters,  Corps  of  Engineers, 
October  5, 1888,  recommends  for  the  appro  v^al  of  the  Secretary  of  War 
the  following  harbor  lines  described  in  the  within  report  and  delin- 
eated upon  the  accompanying  charts: 

1.  Great  Mill  and  Little  MUl  rocks.  East  River. 

2.  Eastern  shore  of  Gravesend  Bay,  from  Fort  Hamilton  to  Coney 
Island. 

3.  Southern  shore  of  Raritan  and  Sandy  Hook  bays,  from  Cheese- 
quake  Creek  to  the  highway  bridge  across  Shrewsbiuy  River  at  Nave- 
sink  Highlands. 

*  Omitted. 
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It  is  recx)mmende(l  that  the  lines  selected  be  approved,  and  that  the 
eicretary  place  his  approval  both  upon  the  report  and  the  tracings 
ibmitted. 

Thos.  Lincoln  Casey, 
Brig.  6en,y  Chief  of  Engineers. 

[Second  Indorsement.] 

Eespectfally  returned  to  the  Chief  of  Engineers. 

The  harbor  lines  selected  by  the  Board  of  Engineer  Officers  are 

^proved. 

S.  B.  Elkins, 
Secretary  of  War. 
War  Department,  March  P,  189J2. 


usttbb  of  thb  board  of  commissioners  of  pilots,  nbw  york  gitt. 

Office  of  the  Board  of  Commissioners  of  Pilots, 

New  Yorkf  December  g$,  1891. 

Sir:  It  has  come  to  the  knowledge  of  this  Board  that  a  movement  is  on  foot  to 
nstrnct  an  island  around  Great  and  Little  Mill  rocks,  which  are  claimed  to  be 
ivate  property,  thus  jireventing  the  full  c'orai)letion  of  the  iutouded  improvement 
the  navigable  waters  at  Hell  (iate,  East  River. 

For  many  years  it  has  been  desired,  and  the  expectation  of  the  citizens  of  New 
)rk,  that  the  work  projected  by  the  General  Government  and  now  in  progress 
ould  render  the  gateway  of  the  port  by  way  of  Long  Island  Sound  and  Hell  Gate 
most  as  safe  and  commodious  as  that  by  way  of  Sandy  Hook. 

Snch  a  consummation  is  in  every  way  desirable,  not  only  in  the  interest  of  com- 
arce,  but  also  as  an  additional  avenue  of  defense  and  supply  in  case  of  war,  and  in 
e  opinion  of  this  Board  it  would  be  a  lamentable  and  disastrous  ending  of  our 
»pes  to  permit  a  private  claim,  even  were  it  far  greater  and  more  meritorious  than 
e  one  now  impending,  to  prevent  the  speedy  and  full  completion  of  the  work. 
It  would  seem  that  private  should  yield  to  public  interests,  and  that  the  projected 
iblic  improvement  should  be  fully  carried  out,  the  private  owner  being  awarded  a 
ir  compensation  for  his  property  if  his  claim  is  found  to  be  just. 
This  Board  considers  it  nec<*a8ary  that  all  the  obstructions  at  Hell  Gate,  including 
e  Mill  rocks,  shall  be  removed,  and  respectfully  urges  this  view  upon  the  Harbor 
ne  Board,  especially  as  the  success  already  obtained  Indicates  that  such  a  result 
ay  reasonably  be  hoped  for. 

Should,  however,  the  removal  of  the  Mill  rocks  be  found  to  be  impracticable,  it  is 
guested  that  no  encroachment  upon  the  existing  water  space  be  permitted  to  be 
ide  beyond  mean  high-water  line  around  said  rocks. 
By  order  of  the  Board. 

Very  respectfully, 

Ambrose  Snow, 

PreHdenU 
Qen.  H.  L.  Abbot,  U.  S.  A.. 

Fretideni  U.  S.  Harbor  tine  Board. 


LETTER  from  CHAMBER  OF  COMMERCE,  NEW  YORK. 

Chamber  of  Commerce  op  the  State  of  New  York, 

Netv  York  J  January  18, 1899. 

Sentlbmen:  I  take  pleasure  in  thus  expressing  to  you  what  I  have  already  said  in 
rson,  viz,  that  this  chamber  is  decidedly  averse  to  any  filling  in  of  any  of  the 
aces  in  any  part  of  the  passageway  known  as  Holl  Gate.  The  very  great  and  im- 
rtant  commerce  which  depends  on  that  passage,  and  which  constantly  increases, 
mands  not  only  that  by  no  poa.sibility  shall  that  waterway  be  further  impeded  or 
ntraoted,  but  rather  that  every  obstruction  shall,  as  speedily  as  possible,  be 
moved,  however  great  or  costly  such  work  may  prove  to  be. 
Tonrs  respectfully, 

A.  Foster  Higgins, 
Chairman  of  Committee  on  Harbor  and  SKv^^ii^^ 

rhe  Board  of  U.  S.  Engineers  on 

Harbor  Lines  for  New  York  Harbob. 
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rbpobt  of  ubutbnant-colokbl  o.  l.  gillbsfis,  corps  of  xkoorkkbs. 

Enginkkr  Office,  U.  8.  Ahmt, 

New  York,  X.  T.,  November  10,  ML 

Colonel:  I  have  the  honor  to  report  that  in  my  judgment  the  ''  preservation  and 
protection''  of  the  harhor  of  New  York  require  that  harhor  lines  he  drawn  aroand 
Great  Mill  and  Little  Mill  rocks,  Hell  Gate,  East  River. 

These  rocks  lie  within  the  water  space  where  the  Harlem  and  East  rivers  miite, 
and  any  enlargement  of  the  existing  ohstmction  offered  by  them  arising  from  Um 
erection  of  bulkheads  or  piers  exterior  to  the  high-water  line,  would  be  most  iiijo- 
rious  to  the  channel  through  Hell  Gate.  The  larp^r  rook  measures  about  one-hilf 
acre,  and  the  smaller  rock  200  square  feet.  Oriffinallv  they  were  separated  by » 
navigable  channel  400  feet  wide  and  29  feet  to  40  leet  deep,  but  in  188u-'83  a  riprip 
dike  was  built,  at  a  cost  of  $8,600,  by  Gton.  Newton,  then  in  local  charge  of  GoTen- 
ment  improvements,  across  the  intervening  space,  for  the  purpose  of  better  regnlil- 
ing  the  flow  of  the  currents  through  tiie  Gate,  under  general  authority  of  Congras 
to  improve  the  navigation  of  navigable  waters. 

The  dike  since  construction  has  been  used  by  the  Government  as  a  pi^fbrthe 
accommodation  of  Grovemment  vessels  and  storage  of  supplies  used  iq[>on  the  work 
of  construction. 

In  1887,  Mr.  C.  C.  Higgins,  who  claimed  the  islands  by  purchase,  and  the  land 
under  water  surrounding  them  and  including  the  Government  dike  between  them, 
by  grant  from  the  State  dated  January  20,  1885,  began  suit  in  the  Ninth  Diitrict 
Court,  city  of  New  York,  to  eject  the  Government  representatives  as  trespasseia,  md 
to  gain  possession  of  the  islands  and  dike  for  his  own  use. 

The  suit  was  decided  April  29, 1889,  in  favor  of  the  United  States  so  far  as  thedUn 
was  concerned.  It  is  understood  that  an  appeal  has  been,  or  will  be,  ti^en  from 
this  decision. 

On  September  22, 1891,  a  deed  was  recorded  in  the  r^^ister's  oflSoe,  New  TorkCitj, 
for  sale  by  Mr.  Higgins  to  Mr.  W.  R.  Peters,  June  9, 1890,  of  all  his  right  and  title  to 
these  rocks  and  tlie  attached  water  grant. 

When  harbor  lines  were  recommended  for  East  River  in  this  vicinity  by  the  Hir> 
bor  Line  Board  of  New  York,  September  17, 1890  (approved  by  the  Assistant  Secre- 
tary of  War  October  18,  1890),  these  rocks  were  considered  too  small  in  extent  for 
consideration.  But  since  it  appears  that  private  ownership  in  them,  and  in  the  dike 
connecting  them,  may  be  frirther  contested,  to  the  possible  injury  of  the  navigation 
of  Hell  Gate,  it  is  deemed  best  that  limiting  harbor  lines  should  now  be  drawn  around 
the  rocks  to  prevent  their  contingent  occupancy  for  alleged  purposes  of  oommefoe, 
and  the  erection  of  objectionable  bulkheads  or  piers. 

I  reepectfrilly  request  that  the  subject  may  be  taken  up  and  considered  by  the 
Harbor  Line  Board  for  New  York  Harbor  and  adjacent  waters,  to  the  end  that  har- 
bor lines  for  the  "preservation  and  protection''  of  the  channel  through  Hell  Qita 
may  be  submitted  to  the  Secretary  of  War  for  his  approval,  in  complianoe  with 
tion  12  of  the  river  and  harbor  act  of  September  19,  ISM). 
Very  respectfully,  your  obedient  servant^ 

Q.  L.  GnxKSpn, 
XiSHi.  CoU  ^f  Bmg^mmn, 

CoL  H.  L.  Abbot, 

COBPS  OF  Enginerrs,  U.  S.  a., 

Preeident,  New  York  Harhor  Une  Board, 


b,  MODIFICATION  OF  HARBOR  LINES  IN  JERSEY  FLATS,  IN  FRONT  Of 
BAYONNE,  NEW  JERSEY,  TO  PERMIT  SOLID  FILLING  AND  CONSTBUO- 
TIONS  BY  MR.  R.  G.  PACKARD  OUTSIDE  THE  ESTABLISHED  HARBOS 
LINES. 

Few  York,  Au^tua  22, 1891. 

Sir:  Tlie  recently  established  harbor  line,  limiting  solid  filling  on  tbe 
Few  Jersey  shore  of  New  York  Bay  to  the  old  State  line  of  1854,  cull 
off  a  part  of  my  property  which  I  had  partly  improved,  and  inak«8  tiie 
piers  about  6,000  feet  long,  its  effects  would  be  as  follows: 

1.  I  lose  a  large  area  on  which  I  desired  to  erect  buildings,  to  which 
I  would  have  \\'m\  xaVi  ^wd  ^ater  connection,  with  safe  and  quiet  water 
in  which  vessda  coviiOiU^  ^Xi^nx^^vrssL^  ^t  ^^isyt^lbAsr^g  cargo. 
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2.  All  piers  in  this  locality  have  less  valae  than  the  solid  fill  would 
have.  Vessels  can  not  lie  safely  at  these  piers  dnring  northerly  and 
easterly  storms  becanse  of  the  swell  made  by  these  storms;  in  fact,  the 
pittTS  would  be  little  used  except  in  summer.  I  built  several  years  ago 
dOO  feet  of  pile  wharf  on  the  bay  shore  line  at  which  it  was  impossible 
for  vessels  to  lie  in  storms,  until  the  basin  surrounding  it  was  inclosed 
by  a  breakwater.  The  piers  will  cost  me  more  to  build  than  the  solid 
fill  and,  when  built,  are  perishable^  requiring  firequent  costly  repairs  and 
renewals. 

At  the  date  of  your  order  prohibiting  work  outside  of  the  line  as  now 
laid,  a  bulkhead  had  been  partly  completed  on  the  line  of  1883  and  a 
fill  made  at  that  point  above  high  water  and  from  that  point  to  the  shore. 
the  fill  was  partly  above  and  partly  below  high  water,  but  aU  nearly  to 
high  water.  My  plans  include  a  channel  inshore,  and  interior  basins, 
whose  area  back  of  the  approved  line  will  be  nearly  40  acres. 

When  the  Harbor  Board  were  in  session  here  I  stated  these  facts 
and  asked  that  they  recommend  to  you  that  I  should  be  permitted  to 
fill  an  area  outside  of  the  harbor  line,  proportional  to  the  tidal  basin 
area  left  by  me  inside  that  line. 

Such  permission  has  been  granted  to  property  owners  on  the  Brook- 
lyn shore. 

I  now  request  that  permission  be  given  me  to  make  a  fill  outside  of 
the  established  harbor  line  on  the  condition  that  I  shall  retain  a  like 
basin  area  back  of  that  line. 
BespectfuUy, 

S.  G.  Paokabd. 

Hon.  Bbdpxeld  Pbootob, 

Becretary  of  Wa/r. 

[Seoond  indonenMBt^l 

Offiob  Ohief  of  Bngineebs, 

U.  S.  Abmy, 
August  25^  1891. 

Bespectftilly  referred  to  the  President  of  the  New  York  Harbor  Line 
Board  for  report. 
To  l>6  returned. 

H..M.  Adams, 
Major  J  Corps  of  EvigineerSy  in  Ohwrge. 

[Third  indorsement.] 

Kbw  York  Habbob  Line  Boabd, 

New  York  City,  October  13, 1891. 

Bespectftally  returned  to  the  Chief  of  Engineers,  inclosing  two  let- 
ters* from  Mr.  Packard,  dated  September  5  and  18, 1891,  respectively, 
with  two  explanatory  maps*  accompanying  the  same. 

Col.  Gillespie,  on  behalf  of  the  Board,  has  caused  a  survey  to  be 
made  showing  the  present  condition  of  Mr.  Packard's  channel  and  its 
artificial  banks  exterior  to  the  bulkhead  line  approved  by  the  Secretary 
of  War  August  19,  1891,  so  £eu*  as  work  has  been  done  thereon.  A  blue 
print*  is  appended. 

Mr.  Packard's  ease  is  different  from  any  other  that  is  likely  to  arise 
in  this  vicinity  in  that  he  proposes  to  supply  a  tidal  prism  in  rear  of  the 
legal  bulkhead  line  equivalent  to  that  which  he  desires  to  sacrifice  in 

*  Not  pxiatod* 


It 
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front;  also  in  the  foct  that  while  the  work  was  authorized  by  law  be 
began,  in  fortherance  of  an  important  public  improvement  for  the  bene- 
fit of  Bayonne  as  well  as  himsdf,  the  construction  of  embankments  out- 
side of  what  is  now  the  legal  buikhead  line.  Moreover,  he  claims  that 
a  solid  filling  in  this  vicinity  will  act  like  a  breakwater,  and  tiins  be 
beneficial  not  only  to  his  own  channel  but  also  to  any  pile  structaiee 
which  may  be  erected  on  adjacent  property,  without  which  protection 
vessels  lyiag  at  the  wharves  would  be  subject  to  injury  during  storms. 

After  considering  the  subject  in  all  its  bearings  the  Board  sees  no 
objection  on  the  pa^  of  the  United  States  to  the  approval  of  the  plans 
proposed  by  Mr.  Packard  to  build  his  solid  piers  exterior  to  the  ap- 
proved bulkhead  line,  provided  he  will  guarantee  to  the  satisfaction  of 
the  Secretary  of  War  to  maintain  an  equal  tidal  prism  behind  the  said 
line]  also  provided  that  he  will  revet,  in  the  manner  proposed  in  his 
letter  of  September  18,  1891,  and  accompanying  drawings,  the  whole 
north  side  of  the  channel  to  its  extreme  outward  terminus,  and  the 
south  side  of  the  channel  to  the  intersection  of  the  bulkhead  line  of 
1883;  and  further  provided  that  the  extension  between  the  point  last 
named  and  the  proposed  outer  terminus  be  revetted  by  light  cribs  or 
by  close  piling;  and  that  the  reverse  sides  of  all  solid  filling  exterior 
to  the  bidkhead  line  approved  by  the  Secretary  of  War  be  protected 
against  wash  by  substantial  stone  riprap;  and  that  the  work  be  exe- 
cuted under  the  supervision  of  tiie  United  States  local  engineer. 

For  the  Board : 

Henry  L.  Abbot, 
Colonel  of  EngineerSf  Bvt.  Brig.  Oen.j  U.  8.  A.j 

President  of  the  Board, 

[Fourth  indoraemeDt.] 

Ofpiob  Chief  of  Enoinbebb, 

U.  S.  Abmt, 
October  16y  189t 

Bespectftdly  returned  to  the  Secretary  of  War. 

Mr.  Packard  asks  permission  to  make  a  solid  filling  outside  of  the 
established  bulkhead  line  on  Jersey  Flats,  New  York  Bay. 

This  application  was  referred  to  the  New  York  Harbor  Line  Board, 
and  its  report  is  contained  in  the  third  indorsement. 

I  concur  in  the  views  of  the  Board,  and  recommend  that  the  authority 
desired  by  Mr.  Packard  be  granted,  subject  to  the  conditions  and  terms 
recommended  by  the  BoarcL 

Thos.  LmooLN  Casey, 

Brig.  Oen.^  Chief  of  Engineers. 

{FUth  indotsnnsiit.] 

Wab  Depabtment,  October  17y  189L 

Bespectftilly  returned  to  the  Chief  of  Bngineers. 
Let  approval  of  the  authority  desired  be  prepared  with  great  care^ 
covering  all  the  conditions  named  in  thie  third  indorsement  hereon. 
By  order  of  the  Acting  Secretary  of  War: 

Sam'l  Hodokins, 
Acting  Ohitf  Clerk 
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[Sixth  indonement.] 

Oppiob  Ohiep  of  Engineers, 

U.  8.  Army, 

October  17^  1891. 

spectftilly  returned  to  the  Secretary  of  War,  with  form  ot  approval 

rected. 

e  first  condition  of  approval  requires  Mr.  Packard  to  guarantee  to 

itisfaction  of  the  Secretary  of  War  to  maintain  behind  the  approved 

lead  line  a  tidal  prism  equal  in  volume  to  the  fill  produced  by  the 

)sed  piers  exterior  to  the  bulkhead  line. 

is  recommended  that  Mr.  Packard  be  notified  to  file  such  guar- 

Thos.  Lincoln  Oasby, 
Brig.  Gen,^  Chief  of  Engineers. 

(Seventh  indonemoit.] 

War  Department,  October  21^  1891. 

spectftilly  returned  to  the  Chief  of  Engineers. 

b  the  plans  and  permission  be  forwarded  for  acceptance  by  Mr. 

ard  and  let  a  bond  also  be  forwarded  for  execution;  thQ  condition 

for  the  maintenance  of  a  tidal  prism  in  the  rear  of  the  bulkhead 
iqual  to  the  fill  (or  equal  to  the  ^splacement  of  the  fill)to  be  made 
mt  of  it.  The  bond  to  be  approved  by  the  New  York  JBCarbor  Line 
d  and  by  the  Chief  of  Engineers. 

order  of  the  Assistant  Secretary  of  War: 

John  Tweedale, 

Chief  OlerJc 

[Eighth  liidoneiiient.] 

Qffioe  Chief  of  Engineers, 

U.  8.  Army, 

October  21j  1891. 

spectftilly  returned  to  the  Board  of  Engineers,  inviting  attention 
e  foregoing  indorsements. 

is  request^  that  the  Board  have  the  instrument  accepted  by  Mr. 
ard  where  indicated  on  the  form  herewith,  and  when  he  has 
ited  the  accompanying  bond,  the  pax>ers  will  be  returned  by  the 
1  in  accordance  with  instructions  m  seventh  indorsement. 

Thos.  Linooln  Casey, 
Brig.  Oen.j  Chief  of  EngvMer^. 

pnnfh  indorsement.] 

War  Department,  November  24, 1891. 

spectftilly  returned  to  the  Chief  of  Engineers^  with  the  suggestion 
the  bond  would  be  satisfactory  if  the  conditions  of  the  original 

are  changed  as  follows:  Change  the  word  "maintain"  to  "con- 
t,''  and  add  at  the  end  of  the  paragraph  containing  the  condition 
allowing  words,  "  and  shall  not  fill  or  impair  it,  or  permit  it  to  be 

or  impaired  by  his  act  or  neglect  or  by  anyone  claiming  under  or 
igh  him."  The  change  indicated  has  been  made  in  the  copy  of 
ond  herewith.  This  change  would  seem  to  obviate  the  objection 
)  by  Mr.  Packard's  attorney,  and  at  the  same  time  provide  for  all 
3h>venunent^8  wants. 

Acting  Secretar<i|  of  YToir^ 
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(Tmth  indonevMBt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  27,  1891. 

'  BespectfuIIy  returned  to  the  Board  of  Engineers,  attention  bdng  in- 
vited to  the  seventh  and  ninth  indorsements  hereon. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Mngineen. 

[SLeTenth  indorsement.] 

Kew  York  Harbor  Line  Board, 

New  York  City^  December  16y  189L 

Bespectfiilly  retomed  to  the  Chief  of  Engineers,  with  the  directions 
to  this  Board  as  contained  in  these  papers  complied  with.  Attention, 
however,  is  invited  to  the  vacant  date  on  the  first  page  of  the  bonds  to 
duplicate,  which  can  only  be  filled  in  after  the  Secretary  of  War  has 
signed  the  authorization.  Mr.  Packard  has  officially  s^ted  to  me,  in 
the  presence  of  Col.  Gillespie,  that  he  has  no  objection  to  this  date  be- 
ing supplied. 
For  the  Board: 

Henry  L.  Abbot, 
Colonel  of  Engineered  Bvt.  Brig.  Gen.y 

U.  8.  A.J  President  of  the  Bamri. 

m 

[Twelfth  indoTBement.] 

Office  Chief  of  Enginbe&s, 

U.  S.  Army, 
December  19j  1891. 

Eespectftilly  returned  to  the  Acting  Secretary  of  War. 

The  conditions  of  the  proposed  permit  have  been  accepted  by  Mr. 
Packard  and  the  bond  has  been  executed.  If  this  permit  is  signed  by 
the  Secretary  of  War,  Mr.  Packard  will  be  authorized  to  extend  solid 
piers  about  5,000  feet  beyond  the  bulkhead  line  into  New  York  Harbor, 
as  shown  on  the  harbor  line  chart*  herewith. 

Whether  this  authority  will  permit  Mr.  Packard  to  encroach  on  fte 
rights  of  other  riparian  owners  is  submitted  for  consideration  befoie 
final  approval. 

The  proposed  piers  extend  in  a  curved  line  in  front  of  Constable 
Point.  In  view  of  all  the  facts  and  after  full  consideration  given  to  the 
case.  I  desire  to  withdraw  my  recommendation  dated  October  16, 1891, 
until  it  can  be  shown  that  the  contiguous  and  neighboring  ripamn 
owners  to  Mr.  Packard  have  no  rights  invaded  by  Mr.  Packard's  cod* 
stmctiona. 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineen. 

(Thlxteentih  indonement.] 

War  Department, 
Judge- Advocate-General's  Office, 

Waehingtouj  D.  0.,  December  24, 189L 

Bespectfiilly  returned  to  the  Secretary  of  War,  inviting  attentioo  t» 
the  fourth  and  twelfth  indorsements  hereon  for  a  statement  of  the  casa 

Under  section  7  of  the  act  of  September  19, 1890,  the  Secretary  d 
War  may  permit  building  of  wharves,  piers,  dolphins,  booms,  d^ 
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weirs,  breakwaters,  bulkheads,  jetties,  or  stractnres  of  any  kind  out- 
side established  harbor  lines,  and  under  section  12  of  the  same  act  he 
may  prescribe  regulations  from  time  to  time  to  govern  or  regulate  the 
matter  of  constructing  and  maintaining  these  structures. 

This  i)ermission  of  the  Secretary  of  War  and  the  regulations  pre- 
scribed by  him  have  reference  to  public  navigation  rights  alone;  that 
is,  the  obtaining  the  one  and  compliance  with  the  other  only  protect 
the  party  from  the  penalties,  etc.,  prescribed  by  the  acts  of  Congress, 
and  do  not  in  any  sense  affect  the  rights  of  owners  of  the  soil  at  the 
bottom  of  the  water  in  cases  where  there  is  such  an  ownership,  or  the 
rights  of  riparian  or  literal  owners,  to  wharf  out,  or  to  have  access  to 
the  water  in  front  of  their  lands.  After  permission  given  by  the  Sec- 
retary of  War  these  owners,  if  their  individual  rights  were  infringed, 
would  have  their  usual  remedies,  the  permission  affecting  only  the 
rights  of  the  public  Yet  this  might  not  be  known  to  the  parties  con- 
cerned, and  they,  therefore,  might  misconstrue  the  action  of  the  Secre- 
tary of  War  in  granting  the  permission.  And  I  therefore,  recommend 
that  before  Mr.  Packard's  request  be  granted  he  be  required  to  show 
that  he  is  entitled,  so  far  as  individual  rights  are  concerned,  to  con- 
struct the  work  he  is  proposing  to  buUd. 

6.  FOBMAl^  LlEBEB, 

Acting  Judge- Advoeate-QenerdL 

Wab  Department,  December  26^  1891. 

Eespectftilly  returned  to  th§  Chief  of  Engineers. 

Inasmuch  as  Mr.  Packard  has  been  given  to  understand  that  the  De- 
partment would  consent  to  the  improvement  proposed  by  him  upon 
certain  conditions,  and  inasmuch  as  he  has  furnished  the  bond  required, 
I  do  not  think  the  Department  can  now  in  good  faith  withhold  its  con- 
sent. 

And  inasmuch  as  the  War  Department  does  not  assume  to  interfere 
in  the  least  with  private  rights,  and  can  not  convey  them,  it  would  be 
manifestly  improper  to  undertake  to  decide  upon  Mr.  Packard's  and 
others'  relative  rights. 

The  authority  heretofore  recommended  and  practic^y  agreed  upon 
is  now  given.  Let  the  vacant  date  in  the  boiids  be  supplied  in  accord- 
ance with  the  agreement  mentioned  in  the  eleventh  indorsement. 

L.  A.  Grant, 
AcHng  8ecretafi*y  of  War, 

e.  kodipication  of  habbob  lines  established  januabt  9,  1891,* 
on  the  nobth  shobb  op  bast  btveb  bbtwbbn  oak  point  and 
hunts  point. 

Habbob  Line  Boabd, 
ITew  YorJe  Oity^  May  20^  1892. 

Obnebal:  The  Harbor  Line  Board  for  Few  York  Harbor  and  adja- 
cent waters,  constituted  by  Special  Orders  No.  49,  Headquarters  Corps 
of  Engineers,  October  5^  1888,  has  had  under  consideration  the  appli- 
cation of  the  East  Bay  Land  and  Improvement  Company  of  Few  York 
for  a  modification  of  the  bulkhead  and  pierhead  lines  between  Oak 
Point  and  Hunts  Point,  on  the  nortii  shore  of  East  Biver.  as  established 
by  the  Secretary  of  War  under  date  of  January  9, 1891.*  This  appli- 
cation was  forwarded  for  remark  by  your  indorsement  of  May  [April] 
21, 1892,  and  the  Board  has  now  the  honor  to  submit  the  following  re- 
port thereon: 


•See  Annual  Report,  Chief  of  Engineen,  lSdl,^«^«  ^6& 
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An  examination  and  survey  of  the  locality  has  been  made  by  Lieut. 
Gol.  Gillespie  since  the  receipt  of  the  papers,  and  a  tracing  of  the  uuip* 
accompanies  this  report,  with  the  established  harbor  lines  shown  iu 
black  and  a  modification  now  proi)osed  by  the  Board,  shown  in  red.  A 
public  hearing  was  given  by  the  Board  to  the  parties  in  interest  on  this 
date. 

It  will  be  seen  from  the  map  that  no  encroachment  ux>on  the  uarrow 
part  of  the  channel  is  recommended,  but  that  the  proposed  exteusion 
is  restricted  to  indentations  in  the  shore  where  the  rocky  chanicter  of 
the  bottom  would  render  the  excavation  of  docks  expensive  and  diffi- 
cult. The  site  is  a  valuable  one  for  commercial  pur][K)ses,  the  extension 
of  the  bulkhead  line  is  in  very  shallow  water,  and  it  is  believed  that 
the  modifications  may  be  granted  without  prejudice  to  the  preservation 
and  protection  of  the  harbor.  The  following  is  a  definition  of  the  new 
lines  proposed: 

DESGBIPnON. 

The  modified  pierhead  line  hesins  at  the  point  where  the  pier  and  bulkhead  linefl, 
as  approved  by  the  Secretary  of  War.  Jannaiy  9,  1891,  diverge,  which  point  is  in  tin 
southerly  prolongation  of  the  east  side  of  PoUlon  street,  285  feet  from  the  north  side 
of  Edgewater  Road  j  running  thence,  easterly  in  a  straight  Une  to  a  point  740  feet 
south  of  the  south  side  of  Conover  avenue,  and  55  feet  east  of  the  east  side  of  Spof- 
ford  street ;  thence  easterly  in  a  straight  line  to  a  point  in  the  pierhead  line  approved 
by  the  Secretary  of  War  January  9,  1891,  982  feet  from  the  south  side  of  Foote  vn- 
nue  and  21  feet  west  of  the  west  side  of  Barretto  street. 

The  modified  hulkhend  line  begins  at  a  point  in  the  bulkhead  line  approved  by  the 
Secretary  of  War  January  9,  1^1,  207  feet  south  of  the  north  side  of  Edgewater 
Road  and  27  feet  east  of  the  east  side  of  Arnold  street;  runs  thence  easterly  in  a 
straight  line  to  a  point  317  feet  south  of  the  sotith  side  of  Conover  avenue  and  37 
feet  east  of  the  east  side  of  Craven  street;  thence  in  a  straight  line  to  a  point  900 
feet  south  of  the  south  side  of  Coster  avenue  8  feet  west  of  the  east  side  of  CaeanoTi 
street;  thence  eastward  in  a  straight  line  to  a  point  in  the  modified  pierhead  line  707 
feet  south  of  the  south  side  of  Foote  avenue  40  feet  west  of  the  west  side  of  TiffaoT 
street;  thence  easterly,  coinciding  with  the  modified  pierhead  line,  400  feet,  and 
thence  a  farther  distance  of  240  feet  along  the  approyed  pierhead  Une;  thence  the 
bulkhead  line  diverges  from  the  pierhead  line  and  runs  northerly  in  a  straight  line 
at  right  angles  to  the  pierhead  line  200  feet;  thence  easterly  in  a  straight  line  at 
right  angles  270  feet;  thence  northerly  in  a  straij^t  Hne  at  right  angles  300  feet: 
thence  easterly  in  a  straight  line  at  right  angles  Sd  feet  to  a  point  in  the  bulkhead 
line  approved  by  the  Secrettu*^  of  War  January  9, 1891;  thence  e^ist'Crly  along  said 
approved  bulkhead  line  1,480  xeet,  and  in  the  prolongation  of  said  approved  bnik- 
head  line  a  farther  distance  of  230  feet ;  thence  southerly  in  a  straight  line  at  right 
angles  ^Ofeet;  thence  easterly  in  a  straight  line  at  right  angles  350  feet;  thence 
southerly  in  a  straight  line  at  right  angles  180  feet;  thence  easterly  in  a  straight 
line  at  right  angles  420  feet  to  near  the  eastern  edge  of  crib  at  Hunts' Point;  thence 
northeasterly  in  a  straight  line  parallel  to  the  pierhead  line  on  the  Bronx  River  aide 
and  270  feet  northerly  therefrom  410  feet,  and  thence  northwesterly  in  a  straight 
line  at  right  angles  until  it  intersects  the  bulkhead  line  approved  by  the  Seoietazy 
of  War  ^uary  9,  1891. 

Bespeotfdlly  submitted. 

Henry  L.  Abbot, 
OoUmel  of  Engineers^  Bvt.  Brig.  Oen.^  U.  8.  A* 

Wm.  p.  Craighill, 
CoUmel  of  Engineert. 

0.  B.  COMSTOCK, 

OoUmel  of  Engineersy  Bvt.  Brig.  Oen.j  U.  8.  A, 

D.  C.  Houston, 

Col.    rl  o/Engineen. 
G.  L.  Gillespie, 
Lieutenant-  Colonel  of  EngimeerL 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Eugitieer«,  U.  8.  A. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
June  7  J 1892. 

Re8i)ectfii]ly  submitted  to  the  Secretary  of  War. 

The  Harbot  Line  Board  for  Few  York  Harbor  and  adjacent  waters 
has  had  under  consideration  api)lic<ation  of  the  East  Bay  Land  and 
Improvement  Company  for  modification  of  bulkhead  and  pierhead 
lines  between  Oak  Point  and  Hunts  Point  on  the  north  shore  of  East 
Eiver,  as  CvStablished  by  the  Secretary  of  War  Jjinnary  9,  1891. 

The  Board  proposes  certain  modifications  of  the  lines  alieady  estab- 
lished as  shown  on  accompanying  tracing,  and  states  that  it  is  believed 
the  modifications  may  be  granted  without  prejudice  to  the  preservation 
and  protection  of  the  harbor. 

It  is  recommended  that  the  modifications  proposed  by  the  Board  be 
approved,  and  that  the  Secretary  place  his  approval  both  upon  this 
pai>er  and  upon  the  accompanying  tracing. 

Thos..  Lincoln  Casey, 

Brig.  Oen.y  Chief  of  Engineers. 

War  Department,  June  11^  1892. 
Approved. 

L.  A.  Grant, 
Acting  Secretary  of  Wa/r 


d.  modification  op  pibrhbad  line  established  march  4, 1890,* 
on  the  arthur  kill,  in  front  of  perth  amboy,  new  jersey. 

Harbor  Line  Board, 
New  York  City^  May  20, 1892. 

General:  The  Harbor  Line  Board  for  New  York  Harbor  and  adja- 
cent waters,  constituted  by  Special  Orders  No.  49,  Headquarters,  Corps 
of  Engineers,  October  5, 1888,  has  had  under  consideration  the  appli- 
cation of  Hugh  Bamsay  and  others  for  a  modification  of  the  bulkhead 
and  pierhead  lines  on  the  Arthur  Kill,  in  front  of  Perth  Amboy,  as 
established  by  the  Secretary  of  War  under  date  of  March  4, 1890.  The 
papers  in  this  case  were  forwarded  for  the  action  of  the  Board  by  your 
indorsement  of  December  24,  1891.  The  recommendation  of  the  Board, 
dated  January  18, 1892,  that  a  survey  should  be  made  at  the  locality 
in  question  was  approved  by  you,  and  it  was  made,  under  the  direction 
of  Lieut.  Col.  Gillespie,  in  season  to  be  brought  before  the  Board  at  its 
meeting  of  this  date.  Due  notice  had  been  given  to  the  general  public 
and  the  parties  in  interest,  and  they  appeared  and  presented  their 
views  upon  the  subject  at  a  public  hearing  to-day. 

Aiter  duly  considering  the  matter,  the  Board  can  not  recommend  any 
change  in  the  bulkhead  lines  as  already  established  by  the  Secretary 
of  War,  but  it  does  favor  the  moderate  extension  of  tlie  pierhead  line 
as  set  forth  below.  Such  an  extension  is  not  opposed  by  the  towing 
interest  on  the  Arthur  Kill,  and  will  not  injuriously  affect  the  flow  of 
the  tidal  current;  the  extension  thus  granted  will  be  a  material  benefit 
to  the  riparian  owners. 

•See  Annual  Report,  Chief  of  Engineers,  1890,  page  796« 
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The  following  is  a  definition  of  the  new  pierhead  line  proposed,  the 
accompanying  map*  showing  its  location  in  red,  the  established  pier- 
head and  bulkhead  lines  being  shown  in  Uack. 

DB8GBIPTION. 

Beciiiiiiiig  at  a  point  in  the  pierhead  line  ajiproved  by  the  Secretary  of  War  ICarch 
4. 18^  254  feet  north  of  the  north  side  of  Smith  street  and  318  feet  east  of  the  east 
nde  01  Water  street,  the  modified  pierhead  line  runs  in  a  straight  line  to  the  north- 
east comer  of  the  Arthur  Buell  Mannfacturinff  Company's  Dock,  104  feet  north  of  tiie 
north  side  of  Buckingham  avenue,  and  1,120  &et  east  of  the  east  side  of  High  street; 
runs  thence  in  a  stnught  line  to  the  southeast  comer  of  the  northerly  pier  of  tiie 
Lehigh  Valley  Railroad  Compuiy's  coal  tenunus :  thence  in  a  straight  line  469  feet 
timgent  to  the  curve  in  the  pierhead  line  around  Plowshare  Point,  established  by  the 
Secretary  of  War  March  4, 1890. 

BeBpectfolly  submitted, 

Henbt  L.  Abbot, 
Ook  of  Engineers^  Bvt.  Brig.  Oen.y  U.  8,  A. 

Wm.  p.  Gbaighill, 

Colonel  of  Engineers 
D.  C.  Houston, 

OoUmd  of  Engineen, 
G.  L.  Gellespeb, 
Lieut.  CoL  of  JEngineen, 

Brig.  Gen.  Thomas  L.  Oasbt, 

Chief  of  Engineers^  U.  a.  A. 

[First  indonement.] 

Offiob  Chief  of  ENGnnBEBS, 

U.  S.  AbxYj 
July  15, 1892. 

Bespectfiilly  sabmitted  to  the  Secretary  of  War. 

The  Board  of  Engineers  on  harbor  lines  of  New  York  Harbor  and 
a<]yacent  waters  has  had  under  consideration  application  of  Hngh  Bam- 
say  and  others  for  modification  of  bolkhead  and  pierhead  lines  od 
Arthur  Kill,  in  front  of  Perth  Amboy,  as  established  by  the  Secretary 
of  War  March  4, 1890. 

After  duly  considering  the  matter  the  Board  states  that  it  cannot 
recommend  any  change  in  the  bulkhead  lines  already  established,  bat 
it  does  favor  the  moderate  extension  of  the  pierhead  line,  as  within 
described  and  shown  on  the  accompanying  tracing. 

It  is  recommended  that  the  modification  of  the  pierhead  line  pro- 
posed by  the  Board  be  approved,  and  that  the  Secretary  place  his  ap- 
proval both  upon  this  report  and  the  accompanying  tracing. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineert 

(Seoond  indonement.] 

Wab  Dbpabtment,  August  5, 1892. 
Approved. 

L.  A.  Grant, 
Acting  Secretary  of  War* 

*Omittod. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON  SOUTHWESTERN  SHORE 
OF  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 


BEPOBT  OF  CAPTAIN  THOS.  L.  CASEY,  CORPS  OF  ENGINEEBS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  JS9g,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Snmpftwanns  Inlet,  New  York. 

2.  Canareie  Bay,  New  York. 

3.  Sheepshead  Bay,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 
6.  Channel  between   Staten   Island  and 
New  Jersey. 

6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Hah  way  River,  New  Jersey. 


9.  Raritan  River,  New  Jersey. 

10.  South  River,  New  Jersey. 

11.  Keyport  Harbor,  New  Jersey, 

12.  Mattawan  Creek,  New  Jersey. 

13.  Shoal  Harbor  and  Compton  Greek^ 

New  Jersey. 

14.  Shrewsbury  River,  New  Jersey. 

15.  Manasquan  (Squan)  River,  New  Jer- 

sey. 


UinTBD  States  Engineer  Oppiob, 

N^ew  Yorky  July  8, 189J^. 

General:  I  have  the  honor  to  transmit  herewith  my  annnal  report 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiiscal  year  ending  June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Oasey, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Tho:mas  L.  Casey, 

Chief  of  UngineerSj  if.  8.  A. 


F  X. 


IMPROVEMENT  OF  SUMPAWANUS  INLET.  NEW  YORK, 

Snmpawanus  Inlet,  known  in  the  neighborhood  and  on  the  Ooast 
Survey  charts  as  Sumpawams  Creek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  into  the  Great  South  Bay.  It  lies  about  36 
miles  east  of  New  York  City,  15  miles  east  of  the  western  end  of  Great 
South  Bay,  and  nearly  twice  as  far  from  its  eastern  e^nOi. 
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Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  Sontii 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpa warns 
Greek,  distance  about  6  miles  in  a  direct  line,  but  II  mile43  by  the  chan- 
nel. The  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  running  up 
to  the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north 
of  the  mouth.  It  is  crossed  here  by  a  dam,  which  forms  a  reservoir  for 
the  fresh  water  of  a  small  creek  which  supplies  the  town  with  water. 
The  mean  rise  and  fall  of  the  tides  at  the  mouth  of  the  inlet  is  only  1.3 
feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sumpawams  Creek  of  which  we  have  any  record 
was  ordered  by  act  of  Congress,  approved  June  14, 1880,  and  was 
made  during  the  fall  of  1881,  under  the  direction  of  Oen.  (then  CoL) 
John  Newton,  Corps  of  Engineers.  His  report  may  be  found  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  653. 

The  project  of  improvement,  based  upon  this  survey,  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  curve  in  the  bay  to  the  steamboat  dock  at  the  mouth  of 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  and 
100  feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  aboat 
3,500  feet  farther.  The  estimated  cost  of  making  this  improvement 
was  $23,115. 

The  mean  range  of  the  tides  at  the  mouth  of  the  inlet  being  onlyl^ 
feet,  there  was  practically  no  current  swift  enough  to  produce  scour. 
The  depth  of  water  in  the  proposed  channel,  at  the  time  of  the  survey, 
was  from  1  to  3  feet  in  the  creek  and  from  3  to  5  feet  outside.  It  was 
not  believed  that  diking  would  assist  in  improving  this  entrance,  and 
inquiry  showed  that  the  depth  of  water  both  outside  and  inside  the 
inlet  had  materially  dinunished  in  late  years. 

The  amount  expended  under  the  project  to  June  30, 1891,  was  $7,000, 
giving  a  channel  75  feet  wide  and  5  feet  deep  from  the  steamboat  wharf 
to  a  point  750  feet  below  it,  besides  two  cuts,  each  25  feet  wide,  along- 
side the  whar£  Outside  of  the  cut  so  made  and  extending  to  the  5<foot 
curve  in  the  bay  a  shoal  was  left  on  which  the  depth  was  only  abont 
4$  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from 
6  inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  fr6m  4  to  4^  feet.  This  was  to  have  been  anticipated,  as 
appears  by  the  prelinunary  report  made  by  Gen.  Newton,  llie  5-foot 
curve  in  the  bay  was  1,500  feet  from  the  steamboat  whar^  but  inside 
this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawams  Creek  is  essentially  that  of  Babylon, 
a  small  town  of  from  3,000  to  5,000  inhabitants  1  mile  above  the  mou^ 
of  the  creek,  depending  almost  entirely  upon  sunmier  trade  of  the  hotels 
and  the  cottages  along  the  north  shore  of  Great  South  Bay  and  on  Fire 
Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreasing,  apparentlj, 
because  the  Long  Island  Bailroad  has  taken  away  the  seagoing  busi- 
ness. Babylon  itself  has  improved  and  has  become  a  fashionable  soin- 
mer  resort.  At  present  its  commerce  by  sea  is  carried  on  by  three  pas- 
senger steamboats  drawing  from  4  to  5  feet,  running  in  summer  to  Fiie 
Island  Beach;  three  schooners,  drawing  from  5  to  5 J  feet,  caiTying 
brick,  lime,  lumber,  and  other  heavy  freiglit  to  Babylon  the  year  round; 
one  hundred  sloops  and  pleasure  boats,  drawing  from  1  to  2  fe^^t  of 
water^  taking  out  Baa\mg  ^sid  tL&hing  parties  in  summer,  of  which  seven 
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or  eight  remain  iu  ase  during  the  winter  fishing  and  taking  oysters  sind 
clams  to  Patchogue,  Sayville,  and  New  York. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  of  a  channel  more  than  5  feet  deep  from  the  5-foot  curve  in 
the  bay  to  the  steamboat  wharf  for  the  convenience  of  the  few  steamers 
and  schooners  which  make  use  of  the  creek. 

It  is  stated  that  the  shoals  in  the  bay  kill  the  sea  so  entirely  that 
pleasure  boats  can  now  lie  in  the  mouth  of  the  creek  in  all  weather. 

80  far  as  the  extension  of  the  improvement  from  the  steamboat  dock 
up  to  the  inlet  is  concerned  there  appears  to  be  no  reason  why  the  Gov- 
ernment of  the  United  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,115.  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  think  that  the  work  is 
more  a  matter  of  local  than  public  interest. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fire  Island  Light.    Nearest  fort.  Fort  HamUton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1892,  was  $120,732,613.89. 

Original  estimate $23,115 

AMOUNTS  APPROPRIATBD. 

By  act  of  Congress  approved — 

March  3, 1881 $5,000 

August  2, 1882 2,000 

Total 7,000 

Amount  expended 7,000 

Money  statement 

'Amonnt  (estimated)  rcfluired  for  completion  of  existiujo^  project $16, 115.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  seotionB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMXBCIAL  8TATI8TIO0. 


The  following  statistiofl  relative  to  the  commerce  of  Snmpawanus  Inlet,  New  York, 
daring  the  past  year,  were  kindly  furnished  by  the  Hon.  James  B.  Cooper,  justice  of 
the  peace,  Babylon,  Long  Island. 


Articles. 


Oyat«n  Aod  olams 

Fiah 

Bnilding  matoriftl. 
jifiaoellaxieoua  — 

'  Total 


Amomit. 


Totu. 

50 

160 

1,200 

17 


U4ZI 


Yalne. 


$20,000 

19,000 

10,000 

1,700 


60,700 


Veaselfl. 


Steam 
Sail... 


Number. 


10 
880 


800 


Average 
draft. 


F$et. 


? 


Average 
tonnage. 


00 
10 


The  above  table  shows  an  increase  of  129  tons  over  that  reported  for  the  year  end- 
In^  December  31,  1890. 

iSNa92 65 


li 
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Fa. 

IMPROVEMENT  OF  CANARSIE  BAT,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep  at 
mean  low  water  and  100  to  150  feet  wide,  extending  from  the  shore  at 
Ganarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  abont  3,500  feet.  It  wajs  thought  that  the  channel  might  be  main- 
tained by  the  construction  of  two  pile  dikes,  forming  a  tidal  reservoir. 
The  estimated  cost  under  this  project  was  $88,000.  A  history  of  the 
work  in  considerable  detail  is  given  in  the  Annual  £ex)ort  of  the  Chief 
of  Engineers  for  1887,  Part  I,  page  637. 

The  total  amount  expended  upon  this  work  up  to  June  30, 1891,  was 
$42,688.36,  with  which  two  pile  dikes  had  been  built  on  the  north  and 
south  sides  of  the  channel  at  its  entrance  into  Jamaica  Bay,  1,058  and 
820  feet  in  length,  respectively,  and  the  channel  dredged  to  a  depth  of 
6  feet  at  mean  low  water,  with  widths  of  50  to  125  feet,  from  Ganarsie 
Landing  to  the  deep  water  of  the  bay.  In  addition  to  this  several 
other  improvements,  not  contemplated  in  the  main  project,  but  whieli 
added  materially  to  the  facility  of  navigation  or  to  the  maintenr  -e  at 
tlie  channel,  had  been  executed,  viz,  the  excavation  of  a  cut  100  feet 
long  and  50  feet  wide,  with  a  depth  of  6  feet,  on  the  east  side  of  tiie 
steamboat  landing  at  Ganarsie,  and  a  cut  at  the  end  of  the  wharf  at 
Ganarsie  Landiag  extending  through  to  the  southwest  to  connect  witii 
the  southwest  channel,  the  latter  for  the  purpose  of  promoting  tidal 
cii*culation«  The  tidal  currents  are  due  to  a  mean  rise  and  fiedl  of  4.7 
feet. 

Uader  the  contract  with  Elijah  Brainard,  alluded  to  in  my  last  Be- 
port  and  dated  March  20, 1891,  for  the  removal  of  about  13,000  cubic 
yards  of  material  at  24^  cents  per  cubic  yard,  operations  were  began 
August  20, 1891,  and  concluded  September  19, 1891,  the  amount  re- 
moved having  been  12,760  cubic  yards.  This  work  resulted  in  an  in- 
crease of  the  channel  width  of  50  feet  for  a  distance  of  1,950  feet  from 
the  landing  at  Ganarsie,  oue  cut  being  dredged  from  each  side.  Two 
cuts  were  also  taken  from  the  south  side  of  the  channel,  extending  for 
a  distance  of  600  feet  from  the  outer  end  of  the  north  dike,  and  a  single 
cut  180  feet  in  length  along  the  side  of  the  dock  at  Ganarsie  I^inding. 
The  main  channel  has  now,  therefore,  a  width  of  100  to  150  feet  from 
Ganarsie  Landing  to  the  deep  water  of  Jamaica  Bay,  with  a  minimiun 
depth  of  6  feet  at  mean  low  water. 

Authority  was  granted  by  the  Ghief  of  Engineers  on  November  20, 
1891,  to  make  some  necessary  repairs  on  the  Forth  Dike  by  hired  labor 
and  the  purchase  of  materials  in  open  market,  as  being  most  economi* 
cal  and  advantageous  to  the  Government  under  existing  conditions. 
Work  was  begun  December  11, 1891,  and  the  repairs  completed  Janu- 
ary 11, 1892,  at  a  total  cost  of  $1^100.25.  These  dikes,  although  perhaps 
not  essential  to  the  maintenance  of  the  channel,  seem  to  be  of  sufficient 
benefit  as  a  protection  for  the  entrance  against  floating  ice  to  warrant 
their  repair  from  time  to  time. 

The  expenditures  during  the  past  fiscal  year  amount  to  $5,255.77,  u 
follows : 

Dredging  under  contraot $3l13&XI 

Repairs  of  dike *3     L100.SS 

InspectioQ '.*        854.lT 

Drafting 175.00 

Administration 600.15 

Total ^X.'n 
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Oanarsie  Landiug,  besides  being  the  terminus  of  the  Brooklyn,  Eock- 
away  Beach  and  Jamaica  Bay  Kailroad,  irom  which  passengers  are 
tran88hipx>ed  by  steamer  to  Bockaway  Beach^  has  a  large  fishing  in- 
dustry. 

It  is  thought  that  $10^000  will  be  sufficient  to  complete  the  channel 
and  keep  the  dikes  in  repair,  and  an  appropriation  of  this  amount  is 
therefore  recommended* 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoosei  Fort  Tompkins  Light.    Nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  coUected  at  the  poiS  of  New  York  during  the  fiscal  year 
ending  June  30, 1892^  is  $120,732,613.89. 

AMOUSm  APPROPRIATED. 

By  act  of  Congress,  approved- 
June  14,  iSo  $10,000.00 

March  3,  1881 5,000.00 

August  2,  1882 3,000.00 

Ju5^6,  1884 6,000.00 

Augusts,  1886 10,000.00 

Augusta,  1888 10,000.00 

September  19, 1890 5,000.00 

Total - 48,000.00 

Amoaut  expended 47,944.13 

Money  statement 

July  1, 1891,  balance  unexx>ended ^ $5,311.64 

June  30,  18^,  amount  expended  during  fiscal  year 5,  ^55. 77 

July  1, 1892,  balance  unexpended 55.87 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ended  June  30,  1893 5, 055. 87 

(Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


OOMMXRGUX  STATISTICS. 


The  followlne  statistics  relaUve  to  the  commerce  of  Canarsie  Bay,  New  York,  dur- 
ing the  year  enmng  December  31, 1891,  were  kindly  famished  by  Mr.  William  Warner, 
aaperinteiident  of  the  Brooklyn,  Bockaway  Beach  and  Jamaica  Bay  Railroad: 


ArtideB. 


Fish 

CofU 

FercUiaers 

Oystera  and  dams 

Total 


Amount.     Talne. 


Tont, 
2,300 

3,ieo 

36.000 
15,750 


56,210 


$150,700 

13,000 

33,000 

301,000 


497,700 


Ye«8»lB. 


Steatn  . 
Sail.... 
Yachta 


Number. 


5 

70 
90 


185 


Average 
draft. 


Feet. 


Average 
tonnage. 


800 

15 

3 


The  above  table  ^ows  an  increase  in  the  oommerce  of  5,412  tons  over  that  reported 
for  the  year  ending  December  31, 1890. 


it!' 
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F3. 

IMPROVEMENT  OF  SHEEPSHEAD  BAT,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  abont  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  extending  easterly  from  the 
village  of  Gravesend  to  feockaway  Inlet,  into  which  it  empties.  ItB 
width  varies  from  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  at 
me<an  low  water.  The  natoral  entrance  is  subject  to  progressive  changes 
of  position,  due  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  first  survey,  with  a  view  to  it«  improvement,  of  which  we  have 
any  record,  was  made  in  1879,  by  General  Newton,  whose  report,  dated 
February  i.  1879,  may  be  found  in  the  Annual  iteport  of  the  Chief  of 
Engineers  lor  1879,  page  400.  The  plan  of  improvement  proposed,  which 
was  based  upon  this  survey,  provided  for  diking  the  channel  and  con- 
necting it  with  Eockaway  Inlet^  the  estimated  cost  being  $100,000. 

A  survey,  made  in  1882,  ftmushed  data  for  two  revised  estimates  of 
the  cost,  providing  for  an  outlet  from  Sheepshead  Bay  into  Dead  Horse 
Inlet  instead  of  directly  into  Eockaway  Inlet,  as  at  first  proposed.  The 
first  of  these  estimates,  which  included  a  system  of  dikes  in  addition  to 
dredging,  was  given  as  $62,900;  the  second,  omitting  the  dikes,  as 
$34,200.  Detailed  statements  of  these  estimates  were  given  in  my  re- 
port for  1890,  page  838.  The  second  of  these  plans  is  the  one  that  was 
adopted  for  the  work. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel,  100  feet  wide  and  6  feet  deep,  mean  low  water,  was  modified  in 
February,  1889,  the  modified  project  contemplating  a  channel  6,350  feel 
long,  60  feet  wide,  and  5^  feet  deep,  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  tM 
point. 

Under  this  project  27,025  cubic  yards  were  dredged  by  Mr.  M.  E 
Flannery,  by  private  agreement,  at  26  cents  per  cubic  yard,  measured 
in  scows,  giving  a  channel  of  the  required  width  and  depth  3,400  feet  in 
length,  extending  from  the  town  of  Sheepshead  toward  the  cut  at  Dead 
Horse  Inlet.  This  channel,  which  was  completed  December  6, 1889, 
seems  to  have  maintained  itself  in  a  very  satisfactory  manner. 

Sheepshead  Bay  is  a  harbor  of  minor  importance,  and  must  so  ctm- 
tinue  until  the  entrance  can  be  improved  by  an  expensive  system  of 
jetties.  At  present  it  is  for  the  most  part  used  as  a  haven  for  smaD 
oyster  and  clam  boats  and  for  a  large  fleet  of  pleasure  boats  in  the  som- 
mer  season.  The  utility  of  future  appropriations  must  be  judged  d^ 
therefore,  by  these  facts. 

The  commerce  of  the  bay  was  reported  for  the  year  1890  to  be  106,600 
tons,  valued  at  $2,380,000. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1892,  amount  to 
$43.17  for  office  expenses. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  ported 
entry.    Nearest  light-house,  Fort  Tompkins  Light ;  nearest  fort,  Fort  HamiltoB. 

The  amount  of  revenue  collected  at  the  port  of  New  York  doriniF  the  fiscal  7«tf 
ending  June  30, 1892,  is  $120,732,613.89. 

Original  estimate  (1879) $100,000 

Revised  estimate  (1882) 1*      £^300 
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AMOUNTS  APFHOPBIATBD. 

By  act  of  Con^^ss  approved — 

June  14,1880 $3,000.00 

March  3, 1881 5,iX)0.00 

AugiiBt  2, 1882 3,000.00 

July  5, 1884 5,000.00 

August  5, 1886 5,000.00 

Auguflt  11, 1888 5,000.00 

Total 26,000.00 

Amonnt  expended 25,827.43 

Money  statement 

July  1,  1891,  balance  unexx>ended $215.74 

June  30, 1892,  amount  expended  during  fiscal  year 43. 17 

July  1,1892,  balance  unexpended 172.57 


(  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


F4. 

IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 

A  history  of  this  improvement,  which  originated  by  special  resoln- 
tion  of  the  Committee  of  Commerce  in  the  Senate,  is  given  in  the  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  819,  and 
a  further  stat/ement  of  the  condemnation  proceedings  necessary  for  the 
acquirement  of  the  land  forming  Steep  Point  is  given  in  my  Annual 
Eeport  for  1890,  page  843. 

The  total  amount  expended  upon  this  improvement  to  June  30^  1891, 
was  $10,340.59,  with  which  amount  payments  had  been  made  m  the 
condemnation  proceedings  alladed  to  above,  in  the  part  purchase  of 
the  Government  tug  at  present  on  the  Earitan  Eiver,  in  dredging  oflf 
about  one-half  an  acre  of  the  obstruction  known  as  Steep  Point,  with 
a  resxdting  increase  of  150  feet  in  the  channel  width  and  with  a  uniform 
depth  of  13  feet  at  mean  low  water  where  the  land  was  originally  6 
feet  above  that  plane,  and  in  certain  administrative  expenses  >of  the 
office. 

The  available  fdnds  appropriated  by  the  act  of  September  19, 1890, 
were  covered  by  a  contract  made  with  the  Atlantic  Dredging  Com- 
pany, dated  March  21,  1891,  which  was  completed  June  25,  1891,  as 
stated  in  my  last  annual  report.  This  work  resulted  in  an  additional 
channel  width  of  60  feet,  with  the  same  mean  low- water  depth  as 
stated  in  the  preceding  paragraph,  and  another  half  acre  of  land  was 
removed,  making  a  total  of  about  one  acre  removed  under  the  project, 
and  giving  a  total  channel  width  at  this  point  of  710  feet.  No  work 
has  been  done  during  the  past  fiscal  year. 

An  examination  of  the  map  accompanying  my  annual  report  for 
1890  will  show  that  the  result  anticipated  by  the  removal  of  the  point 
is  already  felt  to  a  marked  degree.  The  flood  threads,  as  indicated  by 
the  heavy  lines,  are,  in  the  neighborhood  of  the  point,  more  nearly  in 
a  direction  perpendicular  to  the  Baltimore  and  Ohio  B»^\Vxo^\stv\^<6 
than  those  indicated  hy  the  earlier  survey,  which,  ax^  m  ^Q\X/^^\ai^K^« 
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It  is  desirable  that  a  further  appiropriation  of  $9,500  be  made  for  the 
fiscal  year  ending  Jane  30, 1894,  as  there  are  no  funds  in  hand  with 
which  to  complete  the  improvement,  and  the  favorable  results  thns  fiir 
attained  seem  to  warrant  the  nltimate  completion  of  the  project. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1892,  amoont  to 
$5,905,  as  follows: 


Dredging  nnder  contract • K^ 

Inspection 100 

Drafting 75 

AdminiBtration S40 


Total 5,906 

Thifl  work  is  in  the  coUection  diBtrict  of  New  Tork^  which  is  the  nearest  port  of 
entry;  nearest  light-hoase,  Bergen  Point  Liffht;  nearest  fort.  Fort  Tompkins. 

Amonnt  of  levenne  collected  at  the  port  of  New  York  dminff  tiie  fiscal  year  eodiiiff 
Jnne  80, 18d2,  is  $120,732,613.89. 


AMOUNTS  APPROPBIATBD. 


By  act  of  Congress  opproTed— 

Angnst  11, 1888 $10,000.00 

Septemher  19, 1890 7,00a00 

Total.. 17,000.00 

Amonnt  expended 16^245.99 

Money  statement. 

Jnly  1, 1891,  halance  nnexpended $6,659.41 

Jnne  30, 1892,  amonnt  eacpended  during  fiscal  year «.. 6,906.00 

Jnly  1, 1892,  balance  nnexpended 754.41 

Amonnt  appropriated  by  act  approved  Jnly  13, 1^2 6,000.09 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1893 6^754.41 


{Amonnt  (estimated)  required  for  completion  of  existing  project 
Amonnt  that  can  be  prontably  expended  in  fiscal  year  ending  Jnne  30, 1891 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


4,5oaoo 
4»Goaoo 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Arthur  Kin,  New  York  anl 
New  Jersey,  during  the  year  ending  December  31,  1^,  were  compiled  from  sUiD- 
ments  furnished  by  parties  making  shipments  over  this  water  way : 


Articles. 


Coal 

Boildine  material. 

Iron  ana  ores 

HiBcellaiieoiu  .... 


Total 


Amonnt. 


Ibnt. 
4,700,383 

811, 367 

74,102 

1,271,833 


6,047,636 


Value. 


$17,212,621 

2,700,851 

2,342,401 

64,673,166 


Sail.... 
Baraes. 
Sa&.. 


87,018.830 


Nomber. 


4,012 

4,012 

18, 110 

6,810 


83,883 


ATerage  |  ATOfg* 
draft. 


11 
10 

m 


m 

Ok 


The  above  table  shows  an  increase  in  the  oommfiEoe  of  2,081  tons  over  thtttiepeitoi 
tat  the  year  ending  December  31, 1890. 
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F5. 

DiPBOVEMENT    OP    CHANNEL   BETWEEN    STATEN   ISLAND  AND  NEW 

JERSEY. 

A  description  of  this  channel  and  a  complete  history  of  the  work  done 
toward  its  improvement  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  Part  i,  page  743. 

Tims  far  the  improvement  has  been  confined  to  that  part  of  the  chan- 
nel, about  IJ  miles  long,  which  lies  to  the  east  of  Elizabethport,  N.  J., 
and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth  of  only 
9^  feet  at  mean  low  water,  while  the  remainder,  lying  between  the 
shores  of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40 
feet  at  mean  low  water. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
of  150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
dikes.  The  estimated  cost  of  this  was  $443,210.  Fifty  thousand  dol- 
lars of  this  amount  appropriated  in  18Z4,  was  spent  in  1874-75  in  the 
construction  of  2,237  feet  of  the  south  dike,  opposite  Elizabethport. 

Great  opposition  being  made  to  this  plan  by  oyster  men  and  tow- 
boat  men^  it  was  decided  to  modify  it,  and  the  project  was  therefore 
changed  in  1880  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet 
deep  over  the  middle  200  feet  of  its  width,  leaving  it  but  12  feet  deep 
over  the  remaining  widths  of  100  feet  on  each  side.  The  estimated 
cost  of  this  work  was  $125,705.  In  addition  to  this  it  was  proposed, 
should  it  be  found  necessary,  to  build  four  detached  dikes  along  the 
line  of  the  channel,  two  on  the  north  and  two  on  the  south  side,  the 
estimated  cost  of  which  was  $60,000,  bringing  the  total  estimated  cost 
of  the  proposed  improvement  up  to  $185,705.  This  estimate  was,  in 
1883,  further  increased  to  $210,000,  by  Maj.  (now  Lieut.  Ool.)  Gillespie, 
at  that  time  officer  in  charge  of  the  improvement.  A  modification  or 
the  project,  having  in  view  the  total  rejection  of  the  dikes,  was  sub- 
mitted May  9, 1889,  and  was  approved  May  16. 

A  further  modification  of  the  original  project,  necessitated  by  the 
increasing  demands  of  commerce,  and  the  one  under  which  the  present 
appropriation  is  being  expended,  was  approved  October  20, 1890.  This 
project  calls  for  a  uniform  channel  depth  of  14  feet  at  mean  low  water 
over  the  entire  width  of  400  feet. 

The  amount  expended  upon  this  improvement  to  June  30, 1891,  was 
$190,611.06,  and  the  total  amount  of  work  accomplished  consisted  in 
the  construction  of  the  south  dike  above  mentioned,  and  the  dredging 
of  a  channd  throughout  the  entire  extent  of  the  improvement,  13  feet 
in  depth  at  mean  low  water,  with  widths  varying  from  300  to  350  feet. 
It  should  be  added,  also,  that  for  3,000  feet  in  the  vicinity  of  the  bend 
at  the  Stake  Light,  the  width  had  been  increased  to  400  feet  with  low- 
water  depths  of  from  13  to  14  feet.  This  latter  work  was  done  under 
contract  with  Thomas  H.  Benton,  dated  March  23, 1891. 

This  is  an  important  work,  supporting  a  very  large  amount  of  com- 
merce, which  appears  to  be  increasing  in  proportion  to  the  successive 
increments  in  the  capacity  of  the  channel,  and  the  limits  of  this  traffic 
are  still  far  from  being  attained.  The  channel  can  never  be  rendered 
completely  permanent,  however,  because  of  its  transverse  position,  and 
will  require  the  appropriation  of  certain  funds  from  time  to  time  in  or- 
der to  maintain  it  by  dredging. 
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The  expenditures  daring  the  Hscal  year  ending  Jane  30, 1892,  amount 
to  $6,665.32,  as  follows : 

Dredging  nnder  contract *$5, 881.82 

Inspection .* 9.50 

Drafting 75.00 

Administration 699.00 

Total 6,665.32 

No  work  has  been  done  during  the  fiscal  year  other  than  office  work. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  Ught-house,  Bergen  Point  Light;  nearest  fort,  Fort  Tompkins. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year  end- 
hig  June  30, 1892,  $120,732,618.89. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

June  23, 1874  (diking) $50,000.00 

August  14.  1876  (dredging) lO.OOO.OO 

June  18,  1878 15,000.00 

June  14,  1880 29,000.00 

August  2,  1882 ^ 40.000.00 

July  5,  1884 10,000.00 

Augusts,  1886 l.j,  000.00 

August  11,  1888 15,000.00 

Septembers,  1890 15,000.00 

Total 199,000.00 

Amount  expended 197,276.S8 

Money  statement. 

July  1, 1892, balance  unexpended * $8,888.94 

June  30, 1892,  amount  expended  during  fiscal  year 6,6ti5.32 

July  1, 1892,  balance  unexpended 1, 723.62 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 723. 63 

I  Amount  (estimated)  required  for  completion  of  existing  project 46, 000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending . I  une  30, 18S)4    30, 000.00 
I  Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
I    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  channel  between  Stiten 
Island  and  New  Jersey,  during  the  year  endiu  <j;  December  31, 1891,  were  compiled  froo 
Statements  furnished  by  parties  making  shipments  over  this  water  way : 


Aztiolei. 


Coal 

Building  material  ... 

Iron  and  ores 

Miscellaneoiu 


Total 


Amoont. 


Torn. 
5,101,396 
1, 165.  442 

325,943 
2,536,700 


9, 219. 481 


Value. 


$19,738,460 

7,  012,  Lfej 

14,  <S^i,  510 

106, 304, 167 


147,389,419 


Vessels. 


steam  . 
Sail.... 
Barnes 
Raftii.. 


Number. 


18,431 

12.680 

19,507 

8,142 


58,760 


Average 
draft. 


FeeL 

10* 

11 

lOJ 


Avcnfi 


m 
a 


The  above  table  shows  an  increase  in  the  commerce  of  48,967  tons  over  that  repoitad 
for  the  year  ending  December  31,  1890. 

•  Outstanding  Uability,  under  contract  dated  March  23, 1891,  with  Thomas  H. BeD- 
ton,  contract  compVewL.  (^^«ib  knxiMa^  Bm^^yI  of  the  Chief  of  Eugiuccra  for  \SSiU 
Part  II,  page  9B6.^ 
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F  6. 
niPBOVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY, 

The  Passaic  River  is  being  improved  under  two  separate  projects, 
the  first  applying  to  the  river  below  Center  Street  Bridge,  Newark,  to 
and  beyond  the  shoal  in  Newark  Bay,  a  distance  of  7|  miles ;  the  second 
to  the  upper  course  of  the  river  from  Center  Street  Bridge  as  far  as 
Passaic,  a  distance  of  8  miles. 

For  various  reasons,  both  scientific  and  economical,  it  is  highly  de- 
sirable that  these  projects  and  accompan3ring  appropriations  should  be 
united,  in  order  that  the  funds  may  be  expended  at  those  points  the 
treatment  of  which  will  best  conduce  to  the  regulation  of  the  tidal 
portion  of  the  river  in  its  entirety. 

1.  BELOW  NEWARK. 

The  lower  portion  of  the  river  from  the  Center  Street  bridge  to 
Newark  Bay  was  first  surveyed  by  the  Engineer  Department  in  1879, 
The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon 
was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
mean  low  water.  A  project  was  adopted,  based  on  this  survey,  provid- 
ing for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water  from  Center  Street  bridge  to  Newark 
Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30, 1891,  was  $200,186.85,  with  which 
6,205  feet  of  dike  had  been  built,  the  channel  through  the  shoal  in  the 
bay,  and  the  channel  up  the  river  to  and  1,423  feet  beyond  the  Newark 
and  New  York  Eailroad  bridge  dredged  to  the  ftill  dimensions  as  re- 
quired by  the  adopted  project;  thence  for  a  distance  of  1,150  feet  up- 
stream the  channel  had  been  redredged  and  given  a  width  of  180  feet, 
and  from  this  point  to  Lister  Dock  regulated  to  a  width  of  100  feet,  with 
a  uniform  depth  of  10  feet  at  mean  low  water  throughout.  As  stated 
in  my  last  Eeport,  a  survey  subseqiiently  made,  after  an  intervening 
winter,  showed  no  appreciable  deterioration  in  the  channel  thus  ob- 
tained. 

An  appropriation  of  $40,000  was  made  in  the  act  of  September  19, 
1890,  and  a  project  for  its  expenditure  in  widening  and  deepening  the 
channel  to  the  required  dimensions  and  in  enlarging  the  channel  width 
within  the  populous  districts  of  the  city  of  Newark  to  the  full  width  of 
the  stream,  upon  the  urgent  desire  of  the  riparian  owners,  was  ap- 
proved October  4,  1890. 

Work  under  contract  dated  March  21, 1891,  with  R.  G.  Packard,  for 
the  removal  of  110,000  cubic  yards,  more  or  less,  of  material,  at  30  cents 
per  cubic  yard  (as  detailed  in  my  last  Report,  page  989),  was  begun 
September  9,  1891,  and  continued  without  interruption  until  December 
19, 1891.  at  which  date  the  contract  was  concluded,  100,692  cubic  yards 
having  oeen  removed. 

During  the  course  of  this  work  the  contractor  constantly  employed 
four  dredges,  three  of  which  were  engaged  in  dredging  from  the  chaiir 
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nels  and  the  fonrth  in  tlirowing  the  material  over  the  dike  at  the  month 
of  the  river  in  Newark  Bay,    The  dredge  last  mentioned  was  an  m- 
ceptionaUy  large  one,  with  a  boom  130  feet  in  length,  and  the  material 
was  deposited  at  a  distance  of  from  75  to  80  feet  behind  the  dike, 
flowing  off  in  either  direction.    In  this  way  a  ridge  of  material  was 
formed  behind  the  dike  from  the  Shanley  railroad  embankment  to  the 
point  where  the  dike  joins  the  shore — ^abont  4,000  feet — ^and  it  was 
thought  that  this  embankment  would  securely  protect  the  dike  from 
the  hydrostatic  pressure  of  the  inclosed  water  behind.    The  portaon  of 
the  bank  nearest  the  shore  end  of  the  dike  settled  considerably,  how> 
ever,  and  the  interior  water  found  an  ayenue  of  escape  between  the 
shore  line  and  the  dike,  which  I  have  recently  attempted  to  check  hya 
sheet-pile  dike,  erected  by  authority  of  the  Chief  of  Engineers  nnd^ 
the  head  of  urgently  necessary  repairs,  and  given  April  19, 1892.    This 
work  was  completed  May  27,  1892,  and  sufficient  time  has  not  yet 
elapsed  to  allow  of  final  judgment  as  to  its  efficiency,  but  it  may  be 
stated  that  the  present  conditions,  which  undoubtedly  threaten  the 
stability  of  the  entire  dike,  are  due  to  the  fact  that  the  embankment 
made  by  the  Jersey  City,  Newark  and  Western  Bailroad  Company, 
extending  from  the  shore  to  a  point  near  the  southern  extremity  of  the 
dike,  was  erected  without  a  sluiceway  for  the  ingress  and  egress  d 
the  tide.    The  result  is  that  the  level  of  the  water  within  the  inclosore 
is  frequently  several  feet  above  that  of  the  bay,  and  the  pressure  tiios 
produced   is  tending  to  overturn  the  dike.    This  dike  has  been  d 
great  service  in  maintaining  channel  depths  at  the  mouth  of  the  river, 
and  it  should  be  preserved  if  possible. 

Under  the  contract  above  mentioned  the  channel  between  the  IVdl 
Bridge  and  Center  Street  Bridge,  JS'ewark,  from  Point-no-Point  to  lister 
Dock,  was  widened  100  feet,  with  a  mean  low- water  depth  of  10  to  11 
feet  for  a  distance  of  4,000  feet,  giving  a  total  width  of  200  feet 
throughout  this  distance,  and  for  an  additional  3,000  feet  the  existing 
lOOfoot  channel  was  increased  in  width  by  125  to  150  feet,  with  the  same 
depth,  giving  a  total  width  of  225  to  250  feet;  tMs  portion,  lying  in  tiie 
bend  below  the  city,  where  there  is  increased  difficulty  of  navigation 
and  a  greater  tendency  to  deteriorate,  seeming  to  call  for  a  shghtiy 
greater  channel  width.  In  addition  to  this,  a  bar  above  the  Zinc 
Works  Dock  was  removed  to  the  same  mean  low- water  depth,  with  » 
width  of  120  feet,  and  for  a  distance  of  1,000  feet 

An  examination  made  immediately  after  the  close  of  the  contract 
showed  that  the  full  depth  had  been  obtained  throughout  the  sectaoofl 
above  referred  to. 

Under  dat«  of  March  9, 1892,  complaint  was  made  to  the  Secretttry 
of  War  by  the  Chapin  Hall  Lumber  Company,  through  J.  M.  ChaiHn, 
vice-president,  against  the  Pennsylvania  Bailroad  Company,  relatiTe 
to  the  closing  of  bridge  draws  for  repair  and  the  consequent  intemip- 
tion  of  river  traffic.  This  was  referred  tome  for  report,  and  therepixi 
rendered  on  April  6,  1892. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amoiint 
to  $33,505.33,  as  follows : 

Dredging  under  contract $90,207.9 

Hepairs  to  dike  in  Newark  Bay 800.49 

Inspection L475.tt 

Drafting 32&.00 

▲dmiuistration 697.00 

Total .....•«•••..•«•••««..«••««. 3^m.» 


A 
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The  commerce  of  this  stream,  as  reported  for  the  year  ending  De- 
cember 31,  1891,  is  1,528,565  tons,  valned  at  $50,670,875;  30,652  vessels 
passed  throngh  the  draw  at  the  month  of  the  river  during  the  same 
period,  as  against  30,224  in  1890. 

Passaic  RiTor  is  in  the  coUectioii  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Passaic  Light,  at  lower  end  of  the  dike  in  Newark  Bay* 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  ooUeoted  at  the  port  of  Newark  during  the  fiscal  year  ending 
SO,  1882,  is  $6,100.16. 


AMOUIOB  APPROFRIATBD, 

Bj  act  of  Congress  approved — 

June  14. 1880 $30,000.00 

March  3, 1881 50,000.00 

August  i  1882 43,000.00 

July  5,  1884 26,000.00 

August  6,  1886 24,000.00 

August  11,1888 27,500.00 

September  19,  1890 40,000.00 

Total - 239,500.00 

Amount  expended 233^692.18 

Money  statement 


July  1. 1891,  balance  unexpended $39,313.15 

June  30,  1892,  amount  expended  daring  fiscal  year 33,505.33 

July  1, 1892,  balance  unexpended 5,807.82 

Amount  appropriated  by  act  approved  July  13,  1892* 45,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 807. 82 


'Amount  (estimated)  required  for  completion  of  existing  project t 124, 347. 00 

Amount  that  can  be  profitably  expended  in  fiscid  year  ending  June  30, 

1894t 95,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  stahsugb. 


Tlie  following  statistics  relative  to  the  commerce  of  the  Passaic  Kiver,  New  Jersey, 
below  Newark,  were  kindly  famished  by  Mr.  A.  B.  TwitcheU,  Newark,  N.  J.,  for  the 
year  ending  December  31, 1891 : 


Artiolfls. 


Goal 

Ftatttisen 

lee 

Inmaad  ore* 

Btdldtag  material. 
Qndn  and  malt . .. 
lOaeeUaiMoiia 


Toftil 


Amount. 


Tont. 
240,918 
342,732 
162,019 
221,841 
332,325 
24,790 
203,940 


Talne. 


$963,672 

11,426,895 

648,076 

11, 092, 070 

i,  106,  581 

793, 281 

21, 640, 300 


1,528,565 


50,670,875 


YesBela. 


Steam  . 
SaU  ... 
Bareea. 


isaree 
Bai& 


Namber. 


13,912 

7,721 

7,315 

.71 


Average 
draft. 


Feet. 


9 

8 
6 


:29,019 


Average 
tonnage. 


475 
200 
200 


*This  appropriation  is  for  the  improvement  of  the  entire  river, 
f  These  estimates  relate  to  the  entire  river^  both  above  and  below  Newark,  the 
aaount  pertaining  to  the  two  reaches  of  the  nver  being  here  consolidated. 
i  SxdQfliT*  of  1,638  pleaauie  boata* 
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The  above  table  shows  an  increase  in  the  commerce,  over  that  reported  for  the 
year  1890  of  44,520  tons. 

Note. — ^While  the  average  draft  of  vessels  coming  np  the  Passaic  River  is  probsbhr 
correct  as  stated — ^viz,  6  to  9  feet — ^it  is  also  tme  that  many  vessels  come  to  Newarc 
f^om  the  East,  the  South,  and  also  from  foreign  ports,  drawing  12  to  15  feet,  depend- 
ing npon  the  tides  to  reach  the  city. 

The  tendency  of  commerce  is  towards  larger  Vessels,  of  increased  draft  and  ton- 
nage, and  Newark  is  thus  at  a  disadvantage,  in  that  vessels  of  greater  capacity  can 
reach  adjacent  ports  than  can  come  np  the  Passaic. 

It  is  important  to  the  commerce  of  Newark  that  the  fiill  width  as  well  as  depth  of 
channel  be  maintained,  to  enable  as  large  vessels  as  possible  to  reaoh  Newuk 
wharvea, 

2.  ABOVE  NEWARK. 

Before  its  improvement  was  nndertaken  the  upper  part  of  the  rivcf 
had  a  navigable  6foot  channel,  except  at  Middle,  Belleville,  Butherford 
Park,  and  Holzman  bars,  where  the  depths  were  4.5  feet,  3.9  feet,  3  feet, 
and  3.6  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  » 
channel  across  and  above  the  shoals  from  H  to  6  feet  deep  at  mean  loir 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Bailroad  Bridge^ 
increasing  the  estimate  to  $129,000,  which  was  frirther  increased  in 
1886  to  $133,762.  The  deposit  of  material  from  freshets,  as  well  as  the 
difficult  and  costly  nature  of  the  dredging,  prompted  a  recommenda- 
tion to  increase  this  last  estimate  to  $193,822,  which  was  approved 
October  6,  1890. 

Under  this  project  $130,134.67  had  been  expended  to  June  30, 1891, 
and  channels  of  the  requisite  depth  bad  been  dredged  from  60  to  75  feet 
wide,  excepting  through  Third  Biver  Bar,  which  is  of  recent  forma- 
tion. 

The  act  of  September  19, 1890,  appropriated  $5,100  to  be  expended 
upon  this  improvement.    The  wording  of  the  act  was  as  follows: 

Improving  Passaic  River  above  Newark,  N.  J.:  Continuing  improvement,  fiv« 
thousand  one  hundred  doUars,  one  thousand  five  hundred  dollars  of  which,  or  » 
much  thereof  as  may  be  necessary,  shall  be  expended  in  making  an  examination  ud 
survey  of  said  river. 

A  project  for  the  expenditure  of  this  appropriation  in  the  removal  of 
Third  Eiver  Bar,  by  dredging  a  channel  100  feet  wide  and  6  feet  deep 
for  a  distance  of  about  1,600  feet,  and  in  the  removal  of  bowlders  at 
yarious  points  in  the  river,  in  response  to  several  complaints,  was  ap- 
proved October  6, 1890.  At  the  same  time,  that  portion  of  the  project 
which  contemplated  dredging  between  Middle  Bar  and  the  Erie  Rail 
road  Bridge  was  annulled  as  being  unnecessary,  recent  surveys  show- 
ing a  good  channel  through  this  section  owing  to  the  removal  of  sand 
by  private  parties  for  building  purposes. 

Work  under  the  contract  of  March  23, 1891,  with  Bichard  Parrott, 
for  the  removal  of  about  13,000  cubic  yards  of  material,  as  stated  in  my 
last  report,  page  991,  at  35  cents  per  cubic  yard,  was  not  begun  until 
December  1, 1891,  owing  to  the  fact  that  two  works  had  been  awarded 
the  same  contractor — viz,  Elizabeth  Eiver  and  the  Passaic  above  New- 
ark— and  included  in  one  contract.  The  contractor  began  operations 
on  the  Elizabeth  Eiver  July  1,  1891,  and  completed  the  work  October 
3,  1891.  The  entire  contract,,  including  both  improvement-s,  should 
have  been  completed,  according  to  the  terms  of  the  agreement,  by  9^ 
tember  1, 1&91)  and  \b  ^%a  ioxisi^i  Ti^ecAssary  to  grant  two  ertenfiion^ 
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t  from  September  1  to  December  31, 1891,  and  the  second  from 
ber  31, 1891,  to  May  1,  1892.  On  the  latter  date  the  work  was 
complete,  and,  it  being  considered  uudesiiable  to  recommend 
•ther  extension,  the  contract  was  closed  on  April  30, 1892,  with 
of  10,718  cubic  yards  removed  and  disposed  of  in  various  ways 
contractor,  partly  by  deposition  behind  the  dikes  and  partly  by 
building  sand.  Under  this  contract  a  channel  was  dredged 
li  Third  River  Bar  100  feet  wide  and  6  feet  deep  at  mean  low 
for  a  distance  of  about  800  feet,  and  for  a  distance  of  about  400 
low  this  bar  the  channel  was  widened  by  40  feet  with  the  same 

p  the  completion  of  the  contract  as  above  stated,  authority  was 
5d  from  the  Chief  of  Engineers  to  hire  a  dredge  in  open  market, 
g  the  most  economical  and  advantageous  method  to  pursue  in 
ting  the  improvement  according  to  the  project  by  the  removal 
dditional  3,000  cubic  yards  of  material,  and  an  agreement  was 

0  do  this  at  36  cents  per  cubic  yard,  the  same  price  paid  under 

1  tract.  Work  by  this  method  was  begun  May  2  and  finished 
),  1892,  2,333  cubic  yards  of  material  having  been  removed, 
total  amount  of  material  removed  under  the  contract  and  by 
Lredge  amount.ed  to  13,051  cubic  yards,  and  a  channel  has  been 
d  through  Third  Eiver  Bar  100  feet  wide  and  6  feet  deep  at  mean 
.ter  for  a  distance  of  800  feet.  Below  the  bar  the  channel  was  in- 
1  in  width  by  40  feet  with  the  same  depth  for  a  distance  of  700 
id  by  20  feet  for  a  further  distance  of  245  feet,  giving  a  continu- 
)-foot  channel  through  this  reach  having  a  uniform  depth  of  6 
mean  low  water. 

mels  having  substantially  the  full  depth  called  for  by  the  proj- 
tw  exist  from  Passaic  City  to  Newark  Bay,  and  subsequent  work 
insist  principally  in  maintaining  these  dc^pths,  increasing  the 
)f  the  channels  to  the  full  projected  dimensions,  and  in  building 
*aining  dikes  as  may  be  found  necessary. 

expenditures  during  the  fiscal  year  ending  June  30, 1892,  were 
39,  as  follows : 

gander  contract $3,751.80 

igby  hired  dredge 816.56 

on 584.79 

J 75.00 

itration 314.75 

atal 6.542.39 

commerce,  although  by  no  means  as  extensive  as  that  of  the  lower 
I  of  the  river,  appears  to  be  increasing  rapidly ;  this  was  reported 
calendar  year  1889  to  be  315,437  tons,  valued  at  $2,545,077. 

Lc  River  is  in  the  coUection  district  of  Newark,  which  ih  tho  nearent  port  of 
Nearest  light-house,  Passaic  Ligbt,  at  the  lower  cud  of  dike  in  Newark  Bay. 
mpkins  is  the  nearest  fort. 

nt  of  revenue  collected  at  the  port  of  Newark  daring  the  fiscal  ending  June 
,  $5,100.16. 

AMOUNTS  APPROPRIATED. 

>f  Congress  approved — 

elO,  1»72 $25,000 

oh  3, 1873 25,000 

e  23, 1874 20,000 

ch3,1875 20,000 

:ustlO,  1876 \^,^**^ 

»  18,1878 \^^^»Jft 
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By  act  of  Congress  approved — Contiiiaed. 

March  3, 1879 $2,000 

JnneU,  1880 2,000 

Augu8t2,  1882 7,000 

Julys,  1884 3,000 

August  5, 1886 2,250 

August  11,  1888 7,500 

September  19,  1890 5,100 

Total 138,850 

Amount  expended 1^,077 

Money  statement,^ 

July  1,  1891,  balance  unexpended $8,715.33 

June 30,  1892,  amount  expended  during  fiscal  year 5,542.39 

July  1, 1892,  balance  unexpended 3^172.94 


COMMERCIAL  8TATISTIG8. 


The  following  statistics  relative  to  the  commerce  of  the  Passaic  River,  New  Jeney, 
above  Newark,  during  the  year  ending  December  31,  1891,  were  compiled  from  state- 
ments fumishcid  by  parties  making  shipments  over  this  stream : 


Articles. 


Bnildine  material 

Coal 

I06 

MiaoeUaneoiu  ... 

Total 


Amoant 

Value. 

YesMla. 

Nnmber. 

draa 

• 

Atenfs 

toniiag*. 

Tons. 
230,002 
61,211 
20,000 
10,968 

12,007,211 

247,864 

50,000 

385,196 

Steam  .... 

SaU 

Barged 

255 
562 
502 

Feet, 
9 

9 

7 

MS 

» 

3*J2,21I 

2,690,270 

1.319 

The  above  table  shows  an  increase  in  the  commerce  of  6,774  tons  over  that  reforted 
for  the  year  ending  December  31, 1889. 


F7. 

IMPROVEMENT  OP  ELIZABETH  RIVER,  NEW  JERSEY. 

This  stream,  which  is  2|  miles  in  length  from  its  mouth  to  the  head 
of  navigation,  at  Broad  street,  Eh'zabetb,  has  a  width  of  from  50  to  90 
feet,  and  before  its  improvement  the  wharves  in  the  city  conld  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet  It6  com- 
merce was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
was  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  sti^t. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provideB 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  high 
water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an  esti- 
mated cost  of  $25,530.    The  estimated  cost,  under  the  project  of  1878, 

*Ab  the  riyer  and  harbor  act  approved  Jnly  13, 1892.  appropriates  $45,000  for  the 
entire  river,  the  amount  (estimated)  required  for  completion  of  existing  projeet»  u^ 
the  amount  that  can  be  profitablv  expended  in  fiscal  year  ending  Jnne  §0,  VSdi,  t» 
inolnded  in  the  estimates  for  the  entire  river  given  in  tiie  money  ntitflmwl  • 
page  875. 
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was  increased  in  1882  to  $43^160,  the  increase  being  dne  to  advanced 
prices. 

The  total  amonnt  expended  to  June  30,  1891,  was  $27,265,  and  a 
channel  was  in  1883  dredged  with  the  required  depth  to  within  1,000 
feet  of  the  Broad  Street  Bridge,  which  somewhat  increased  the  com- 
merce of  the  creek.  This  channel,  however,  soon  became  almost  oblit- 
erated because  of  large  deposits  of  silt  and  sewage  refuse. 

The  act  of  September  19,1890,  appropriated  $6,000  for  the  continu- 
ance of  this  improvement,  the  first  allotment  since  1882,  and  a  project 
for  dredging  the  channel  as  far  as  possible  to  the  full  dimensions  re- 
quired by  the  original  project  was  approved  October  20,  1890. 

Operations  under  a  contract  dated  March  23, 1891,  with  Richard  Par- 
rott,  for  the  removal  of  7,000  cubic  yards,  more  or  less,  of  material,  at 
55  cents  i)er  cubic  yard  (mentioned  in  my  last  report.,  page  993),  were 
begun  July  1, 1891,  and  finished  October  3, 1891^  the  amount  of  mate- 
rial removed  being  6,917  cubic  yards.  Under  this  contract  shoals  were 
removed  from  the  river  at  the  bend  above  South  street,  at  South  Street 
Bridge,  at  John  street,  at  the  bend  in  the  river  below  John  street,  and 
at  the  New  York  and  Long  Branch  Bailroad  Bridge,  to  a  depth  of  7 
feet  at  mean  high  water,  with  widths  of  30  to  50  feet,  giving  a  7-foot 
mean  high- water  channel,  with  widths  varying  from  30  to  50  feet,  from 
the  mouth  of  the  river  to  within  900  feet  of  the  Bridge  Street  Bridge, 
in  the  town  of  Elizabeth. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $4^621.20,  as  foUows: 

Dredghig  nnder  contract $3,804.35 

Inspection 371.85 

Drafting ^ 175.00 

Administration 270.00 

Total 4.621.20 

EUzabeth  River  is  in  the  collection  district  of  Newark,  N.  J.  Nearest  light-honse, 
Bergen  Point  Light.    Nearest  fort,  Fort  Tompkins. 

Amonnt  of  revenne  collected  at  the  port  of  Newark  dnring  the  fiscal  year  ending 
June  30, 18d2,  is  $5,100.16. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  appioved— • 

March  3, 1879 $7,500.00 

June  14,1880 7,500.00 

March  3, 1881 4,000.00 

August  2, 1882 8,000.00 

September  19, 1890 5,000.00 

Total 32,000.00 

Amonnt  expended 31,886.20 

Money  statement. 

Jalyl,  1891, balance  unexpended...'. $4,735.00 

June  30, 1892,  amount  expended  dnring  fiscal  year 4,621.20 

July  1, 1892,  balance  unexpended 113.80 

Amonnt  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 5,113.80 

{Amount  (estimated)  reanired  for  completion  of  existing  project 6, 160. 00 

Amounti^atoanbeprontably  expended  in  fiscal  year  ending  June  30, 1894  6^  160.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


880         REPORT   OF   THE   CHEEP   OF   ENGINEERS,  U.  8.  ARMT. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jenicy, 
during  the  year  ending  December  SI,  1891,  were  kindly  fumiflhod  by  Mr.  Thomu  H- 
Benton,  Elizabcthport,  N.  J. : 


Articles. 


Coal  and  coke 

Kope,  liemp,  etc  . 
Building  material 
Miscellaneoua  . . . 

Total.: 


Amoimt. 

Value. 

Yessels. 

Number. 

Average 
draft. 

Avenge 
tonnage. 

Tons. 
8,150 
5.250 

21, 750 
1,075 

$39,750 
1, 250, 000 

174, 850 
1,007,500 

Steam .... 

Sail 

Bar.£;eB  ... 
Kafts 

1 

80 

255 

Feet. 

8 
7 
6 

U3 

100 

t 

86,225 

2,472,100 

336 

1 

The  commerce  of  this  stream,  as  given  above,  for  the  year  1891,  when  compared  witJi 
that  given  for  the  preceding  year,  shows  a  decrease  of  4,115  tons,  the  same  being  doe 
to  the  destmotion.of  the  oordage  works  by  fire  on  or  about  April  1, 1891. 


F8. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Eahway  Eiver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  3g  miles;  7  feet 
at  Edgar's  Dock,  4J  miles;  4.4  feet  to  Milton  Avenue  Bridge,  4J  miles; 
and  4  feet  to  Main  Street  Bridge,  5  miles  in  the  town  of  liahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steamboats  on  the  river,  but  liad  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  126  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  firom 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  tiie 
mouth  and  4  feet  at  the  head  of  navigation. 

To  June  30, 1891,  $37,000  had  been  expended  under  this  project, which 
had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high  water 
and  from  100  to  50  feet  in  width  to  within  550  feet  of  tiie  head  of  navi- 
gation.   It  has,  however,  not  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Bahway  had  been  materially  reduced  as  a  result  of  the  improvement 
of  the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  Jane 
30,  1890. 

The  condition  of  the  river  has  deteriorated  since  the  work  was 
suspended  and  its  commerce  has  decreased,  the  shoaling  of  the  river 
having  obliged  one  of  the  principal  shippers  to  transfer  his  business  to 
the  railroad. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $29,250,  could  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1894,  and  would  be  applied  to  deepening  and  widening  the  channd 
by  dredging. 
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The  estimated  amount  required  for  the  completion  of  the  improve- 
ment in  accordance  with  the  approved  project  is  $29,250. 

This  work  is  in  the  collection  district  of  Perth  Auiboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light- house  is  Princess  Bay  Light,  and  Fort  Tompkinfl 
is  the  nearest  fort. 

Amoant  of  revenue  collected  during  the  liscal  year  ending  June  30,  1892,  at  the 
port  of  Perth  Amboy,  N.  J.,  is  $19,072. 

Original  estimate  (1878) $36,653 

Revised  estimate  (1882) 66,250 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

March  3,  1879 $10,000 

June  14,  1880 10,000 

March  3,  1881 10,000 

August  2, 1882 7,000 

Total 37,000 

Amount  expended 37, 000 

Money  statement. 

'Amount  (estimated)  required  for  completion  of  existing  project $29,250.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1894    29,250.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  regard  to  the  commerce  of  the  Rahwa^  River,  New  Jersey,  the  following  letter, 
^'hich  contains  all  the  obtainable  information,  is  self-explanatory : 

Rah  WAY,  N.  J.,  February  8, 1892, 

My  DEAR  Sir  :  In  answer  to  yours  of  January  22,  asking  for  information  in  rela- 
tion to  exports  and  imports  through  Rahway  River,  I  would  say,  that,  so  far  as  I 
liave  been  able  to  ascertain,  we  had  about  2,000,0CK)  brick,  together  with  other 
mason's  material,  bronght  up  the  river  last  year.  The  amount  of  coal,  while  an 
increase  of  perhaps  100  per  cent  over  the  year  previous,  was  a  matter  of  small 
importance,  as  tugboats  will  not  attempt  to  navigate  the  river,  owing  to  the  narrow 
«nu  unfinished  condition  of  the  channel  as  dredged  by  the  Oovemment. 
Yours  truly, 

Jos.  M.  Potter. 

Capt.  Thos.  L.  Casey. 


Fg. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States  the  Raritan  River  had 
a  depth  of  8.5  feet  at  ''The  Stakes,"  3  miles;  of  6.5  feet  at  the  ''Middle 
Oroimds,"  4^  miles;  of  7.5  feet  at  Whitehead  Sand  Dock,  8^  miles;  and 
between  this  point  and  New  Brunswick,  12^  miles  above  the  month, 
the  channel  was  obstructed  by  a  number  of  rocky  shoals  with  depths 
of  from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Bruns- 
wick and  the  Delaware  and  Raritan  Oanal,  which  terminates  here, 
together  with  extensive  brick  yards  on  the  South  River,  had  an  exten- 
sive commerce  on  the  stream,  estimated  in  1871  at  3,053,857  tons  per 

ENa  92 56 
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The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredgin<^,  and,  when  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  month  to  New  Brunswick,  at  a  cost  of  $2,093,602.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  aet  of  that  year,  by- 
adding  to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long, 
100  feet  wide,  and  5 J  feet  deep  at  mean  low  water,  from  Kearneys  Dock 
to  Crab  Island. 

Under  this  project  $534,206.58  had  been  expended  June  30,  1891,  in 
constructing  the  dikes  required  by  the  project  at  "The  Stakes"  and 
"Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredg- 
ing a  channel  of  the  same  dimensions  across  the  Kocky  Shoals  at  White- 
head Sand  Dock,  and  thence  up  the  river,  with  a  width  of  100  feet  and 
a  depth  of  10  feet,  to  within  2,800  feet  of  New  Brunswick.     Under  two 
special  allotments  made  for  it  in  the  acts  of  March  3, 1881,  and  August 
2,  1882,  the  south  channel  was  dredged  to  the  required  depth  for  a 
distance  of  4,000  feet.    These  improvements  had  been  of  decided  ben 
efit  to  navigation.    The  commerce  of  the  river  was  reported  in  1887  at 
1,675,353  tons,  valued  at  $28,119,173,  and  in  1890  at  1,661,425  tons, 
valued  at  $29,877,365;    during  the  past  year  it  is  reported  to  be 
1,566,888  tons,  valued  at  831,031,299. 

The  gradual  falling  off  in  the  commerce  from  the  much  larger  figure 
given  above  for  1871  is  due  to  the  purchase  and  partial  disuse  of  the 
Delaware  and  Raritan  Canal  by  the  Pennsylvania  Railroad,  but  it  is 
thought  that  the  excavation  of  a  10-foot  channel  to  the  canal  locks 
will  stimulate  local  manufacture  to  an  extent  which  will  more  than 
offset  the  loss  of  commerce  from  this  source. 

The  improvement  of  this  important  waterway  is  now  the  sole  occu- 
pation of  the  Goveniment  plant,  consisting  of  a  steam  dredge  tug,  and 
three  shallow  draft  scows,  together  with  an  additional  hired  tug.  The 
dredge  was  not  especially  constructed  for  the  severe  work  which  has 
been  put  upon  it,  but  by  skillful  and  cautious  management,  supple 
meuted  by  certain  changes,  such  as  the  substitution  of  a  small  and 
heavy  dipper  armed  with  steel  teeth  for  the  ordinary  bucket,  it  has  folly 
answered  all  demands  thus  far. 

The  work  for  the  past  fiscal  year  has  consisted  almost  entirely  in 
rock  dredging.  The  material  consists  of  a  finegrained  red  shale, dip^ 
ping  in  thin  and  much  disjointed  strata  upstream  at  an  angle  of  alK)Qt 
20°.  The  shale  varies  greatly  in  quality,  sometimes  being  so  soft  and 
decomposed  that  the  steel  teeth  of  the  dipper  can  be  readily  thrust 
between  the  strata  and  the  rock  thus  disintegrated  and  brought  to  the 
surface.  In  other  places  it  becomes  harder,  and  resort  has  then  been 
had  to  surface  blasting. 

During  the  month  of  June,  1891,  blasting  operations  were  befun 
experimentally,  as  mentioned  in  my  last  report,  and  proved  to  be  very 
effective,  with  forcite  cartridges  of  6  to  12  pounds  each,  placed  iu  three 
series  along  the  cut  in  advance  of  the  dr^ge  for  a  distance  of  about 
80  feet,  and  with  mutual  intervals  of  from  5  to  10  feet,  acoordiDg  to 
the  hardness  of  the  rock.  The  blasts  were  tired  at  high  tide  in  onler 
to  secure  the  maximum  effect  of  water  tamping.  Generally  one  bla^ 
would  loosen  the  rock  sufficiently  to  obtain  the  depth  required,  but 
sometimes  two  were  necessary,  and  on  resuming  work  during  the  pa^t 
month  on  the  section  opposite  the  lower  part  of  the  bulkhead  the  rock 
became  so  bard  aud.  e,om\>^ftta8  to  require  three  sets  of  blasts  with  car 
tridges  mcrea^^ed  Y\iN«^\^\iX,  vo\o^\>xA'^^\yi.^Wied  5  feet  apart.    Even 
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irith  this  great  expenditure  of  powder,  however,  the  work  is  beiDg  con- 
ducted far  within  the  prices  previously  hid  for  such  work,  as  can  be 
seen  from  the  accompanying  table. 

This  system  of  excavation  can  probably  be  adhered  to  until  the  im- 
proved channel  approaches  the  canal  lock,  when  it  is  possible  that  it 
may  become  necessary  to  loosen  and  break  up  the  rock  by  percussion, 
either  by  means  of  a  pile  driver  or  some  other  device,  as  the  locks  are 
80  dilapidated  ihat  it  is  doubtful  if  they  could  stand  the  shock  of  blasts 
in  immediate  proximity  to  them. 

The  accompanying  maps  are  inserted  to  indicate  the  progress  made 
daring  the  fiscal  year  just  closed.  Map  1  shows  the  original  state  of 
the  river  bed,  and  Map  2  the  conditions  as  they  now  exist.  The  few 
irregularities  in  the  bed  of  the  channel,  showing  depths  of  less  than  9.5 
feet,  are  of  so  little  material  importance  that  it  seems  preferable  to  allow 
them  to  remain  until  the  channel  can  be  carried  to  the  locks;  jt  is  pro- 
posed to  then  return  and  remove  them. 

The  following  table  gives  items  of  cost,  saving  when  compared  with 
prices  previously  bid  for  same  work,  and  other  facts  in  cnnueotioo 
with  the  work  of  the  past  fiscal  year: 
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^  f  Qt«re*t  flonipul«d  Kt  4  per  cent. 

I  (1)  Ttui  lowest  rcnponsllile  bid  whicb  provided  for  the  remorml  of  all  mntorlali  fonnd,  wliether 
rock  or  w>ner  (in  Ihia  lor^llly),  was  that  of  Elijah  Uralnaid.  dated  September  7.  1B87.  atllS.SOper 
cnbicyard.  On  thjn  buln  tke  total  sariDg  at  ti.lO  per  cubic  vard  would  be  II7i.OI7.K.  (2)  On  the 
Mtimate  or  tlO  for  nKk  and  fl  for  eand  aud  Rrnvel  per  cubic  vard,  ellowed  In  the  crleiunl  project,  the 
•ariDK  would  be  •53.lTe.76. 

The  work  has  been  prosecuted  daring  the  paat  fiscal  year  under  the 
^  local  oversight  of  Mr.  C.  S.  Kelsey,  assistant  engineer,  whose  special 
'  report  is  appended. 

The  expenditures  during  the  fiscal  year  amount  to  $21,282.60,  as 
follows : 

DredgiDf;,  incl ailing  openiting  expenses  an<l  repairs $16,989.63 

R«palTing  dikes 1,600.81 

InHpAction 1,611.21 

Dnifting 400,00 

Ad  mioi  strati  on ««S,sa 

Tom; iV^si-y 
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The  amount  which  can  be  expended  profitably,  as  regards  theefficieut 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30,  1894,  is 
$100,000,  and  if  appropriated  will  be  expended  in  carrying  the  improved 
channel  farther  up  the  river  toward  New  Brunswick. 

This  work  is  iu  the  collection  district  of  Perth  Aniboy,  N.  J.,  whicli  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Lij;bt,  in  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey. 

Amount  oi'  revenue  collected  at  the  port  of  Perth  AmboT  during  the  tiscal  year  end- 
ing June  30,  1892,  $19,072. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

June  18,  1878 v r200,000.00 

March  3,  1879 60,000.00 

June  11,  1880 100,000.00 

March  3,  1881 25,000.00 

August  2,  1882 25,O0O.0D 

July  5,  1884 ^,000.00 

Augusts,  1886 26,250.00 

August  11,  1888 50,000.00 

September  19, 1890 50,000.00 

Total 571,250.00 

Amount  expended 555, 492. 18 

Money  statement. 

July  1,  1891,  balance  unexpended $37,043.43 

June  30,  1892,  amount  expended  during  tiscal  year 21, 282. 00 

July  1,  1892,  balance  unexpended 15,760.82 

July  i,  1892,  outstanding  liabilities 1,723.39 

July  1,  1892,  balance  available 14,037.23 

Amount  appropriated  by  act  approved  J  uly  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  ] 893 54, 037. 23 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 1,482,412.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1894 100,OOaOO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  C.  S.  KKLSEY,  AfiSlSTAMT  ENGINEER. 

New  York,  Jmm  SOy  1S9:. 

Captain:  I  have  the  honor  to  make  the  following  report  concerning  the  operstioo* 
of  the  United  States  dredge  Alpha  and  plant  upon  the  Raritan  River,  New  Jeney, 
during  the  fiscal  year  ending  June  30,  18^2: 

The  plant  had  been  employed  continuously,  during  the  working  seaaon,  sioee 
August,  1889,  upon  the  Raritan  River,  and  at  the  beginning  of  the  current  fiscal  year 
the  dredged  channel,  100  feet  wide  and  10  feet  deep  mean  low  water,  had  been  ex 
tended  upstream  a  distance  of  7,500  feet  and  to  within  2,800  feet  of  the  canal  lock 
at  New  Brunswick,  the  head  of  tide- water  navigation.  The  details  of  this  work  hart 
been  given  from  year  to  year  in  your  annual  report. 

Thus  far  the  dredge  had  obtained  the  required  depth  unaided.  Fixed  shale  roek 
had  been  encountered,  however,  during  the  preceding  season  over  a  8m*ll  sectioo. 
Equipped  with  a  handle  and  dipper  designed  and  built  after  the  rock  was  encoun- 
tered, the  dredge  had  torn  it  up  in  slabs,  varying  from  1  to  4  inches  in  thickneM,and 
obtained  the  full  depth  over  the  section  without  the  aid  of  explosives.  The  proj^resi 
was  rapid,  140  cubic  yards  of  rock,  scow  measurement,  being  removed  per  day  at  a 
cost  of  63  centa  pet  cmVyq  ^«xiV.  \\>  ^«a  hoped  that  the  success  met  with  here  weald 
be  continried  on  the^eQlvoii  «ki!OU^^^i«\)^s^^^^%l^^\^v<K  ^Yxvuswick,  where,  for  a  di»- 
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^  of  2,800  feet,  old  surveys  and  borings  indio»t^     ft*Oni  i  to  4  feet  of  rock  to  be 

yed.    An  equal  rate  of  progress  would  bar©  *'*fned  the  cbaunel  to  tbe  canal 

in  two  years. 

1^  tbe  boginning  of  tbe  current  fiscal  year  tbe  first  of  this  rock  was  encountered. 

rvoved  on  trial  to  be  more  compact  than  that  met  with  the  preceding  season. 

seams  lay  farther  apart.    Tbe  layers  were  cemented  together  by  infiltrations  of 

limestone.    In  cases  tbe  seams  were  filled  with  a  deposit  of  clay  of  tbe  consist- 

of  bard  putty.    The  strains  put  upon  tbe  dredge  in  removing  this  rook  were 

eive.    During  fourteen  days'  trial,  of  which  fifty  hours  were  lost  in  repairs  to 

ryer,  handle,  spuds,  and  machinery,  700  cubic  yards,  scow  measurement,  were 

lOved. 

urface  blasting  was  begun  as  an  experiment  and  given  an  extended  trial  through- 
tbe  balance  of  tbe  season.    Forcite,  a  patented  explosive,  was  adopted,  a  grade 
itaining  60  per  cent  of  nitroglycerine  proving  most  efi'ective.    The  work  advanced 
Elections  from  40  feet  to  80  feet  long  by  20  feet,  the  width  of  cutting.    Charges  of 
m  6  pounds  to  12  pounds  weight  were  spaced  along  a  line  about  8  feet  apart 
gthwise  of  tbe  cut,  weighted  and  lowered  to  tbe  bottom  from  the  side  of  tbe  scow, 
»  dredge  and  scow  removed  a  short  distance,  and  tbe  blast  fired.     The  loose 
iterial  had  previously  been  cleared  from  the  section.    Three  such  strings  of  car- 
dges,  one  in  the  center  and  one  on  each  side  of  the  cut,  were  in  succession  placed 
position  and  tired  before  dredging  began.    If  tbe  dredge  could  not  then  obtain 
e  depth,  further  blasting  was  employed  according  to  tbe  requirements  of  tbe  work. 
Early  in  tbe  work  a  number  of  blasts  missed  fire.     Investigation  showed  the  fail- 
to  occur  from  au  occasional  faulty  exploder.    A  tester  was  procured  and  there- 
-iter  the  exploders  for  a  blast  were  connected  up,  tested,  and  inserted  in  the  cartridges 
itbout  breaking  connections.    No  further  failures  have  occurred. 
The  varying  quality  of  tbe  rock,  changing  several  times  perhaps  during  a  single 
ay's  progress  from  a  shale,  brittle  and  slaty,  to  one  as  firm  aud  solid  as  a  sandstone, 
T  \>ernaps  into  a  rotten  shale,  crossed  with  seams  and  weakened  by  voids  and  pockets 
f  dry  clay,  made  uncertain  the  extent  or  depth  to  which  a  section  would  be  loosened 
ly  the  blasts;  here  from  1  to  2  feet  below  the  depth  required,  there  scant  or  undis- 
-Curbed.     If  after  two  or  three  trials  a  surface  was  still  a  few  tenths  shoal,  it  was 
-j^assed  over,  tbe  small  practical  gain  not  compensating  lor  the  time  required.    Ob»ti- 
-mtkt/b  sectious  were  abandoned  temporarily  and  approached  from  another  direction 
'later,  getting  a  difi'erent  angle  of  attack. 

The  strains  were  such  as  none  but  the  stoutest  machine  could  endure.    No  serious 

ftilnre  occurred.    Minor  breaks  and  delays  were  trequent.    The  dipper  handle  and 

dipper  teeth,  spuds  and  spud-points  were  tbe  weak  places.     Various  forms  of  teeth 

and  methods  of  attachment  to  tbe  shell  were  tried.    None  lasted  for  any  length  of 

time.    Notwithstanding  the  large  i)ereentage  of  time  lost  in  repairs,  supplying  new 

parts,  blasting,  moving  to  let  tows  pass,  clearing  ridges  of  loose  blocks  dangerous  to 

navigation,  as  well  as  the  required  maintenance  of  two  tugs  to  dis]>ose  of  so  little 

material,  it  was  demonstrated  that  the  channel  could  be  excavated  in  this  manner 

and  at  a  small  cost,  as  compared  with  tbe  usual  method  of  drilling  and  blasting. 

The  varying  nature  of  tbe  rock  with  its  seams  and  soft  pockets,  as  well  as  tbe  light 

d«ptb  to  be  removed,  were  against  the  economical  employment  of  the  drilled-hole 

System.    No  additional  plant  or  crew  were  required  for  this  method,  and  tbe  one  on 

l&and  was  kept  in  continual  employment. 

Tbe  work  was  continued,  as  above  described,  ft'om  July  16  to  November  14,  during 

"^bich  time  tbe  dredge  worked  756  hours  and  lost  248  hours;  4,856  pounds  of  powder 

"vere  expended  in  loosening  tbe  rock  on  a  section  500  feet  by  100  feet;  4,718  cubic 

^ards  of  rock  and  165  cubic  yards  of  gravel,  scow  measurement,  were  removed  at  a 

«ost  of  $1.62  per  yard  for  excavating  aud  depositing  behind  dikes  at  the  Middle 

Grounds.    This  includes  all  current  repairs  and  additions,  as  well  as  operating 

expenses. 

From  November  14  to  December  5  tbe  dredge  was  employed  in  scraping  tbe  loose 
material  from  tbe  section  above,  400  feet  long. 

Preparations  for  the  season  of  1892  began  March  15.  They  included  a  spare  dip- 
per handle  and  repairs  to  both  dippers,  a  set  of  dipper  teeth,  a  new  covering  for  the 
roof  of  dredge,  new  spud  chains  and  points,  general  overhauling  of  machinery,  and 
piping,  cleaning,  and  painting  throughout.  The  forged  and  cast  stc^el  teeth  used  in 
1891  proved  too  bard  and  brittle.  New  teeth  were  designed  in  tbe  light  of  the  year's 
experience.  Tbe  inner  and  outer  legs  were  made  equally  strong.  Clainps  secured 
them  to  the  shell  in  such  a  manner  as  to  protect  tbe  weakened  section.  The  center 
tooth  was  shortened  enough  to  equalize  the  strains  throughout  the  set.  They  were 
made  of  Norway  iron,  wan-anted  to  bend  before  breaking,  and  tipped  with  tool  steel. 
They  have  been  in  use  six  weeks  now,  and  show  no  signs  of  wear  or  failure.  To 
tborongbly  test  the  merits  of  cast-steel  teeth  a  set  have  been  made  from  the  improved 
patterns  and  are  awaiting  trial. 
Daring  tbe  winter  some  study  was  made  of  the  Lobnitz  method  of  rock  excava- 
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tion  under  water  by  percussion  drills.  Trials  ou  a  large  scale  have  been  succetsfol 
in  the  Suez  Canal  and  other  places  abroad.  This  rock  is  apparently  especially  adapted 
to  that  method.  The  amount  of  work  to  be  done  on  the  Karitau,  and  especially  the 
small  amount  of  funds  available  at  any  one  year,  would  not  warrant  the  building  of 
any  such  dredge  as  Lobnitz  employed,  said  to  have  cost  $250,000,  and  patented.  It 
was  decided  to  continue  the  work  in  the  spring  by  surface  blasting. 

At  the  close  of  the  season's  work  in  December  a  careful  examination  by  sweeping 
the  dredged  channel  showed  blocks  of  loose  nhale  scattered  over  the  section,  pushed 
out  of  reach  by  the  dipper  and  into  adjoining  cuts.  They  were  of  such  size  and 
number  as  to  materially  decrease  the  practical  working  depth  of  the  channeL  To 
gather  these  up  was  the  first  work  of  the  year.  This  necessitate<l  going  over  the 
entire  section  with  the  large  dipper  in  half  cuts,  the  dipper  working  over  a  quarter 
circle  only,  and  pushing  the  blocks  not  entering  the  dipper  always  toward  the  unfin- 
ished side;  454  cubic  yards  of  rock  were  picked  up  in  this  way ;  1,210  cubic  yards  of 
gravel  were  scraped  from  between  the  bulkhead  and  channel;  and  at  the  lower  end 
of  the  rock  section  and  just  below,  where  some  material  had  settled  duriug  the 
winter,  coming  from  Fox's  Gully. 

The  accompanying  map  shows  cross  sections  10  feet  apart,  over  the  area  of  rock 
work.  A  uniform  depth  of  10  feet  mean  low  water  waa  not  obtained.  There  is.  how- 
ever, a  depth  of  9.5  feet  mean  low  water  or  more  throughout  the  limits  of  the  100> 
foot  channel,  excepting  two  small  sections  of  the  south  cut  which  can  be  improved 
in  connection  with  the  corresponding  cut  on  the  new  section  above.  The  9.5  feet 
curve  drawn  on  the  map  indicates  this  channel.  A  place  measurement,  based  on  this 
and  preceding  surveys,  shows  2,962  cubic  yards  of  rock  and  4,555  cubic  yards  of  mvel 
removed  from  the  section.  The  reported  scow  measurement  made  a  total  ot5,8&l 
cubic  yards  of  rock,  7,775  cubic  yards  of  gravel,  percentage  for  rock  1  to  2,  for 
gravel  1  to  1.7.  A  deposit  during  the  winter  coming  from  Fox's  Gully,  and  no  part 
of  the  place  measurement,  accounts  for  the  high  percentage  in  gravel. 

On  May  26  work  was  begun  on  the  northern  cut  of  the  second  section.  There  were 
2  feet  of  rock  to  be  removed.  It  has  proved  much  harder  than  any  hitherto  encoun- 
tered, without  seams,  and  breaking  in  irregular  faces.  The  specific  gravity  is  1.65. 
Twelve  working  days  were  required  to  advance  100  feet,  and  1,600  pounds  of  powder 
were  exploded  iii  the  removal  of  347  cubic  yards  of  rock,  scow  measurement.  The 
dredge  was  moved  to  the  upper  end  of  the  same  cut,  and  better  results  have  been 
obtained.  The  dip  of  the  rock  may  be  more  favorable  to  the  reversed  direction  of 
attack;  the  quality  is  the  same  in  appearance. 

The  work  this  season  being  entirely  in  rock  and  the  output  small,  one  tug  has  been 
able  to  do  the  towing.  This  nas  been  a  saving  over  previous  years  of  $500  per  month 
in  running  expenses,  and  will  keep  down  the  cost  per  yard  should  the  rock  coutinne 
hard.  There  is  still  a  large  margin  before  the  limit  of  economical  work  will  be 
reached. 

With  the  exception  of  284  cubic  yards  placed  in  the  dikes  in  course  of  repairs,  the 
material  dredged  during  the  season  hiis  been  deposited  on  the  damping  ground 
behind  Dike  2,  Raritan  River.  The  rock  being  placed  outside  of  the  lighter  material 
deposited  in  former  years,  protects  it  from  scour.  The  capacity  of  the  dumping 
ground  is  ample  for  some  years  to  come. 

Should  the  rock  continue  as  the  present  run  it  would  seem  advisable  to  make  some 
experiments  with  the  percussion  drill.  A  simple  and  inexpensive  test  of  the  break- 
ing qualities  of  the  rock  could  be  made  with  an  ordinary  pile  driver,  of  the  steam- 
hammer  type.  A  beetle  or  percussion  drill  of  oak,  armed  with  a  steel-cutting  wedge, 
held  in  position  in  the  ways,  and  receiving  rapid  blows  from  the  steam  hammer, 
would  break  the  rock  much  as  a  stone  mason  shatters  a  block  by  many  light  hand 
blows  delivered  iu  the  same  spot.  The  beetle,  under  light  blows,  would  push  aside 
loose  blocks  until  the  tixed  rock  was  reached,  an  advantage  over  the  raise-and-drop 
method  in  which  loose  rock  interferes  and  subjects  the  drill  and  guides  to  severe 
cross  strains.  No  alterations  would  be  required  in  the  pile  driver,  the  beetle  being 
held  in  position  and  handled  as  an  ordinary  spile.  Should  the  experiment  be  a  sac- 
cess,  and  promise  cheaper  work  than  has  been  done  by  surface  blasting,  a  machine 
could,  I  think,  be  equii)ped  with  a  set  of  three  or  four  cutters,  breaking  down  the 
full  width  of  a  cut  from  one  position,  and  at  an  expense  warranted  by  the  amount 
of  this  work  yet  to  be  done  upon  the  Raritan  River. 

Very  respectfully  submitted. 

C.  S.  Kelsey, 

_,  AsBUiant  Engiweer. 

Capt.  Thos.  L.  Casey, 

Corps  of  Engineers,  U,  S.  J, 
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COMMERCIAL  STATISTICS. 


The  followiug  statistics  relative  to  the  ooiumerce  of  the  Rnritan  River,  New  Jersey, 
dariuji^  the  year  eudiDg  December  31,  1891,  were  compiled  from  statements  furnished 
by  parties  making  shipments  over  this  waterway: 


Artideo.  amount,     Value.     :    Vessels.      Namber.   '^^'^^f  ^™™K« 


Tons.     I  Feet,     i 

Coal 429.800  '$  1, 69«.  768  Steam....'        1.773                7                 210 

2,571,345     Sail ;        3,932  ,  74  •  134 

1,132.170  Rarges....       11,871  I             7    '             178 

219,50«     Kafls 183    ! 

25,408,510    1 


Buildiu e  material 034, 402 

Iron  an(Tore8 37,739 

Clay  and  naud 176,905 

Hisct'l  laneous ,  287, 982 


Total 1,566,888  I  31,031,299    17,759    , 

'  i  .1 


F  10. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States,  the  navigation  of  the  lower  2^  miles  of  its  coarse  had  been  aban- 
doned, and  a  canal  dredged  at  private  expense  from  a  short  distance 
below  Washington  to  Sayreville,  on  the  Karitan  Kiver.  In  1880,  when 
the  present  project  for  improving  the  river  was  adopted,  the  mouth  of 
this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth  of 
6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some  dis- 
tance above,  had  decreased  to  3.3  feet.  Above  Washington  a  depth  of 
2.7  feet  existed  to  Bissetts,  3|  miles,  and  2.5  feet  to  Old  Bridge,  the 
head  of  navigation,  6^  miles  above  the  mouth  of  the  canal  at  Sayreville, 
The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of  Wash- 
ington and  numerous  brickyards  did  a  commerce  on  the  river  valued  at 
$1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet 
mean  low  water  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  points  by  cutting  across  the 
meadow.  It  is  estimated  to  cost  $194,695.  TLere  is  no  present  pros- 
pect of  closing  the  old  mouth  of  the  river,  as  it  is  strenuously  opposed 
by  the  inhabitants,  who  issue  injunctions  whenever  an  attempt  is  made 
to  pliice  material  in  that  part  of  the  channel.  That  portion  of  the 
project  which  contemplates  cutting  across  the  meadow  is  also  held  in 
abeyance  for  the  present  because  of  many  obstacles. 

The  amount  expended  on  this  improvement  to  June  30,  1891,  was 
$64,400.42.  With  this  amount  the  direction  of  the  mouth  of  the  canal 
bad  been  changed,  the  dikes  below  Washington  completed,  and  a  small 
amount  of  dredging  done  on  a  shoal  above  Washington,  a  shoal  at  the 
mouth  of  the  Washington  Canal  removed,  and  a  channel  dredged  60 
feet  wide  through  the  canal  and  50  feet  wide  across  the  shoal  in  the 
river  below  Washington. 

Operations  under  the  contract  dated  March  24,  1891,  with  Edgar  M. 
Payn,  for  the  removal  of  about  12,000  cubic  yards  of  material  at  38J 
cents  per  cubic  yard,  as  detailed  in  my  last  report,  were  begun  May 
25,  1891,  and  at  the  close  of  the  fiscal  year  ending  June  30,  1891,  8,842 
cubic  yards  had  been  removed.  The  contract  was  finished  July  15^ 
1891,  the  total  amount  of  material  removed  \>emg  \^,jT>t>\^\3LWv^^^^^^- 
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Uudep^  this  contract  the  channel  below  the  draw  of  the  Earitan  Biver 
Bailroad  Company's  bridge  was  given  a  depth  of  4  feet  at  mean  low 
water,  with  additional  width  of  25  feet  for  a  distance  of  350  feet,  and 
for  a  like  distance  above  the  bridge  the  width  was  increased  to  70  feeL 
At  Rourke  Reach  the  chaurel  was  given  a  depth  of  6  feet  at  mean  low 
water,  and  width  of  GO  feet  for  a  distance  of  860  feet.  In  addition,  a  bar 
opposite  Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at 
mean  low  water,  and  width  of  60  feet  for  a  distance  of  450  feet,  and  at 
the  junction  of  the  canal  and  South  River  a  channel  was  excavated  350 
feet  long,  60  feet  wide,  and  6  feet  deep  at  mean  low  water. 

The  present  condition  of  the  river  is  such  that  vessels  drawing  6 
feet  can  reach  the  Turnpike  Bridge,  about  2.4  miles  from  the  month,  at 
every  stage  of  the  tide. 

Authority  to  have  necessary  repairs  made  to  the  dike  at  the  month 
of  South  River  Canal  by  hired  labor  and  purchase  of  materials  in  open 
market  as  the  most  economical  method,  at  a  cost  of  about  $300,  was 
granted  by  the  Chief  of  Engineers  September  29,  1891.  Work  was 
commenced  September  29  and  was  completed  October  9, 1891,  at  a  total 
cost  of  $295. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amooDt 
to  $5,152.45,  as  follows : 

Drede^ing  under  contract $4,104.70 

Repairs  of  dikes 295. 00 

Inspection 167.25 

Drafting 225.00 

Administration 363.50 

Total 5,152.45 

The  sum  of  $30,000  can  be  expended  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 1894.  It 
would  be  applied  to  giving  the  channel  the  full  dimensions  required  by 
the  project. 

This  work  is  in  the  collection  district  of  Perth  Aniboy,  which  is  the  nearest  port 
of  entry ;  nearest  light-house.  Great  Beds  Light,  in  Raritan  Bay,  New  Jersey;  nearest 
fort,  fort  at  Sandy  Hook,  New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Ambov  during  the  fiscal  Te«r 
ending  June  30,  1892,  $19,072. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

Juno  14,  1880 $40,000.00 

March  3,  1881 6. 000  00 

August  2,  1882 10,000.00 

Augusts,  1886 5,aX».00 

August  11,  1888 5,000.00 

September  19,  1890 5,000.0) 

Total 71,000.00 

Amount  expended 69, 552. 87 

Money  statement. 

July  1,  1891,  balance  unexpended $6,-^.58 

June  30,  1892,  amonnt  expended  during  fiscal  year 5, 152. 45 

July  1, 1892,  balance  unexpended 1, 447. 13 

Amount  appropriated  by  act  approved  July  13,  1892 7. OlXl.OO 

Amount  available  for  fiscal  year  ending  J  une  30,  1893 8, 447. 13 

r Amount  (estimated)  for  completion  of  existing  project 116.685.00 

J  Aniountthatcaubepvotitablyexpended  in  fiscal yearending  June  30, 1894    30,000.00 
I  Submitted  in  compWatvcft  -^MVl  T<ii\\vvc^m«v\\^  of  sections  2  of  river  »nd 
I     harbor  acts  of  1H66  Bk\\v\  l^CTi . 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  South  River,  New  Jersey, 
duriDg  the  yeai-  ending  December  31,  1891,  were  kindly  furnished  by  Capt.  Luther 
Adams,  of  New  Brunswick,  N.  J. : 


Articles. 


Amount. 


Tom. 

Bnilding  material 338,700 

Coal  and  wood 20, 315 

Fertilizers 10, 320 

Midcellaneoas !        1,000 


Totel !    370,335 


Value. 


$803,725 

92.800 

25, 530 

124,350 


1,045,905 


Vessels. 


Steam  . 
Sail.... 
Barges. 


Nu».ber>,'™8» 


Feet. 


3,472 
4,110 


6 
6 


Average 
tonnage. 


63 
175 


7,582 


The  above  table  shows  an  increase  in  the  commerce  of  this  stream  of  6,181  tons 
over  that  reported  for  the  year  1890. 


F  II. 


IMPROVEMENT  OF  KEYPORT  HARBOR.  NEW  JERSEY. 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  ves- 
eels  drawing  less  than  4  feet.  Before  its  improvement  was  undertaken 
by  the  United  States  a  6  foot  channel  had  been  dredged  at  private 
expense  which  had  shoaled  in  1872  to  5^  feet  and  in  1882  to  5  feet,  the 
range  of  the  tide  being  4.7  feet.  A  large  commerce  was  carried  on, 
however,  valued  .at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Baritan  Bay,  at  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$30,475,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve  in 
Karitan  Bay  to  Keyport  Wharf,  a  distance  of  6,000  feet,  with  a  width  of 
200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remainder. 

The  comm^ce  of  the  harbor  had  increased  greatly,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carried  annually. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30, 1890. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6 
feet,  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
no  falling  off. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1894,  and  would  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-honse,  Great  Beds  Light,  in  Rnritan  Bay ;  nearest  f^^^^ 
fort  at  Sandy  Hook,  N.  J. 
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Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiftcal  yeAr 
ending  June  30,  1892,  $19,072. 

Original  estimate  (1873) $30,475 

Revised  estimate  (1884) 40,475 

AMOUNTS   APPROPRIATED. 

By  act  of  Congress  approved  August  2,  1882 $30, 475 

Amouut  expended 30, 475 

Money  atate^nent. 

Amount  appropriated  by  act  approved  July  13,  1892 $5, 000. 00 

{Amount  (estimated)  required  for  complftion  of  existing  project 5. 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Keyport  Harbor,  New  Jersey, 
during  the  year  ending  December  31, 1891,  were  compiled  from  statements  furnished 
by  parties  making  shipments  over  this  waterway : 


Articles. 


Amount. 


Produce 

Brick 

Fertilixera 

Lumber 

Coal  and  wood 
Miscellaneous. 

ToUl... 


Tom. 

Ill,  220 

70,  (KM) 

40,000 

10,000 

3,550 

6,482 


241.252 


Value. 


$4, 625, 645 
280, 000 
ITIS.  000 
100.000 
6,200 
098,920 


Vessels. 


5, 885, 765 


Steam.. 
Sail.... 
Barges. 


K»ml.r.    Av«JJge   A^n* 


Feet. 


o 
•85 
103 


6 


4S3 

175 


193 


Increase  in  tons  over  that  reported  for  year  1890,  18,287. 


F.    12. 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  vas 
obstructed  at  its  entrance  into  Keyport  Harbor  by  a  mud  flat  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  wat^, 
though  the  3-feet  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  flat  a  good  4- foot  channel  existed  to  1^^  miles  above  the  month  and 
thence  to  the  steamboat  dock  at  Mattawan  3.5  feet,  shoaling  to  l.Sfeet 
at  the  freight  dock  600  feet  above  and  1|  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties 
it  carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  commerce 
of  the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000.  It 
has  since  increased  to  187,850  tons,  valued  at  $2,463,200. 

The  project  fot  tAi^  uw^rovement  was  adopted  in  1881,  and  provide* 
for  dredging  a  cViauiiA  ^  ife^X)  viftfc^  ^\»\BkfeS!csi  V^^  ^ater  and  100  feet  wide 
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from  the  mouth  to  Wiiikson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawau,  250  feet  above  the  freight  dock,  at  au  esti- 
mated cost  of  $33,120. 

To  June  30, 1891,  the  amount  expended  under  this  project  was  $21,000, 
with  which  the  channel  had  been  dredged  to  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet. 

The  Atlantic  Dredging  Company,  under  their  contract  of  March  21, 
1891,  for  the  removal  of  about  5,300  cubic  yards  of  material  at  37^  cents 
per  cubic  yard,  measured  in  scows,  began  work  September  9, 1891,  and 
completed  the  contract  September  26, 1891,  having  removed  5,028  cubic 
yards.  Under  this  contract  the  channel  on  the  north  side  was  given 
an  additional  width  of  35  feet  for  a  distance  of  1,420  feet  upstream 
from  the  mouth  of  creek.  The  channel  is  at  the  present  time  therefore 
from  90  to  125  feet  wide  and  4  feet  deep  at  mean  low  water  from  Key- 
port  Harbor  through  to  the  mouth  of  creek. 

There  had  been  no  appropriation  for  this  stream  since  1883  until  a 
small  one  of  $2,500  was  made  in  the  act  of  September  19,  1890. 

It  is  thought  that  $9,620  can  be  profitably  expended  in  still  frirther 
enlarging  and  prolonging  the  channel  to  the  dimensions  required  by 
the  project. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  2,485.87,  as  follows: 

Dredging  under  contract $1,885.50 

Inspection 169.75 

Drafting 150.00 

Administration 280.62 

Total 2,485.87 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.  Nearest  light-house.  Great  Beds  Light,  in  Raritau  Bay.  Nearest  fort,  fort 
at  Sandy  Hook,  New  Jeroey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1892,  $19,072. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

March  3,  1881 $15,000.00 

August  2,  1882 6,000.00 

September  19,  1890 2,500.00 

Total 23,500.00 

Amount  expended 23,485.87 

Money  statement, 

July  1,  1891,  balance  unexpended $2,500.00 

June  30,  1892,  amount  expended  during  fiscal  year 2,485.87 

July  1,  1892,  balance  unexpended 14.13 

Amount  appropriated  by  act  approved  Jnly  13, 1892 9, 620. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1893 9,  634. 13 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Mattawan  Creek,  New  Jenej, 
dnring  the  year  ending  December  31, 1891,  were  kindly  furnished  by  Mr.  J.  W.  Msggs, 
of  Mattawan  Creek,  New  Jersey : 


Articles. 


Produce 

Brick 

Fertilizers 

Lumber 

Coal  and  wood 
Miscellaneous 

Total... 


Amount. 

Value. 

$1,875,000 

280,000 

175, 000 

100,000 

6,200 

97,000 

tons. 
75,000 
70.000 
40,000 
10,000 
8,550 
1,300 

199,850 

2,533,200 

Vessels.    !  Number.  ^11^'?^ 


draft. 


Steam 

Sail.... 

Barges. 


2 

15 

100 


Ftet. 


5 


Arengre 

tonnage. 


238 
75 

150 


117 


The  above  table  shows  an  increase  in  the  commerce  of  this  stream  of  12,000  toos 
over  that  reported  for  the  year  ending  December  31, 1890. 


F  13. 

IMPROVEMENT  OF  SHOAL  HARBOR  AND    COMPTON   CREEK,  NEW 

JERSEY. 

Shoal  Harbor  is  situated  on  the  south  side  of  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  River,  Kew  Jersey.  The  har- 
bor is  formed  by  a  slight  indentation  in  the  shore  line  where  Compton 
Creek  empties  into  the  bay.  The  outer  harbor  is  unprotected  by  pro- 
jecting headlands  or  other  natural  topographical  features.  The  creek 
is  used  principally  as  a  harbor  for  small  vessels  engaged  in  the  fish  and 
oyster  trade,  and  contains  ample  depth  of  water  for  this  purpose,  except 
at  the  entrance,  which  nearly  runs  dry  at  low  water,  thus  preventing 
vessels  from  entering  excepting  at  or  near  high  water. 

At  a  point  about  one-quarter  of  a  mile  above  its  mouth  the  creek  is 
crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  no  vessels  ever 
go.  The  village  of  Port  Monmouth,  located  on  the  left  shore  of  the  har- 
bor, is  the  principal  shipping  point  for  garden  truck  from  the  adjacent 
farming  districts  and  for  fish  and  oysters  taken  in  the  bay.  These  prod- 
ucts are  shipped  directly  to  New  York  City  markets,  mostly  by  a  steam- 
boat drawing  about  4  feet  of  water,  making  daily  trips  between  these 
points.  About  100  sloops,  of  from  15  to  20  tons  burden,  are  engaged 
in  the  fish  and  oyster  trade,  and  find  shelter  during  stormy  weather  in 
the  lower  reaches  of  Compton  Creek  whenever  they  can  enter  the  same. 
Its  present  commerce  is  reported  to  be  48,000  tons;  mainly  farm  produce, 
clams,  and  oysters. 

The  first  survey  with  a  view  to  its  improvement  was  made  in  1883,  by 
Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  whose  report,  dated 
January  7, 1884,  may  be  found  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1884,  Part  I,  page  770. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connec- 
tion of  the  5-foot  mean  low- water  curve  of  the  creek  on  the  inside  with 
the  5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet 
wide  and  the  protection  of  this  channel  against  shoaling  by.  means  of 
a  timber  dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated 
cost  of  $64,130. 
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The  first  appropriation  was  made  in  the  act  of  September  19,  1890, 
the  wording  being  as  follows:  ^^  Improving  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  so  as  to  give  a  channel  4  feet  deep  at  mean  low 
water,  85,000." 

The  amount  expended  to  June  30,  1891,  was  $1,649.80,  in  dredging 
the  channel  to  a  depth  of  4  feet  at  mean  low  water,  under  a  contract 
entered  into  with  Elijah  Brainard  on  March  20,  1891,  for  the  removal 
of  about  16,000  cubic  yards  of  material,  at  24f  cents  per  cubic  yard. 
At  the  close  of  the  fiscal  year  ending  June  30, 1891.  work  under  the 
contract  was  still  in  progress,  10,808  cubic  yards  of  material  having 
been  removed  and  deposited  behind  a  new  bulkhead  constructed  by 
the  steamboat  company;  giving  an  improved  channel,  with  a  depth  of 
4  feet  mean  low  water  and  width  of  70  feet  for  a  distance  of  980  feet 
firom  steamboat  dock. 

The  work  done  during  the  present  fiscal  year  consisted  in  the  com- 
pletion of  the  contract  above  mentioned  by  the  removal  of  4,921  cubic 
yards  additional,  making  a  total  of  15,729  cubic  yards,  the  contract 
being  completed  July  29, 1891.  The  resulting  channel  is  1,200  feet  in 
length,  beginning  at  the  bulkhead  at  the  mouth  of  the  creek  and  hav- 
ing a  width  of  100  feet  for  the  first  800  feet  and  of  70  feet  for  the 
remainder,  the  mean  low- water  depth  being  4^  feet. 

The  sum  of  $8,000  can  be  profitably  expended  in  further  extending 
and  deepening  this  channel  to  the  5  feet  required  by  the  project. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $3,350.20,  as  follows : 

Dredging  under  contract $2,691.86 

Inspection 111.70 

Drafting 150.00 

Administration 396.64 

Total 3,350.20 

This  work  is  in  the  collection  distriot  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry;  nearest  light-house^  Navesink  Light,  and  nearest  fort,  fort  at  Sandy 
Hook,  New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1892,  $19,072. 

AMOUNTS  APPROPRIATED. 

By  act  of  Conffress  approved  September  19,  1880 $5,000 

Amoont  expended 5,000 

Money  statement. 

July  1,  1891,  balance  unexpended $3,350.20 

June  30,  1892,  amount  expended  daring  fiscal  year 3, 350. 20 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

(Amount  (^estimated)  required  for  completion  of  existing  project 56, 130.  OO 
AmountthatcanbeprofitablyexpendedinfiscalyearendlngJuneSO,  1894      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Shoal  Harbor  aud  ComptoD 
Creek,  New  Jersey,  during  the  year  ending  December  31, 1891,  were  kindly  fdruished 
by  Capt.  Benjamin  Griggs,  of  Port  Monmouth,  N.  J. : 


ArticleH. 


Farm  produce  . 

Coal 

Clams  and  fish. 

Fertilizers 

Miscellaneous . 


Amoant. 


Total 


Ton*. 

27,000 
3,000 
7,000 

10,000 
1,000 


48,000 


Value. 


Vessels. 


Number.   ^J^'Jt**  f  "'*"*' 
!    draft.      toQDs^. 


$100, 000 
15.000 
12,000  i 
15,000  ' 
15,000 


Steam 
SaU... 


1 
120 


Ffet. 


4 
2 


157,000 


121 


The  above  table  shows  an  increase  in  the  commerce  of  about  12,500  tons  over  that 
reported  for  the  calendar  year  1890. 


F  14. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  feet  deep  at  mean  low  water  and 
from  300  to  150  feet  in  width  from  the  mouth  of  the  river  to  Eed  Bank, 
on  the  !N^orth  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
9  miles. 

In  its  original  condition  the  river  was  much  obstructed  by  sand  bars, 
on  which  the  best  depths  at  mean  low  water  were,  at  the  mouth,  3.9 
feet;  below  Highlands  Bridge,  5.4  feet;  at  Lower  Rocky  Point,  3.6 feet: 
at  Barley  Point,  3.3  feet;  at  Chalmers,  5  feet;  at  Oceauie,  5.5 feet; 
below  Bellevue,  3.1  feet;  at  Seabright,  4.2  feet;  at  Jumping  Point,  2.6 
feet;  at  Sedge  Island,  2.8  feet.  A  survey  completed  in  1887  shows  the 
depths  at  these  points  to  have  materially  increased,  being  at  the  month 
5.9  feet  and  below  Highlands  Bridge  7.7  feet;  and  in  1891  the  depths 
had  still  further  increased,  especially  at  those  points  which  were  the 
most  unfavorablein  this  respect  before  the  work  of  improvement  had  been 
begun,  viz,  at  Lower  Rocky  Point  a  good  channel  with  a  minimam 
depth  of  7.1  feet,  and  at  the  cross-over  between  Barley  and  Upper  Rocky 
Points  a  channel  of  about  7  feet.  On  the  South  Branch,  where  depths 
were  never  as  good  as  on  the  Korth  Branch,  there  were  in  1891,  at  the 
close  of  dredging  operations,  a  channel  below  Bellevue  of  4.5  feet,  at 
Seabright  of  6.2  feet,  and  at  the  bend  at  Sedge  Island  of  6  feet;  tiiis 
part  of  the  channel  is,  however,  very  liable  to  shoal,  and  is  probably 
materially  shallower  at  the  present  time.  The  fine  sand  composing 
the  bottom  is  so  movable  that  it  is  quite  impossible  to  foretell  the  posi 
tion  or  extent  of  the  new  shoals,  which  appear  each  spring,  due  to  tiie 
winter's  storms  and  tides;  but  during  the  summer  the  channels  can 
be  maintained  in  a  fairly  stable  condition  because  of  their  navij^on 
by  paddle  steamers  and  the  comparative  absence  of  severe  storms. 

A  portion  of  the  $10,000  appropriated  by  the  act  of  September  19, 
1890,  was  expended  in  building  a  temporary  sheet-pile  spur-dike  at 
Upper  Rocky  Point,  for  the  purpose  of  deflecting  the  ebb  tide  into  the 
cross-over,  ext«juding  thence  to  Barley  Point.    This  dike  was  erected  in 
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May,  1891,  and  is  marked  N  on  the  accompauyiiig  map.  It  was  built 
with  as  little  expense  as  possible,  so  that  if  the  object  had  in  view  were 
not  accomplished  it  could  be  readily  taken  up  and  the  timber  disposed 
of  by  sale.  Map  ^o.  3  in  my  last  report  shows  the  condition  of  this 
part  of  the  river  at  the  time  the  dike  was  constructed,  and  the  present 
map  shows  the  condition  of  the  crossover  channel  as  it  existed  in  the 
latter  part  of  December,  1891.  1  have  been  unable  to  make  a  survey 
this  spring  from  lack  of  funds,  but  the  master  of  the  steamboat  running 
from  New  York  to  Red  Bank  states  that  the  cross-over  is  in  excellent 
condition.  A  farther  extension  of  the  dike  is  therefore  probably  un- 
necessary at  present,  and  the  necessity  of  having  a  permanent  dike  in 
this  location  can  be  determined  fully  before  the  present  temporary  one 
becomes  useless. 

The  total  amount  expended  upon  this  improvement  to  June  30, 1891, 
was  $218,498.10,  with  which  numerous  dikes  had  been  constructed  and 
channels  dredged  in  various  parts  of  both  the  North  and  South  Branches. 
The  dike  at  the  mouth  has  been  of  material  benefit  in  maintaining  the 
channel  depth  over  the  bar,  and,  as  it  had  fallen  into  an  unstable  con- 
dition from  loss  of  stone  filling,  it  was  repaired  during  October,  1891, 
by  depositing  450  cubic  yards  of  dock  stone  along  a  portion  of  the  face 
of  the  dike  at  the  rate  of  1  to  1^  cubic  yards  per  linear  foot. 

Besides  this,  the  work  accomplished  during  the  fiscal  year  just  closed 
consisted  in  dredging  in  the  South  Branch,  under  contract  with  P.  San- 
ford  Boss,  dated  March  20,  1891,  for  the  removal  of  about  11,000  cubic 
yards  of  material,  at  36  cents  per  cubic  yard.  Work  began  May  13, 
1891,  and  was  in  progress  at  the  close  of  the  fiscal  year  ending  June  30, 
1891,  but  was  completed  the  next  day,  July  1,  11,390  cubic  yards  hav- 
ing been  removed  and  deposited  behind  the  dike  along  the  channel. 
Under  this  contract  the  channel  in  the  South  Branch  between  Sedge 
Island  and  Seabright  was  redredged  to  a  depth  of  6  feet  at  mean  low 
water,  with  a  width  of  100  feet  for  a  distance  of  900  feet. 

The  authority  of  the  Chief  of  Engineers  was  obtained  August  4, 1891 , 
for  the  removal  of  a  shoal  in  the  channel  of  the  North  Branch  above 
Upper  Rocky  Point,  upon  which  the  steamers  of  the  Merchants  Trans- 
portation Linf!  were  reported  to  ground  at  certain  stages  of  the  tide,  the 
work  to  be  done  by  hiring  a  dredge  in  open  market  at  a  rate  not  to 
exceed  i6  per  hour,  as  the  method  most  economical  and  advantageous 
to  the  Government,  the  total  cost  of  removal  not  to  exceed  $050. 
This  work  was  begun  August  1  and  finished  August  9, 1891,  and  the 
shoal  removed  to  a  depth  of  6  feet  to  7  feet  at  mean  low  water,  and 
width  of  more  than  100  feet,  the  total  amount  of  material  removed 
being  1,956  cubic  yards,  at  a  total  cost  of  $564.  The  shifting  sand  of 
the  river  bed  during  the  past  winter  again  partially  destroyed  this 
channel,  and  funds  having  become  exhausted,  the  steamboat  company 
was  forced  to  dredge  away  this  obstruction  at  its  own  expense.  On 
the  10th  and  11th  of  August,  1891,  a  small  shoal  in  the  cross  over 
channel  was  removed  by  the  Merchants  Transportation  Line,  also  at 
their  own  expense,  to  a  depth  of  6  feet  mean  low  water  and  width  of 
60  feet  for  a  distance  of  90  feet,  the  amount  of  material  removed  being 
445  cubic  yards,  and  cost  $144. 

It  is  thought  that  an  appropriation  of  $15,000  could  be  utilized  in 
dredging  and  restoring  the  dikes,  which  are  in  many  places  greatly 
in  need  of  repair,  and  an  additional  amount  of  $8,000  is  recommended 
in  order  to  strengthen  the  shore  line  of  Sandy  Hook  at  a  point  between 
Life-saving  Stations  2  and  3,  where  the  hook  becomes  very  narrow  and 
liable  to  be  washed  out  and  breached  by  heavy  stotm^^  XXwi^  ^^^w^^x^::^ 
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AMOUNTS  APPROPRIATED. 

By  act  of  Congress,  approved — 

March  3,  1879 •- $12,000 

June  14, 1880 20,000 

August  2,  1882 7,000 

September  19,  1890 2,000 

Total 41,000 

Amount  expended 39,000 

\ 


Money  statement, 

July  1,  1891,  balance  unexpended $2,000.00 

July  1,  1892,  balance  unexpended 2,000.00 

Amount  (estimated)  reciuired  for  completion  of  existing  project 31, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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APPENDIX  G. 


IMPROVKMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JER- 
SEY,  SCHUYLKILL  RIVER,  PENNSYLVANIA,  AND  RIVERS  IN  SOUTHERN 
NEW  JERSEY;  HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  AND 
BAY;  CONSTKUCTION  OF  PIER  AT  LEWES,  DELAWARE;  DELAWARE 
BREAKWATER,  DELAWARE. 


REPORT  OF  MAJ.  C.  W.  RAYMOND^  CORPS  OF  ENGINEERS^  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


6.  Construction  of  iron  pier  at  Delaware 

Bay,  near  Lewes,  Delaware. 

7.  Delaware  Breakwater,  Delaware. 


1.  Delaware    River,    PeDnsylvania    and 

New  Jersey. 

2.  Harbor  between  Philadelphia,  Penn- 

sylvania, and  Camden,  New  Jersey.         8.  Ranoocas  River,  New  jersey. 

3.  Suhnlkill  River,  Pennsylvania.  \    9.  AUoway  Creek,  New  Jersey. 

4.  Ice  harbor  at  Marcus  Hook,  Pennsyl-     10.  Maurice  River,  New  Jersey. 

vania.  11.  Removing  sunken  vessels  or  craft  ob- 

5.  Ice  harbor  at  head  of  Delaware  Bay,  structiug  or  endangering  naviga- 

Dolaware.  i  tion. 

EXAMINATION. 

12.  Location  and  plan  for  harbor  of  refuge  for  deep-draft  vessels  near  mouth  of  Del- 
aware Bay. 


UNITED  STATES  ENGINEER  OFFICE, 

Philadelphia^  Pa.j  July  9, 1892. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major ^  Corps  of  Ungineers. 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers^  TJ.  8.  A. 
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IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JERSEY. 

The  project  for  this  improvement.  fi*om  Philadelphia  to  the  sea,  is 
based  upon  the  report  of  a  Board  of  Engineers,  dated  January  23, 18S5, 
and  published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1885. 
It  provides  for  the  formation  of  a  permanent  channel  26  feet  deep  at 
mean  low  water  and  600  feet  wide  at  all  poiuts  where  a  less  depth  and 
width  exist  between  deep  water  in  Delaware  Bay  and  a  point  aboat 
midway  between  the  American  Shipbuilding  Company's  yard  and  the 
Gas  Trust  Wharf  in  the  city  of  Philadelphia,  by  diking,  dredging,  and 
rock  removal. 

The  project  for  the  improvement  of  the  river  between  Trenton  and 
Bridesburg  was  approved  February  28, 1890,  and  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1890.  It  provides  for  the 
formation  of  a  channel  12  feet  deep  at  mean  low  water  over  Kinkois 
Bar  by  the  construction  of  a  dike  and  dredging. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
following  operations: 

1.  Examinations  and  surveys  at  Five  Mile  Bar,  Mifflin  Bar,  Cheny 
Island  Flats,  and  Baker  Shoal,  to  determine  the  action  of  works  already 
built  and  the  condition  of  the  channels  at  these  localities. 

2.  Improvement  and  examination  of  Kinkora  Bar. 

3.  Improvement  and  survey  of  Bulkhead  Bar. 
These  operations  will  be  described  in  the  above  order. 

1.  EXAMINATIONS  AND  SUBVEYS. 

Five  Mile  Bar, — This  obstruction  lies  directly  above  the  upper  end  of 
Petty  Island  in  the  port  of  Philadelphia.  The  works  existing  for  its 
improvement  consist  of  a  dike  extending  from  the  ISew  Jersey  shore 
at  Fishers  Point  to  within  2,000  feet  of  the  head  of  Petty  Island.  At 
the  close  of  the  fiscal  year  ending  June  30,  1890,  the  dike  had  reached 
an  extension  of  4,500  linear  feet,  of  which  the  upper  3,500  linear  feet 
consisted  of  a  random-stone  dike  founded  upon  a  brush-mattress  sill 
and  backed  with  gravel  and  bowlders  derived  from  the  excavation  of 
the  channel  at  Port  Bichmond,  and  the  lower  1,000  linear  feet  of  a  pile 
dike  filled  with  stone.  The  tops  of  these  constructions  were  carried  to 
a  height  of  2  feet  above  mean  high  water.  This  dike  has  not  been 
extended  during  the  past  two  years. 

At  the  close  of  the  fiscal  year  of  1891  the  action  of  the  dike  had 
formed  a  channel  from  12  to  13  feet  deep  at  mean  low  water  and  loO 
feet  wide  across  the  bar.  An  examination  made  in  June,  1892,  shows 
that  there  is  now  a  channel  from  12*  to  13  feet  deep  and  from  200  to  300 
feet  wide  across  the  bar;  that  the  flood  channel  north  of  the  bar  has 
moved  ui)stream;  that  the  ebb  channel  south  of  the  bar  has  moved 
slightly  downstream  and  has  deepened  in  the  vicinity  of  the  crossing, 
and  that  the  12  and  18  foot  contours  in  the  same  locality  have  niov^ 
from  50  to  200  feet  to  the  southward.  The  changes  "are  generally 
favorable. 

Mifflin  Bar. — This  obstruction  lies  about  10  miles  below  PhiladeJ 
phia.  The  existing  works  for  its  improvement  consist  of  a  random 
stone  dike  upon  a  brush-mattress  foundation  extending  from  the  Penn- 
sylvania shore  at  Ho^  Island  to  the  head  of  Maiden  Island,  a  distance 
of  7,200  feet.    Th^  o\>i^vi\,  ol  l\i^  ^^^^  V%  \X\ft  vvsi^rovement  of  the  main 
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ship  channel  over  Mifflin  Bar  by  the  concentration  of  the  tidal  currents. 
The  dike  was  commenced  in  1885  and  completed  to  the  height  of  mean 
low  water  in  Se])tember,  1888.  Since  that  date  no  additions  have  been 
made  to  the  work. 

At  the  close  of  the  fiscal  year  of  1891  the  channel  across  the  bar 
dredged  in  1888  carried  a  mean  low-water  depth  of  25  feet  over  a  width 
of  175  feet,  the  width  having  been  reduced  from  200  feet.  The  24- foot 
channel,  with  its  original  width  of  275  feet,  remained  unchanged.  The 
lower  part  of  the  channel  had  mat-erially  increased  both  in  width  and 
depth.  An  examination  made  in  June,  1892,  shows  that  the  changes  in 
progress  have  all  been  favorable,  the  25-foot  channel  having  now  a  min- 
imum width  of  200  feet  and  the  24-foot  channel  a  minimum  width  of  350 
feet. 

From  the  frequent  examinations  made  at  Mifflin  Bar  since  the  com- 
pletion of  the  dike  to  the  plane  of  mean  low  water  in  1888,  it  is  evident 
that  to  maintain  a  26-foot  low- water  depth  in  a  channel  600' feet  wide 
across  the  bar  the  present  dike  between  Hog  and  Maiden  islands  will 
have  to  be  materially  raised  in  height.  The  cost  of  raising  this  dike  to 
the  plane  of  high  water  will  be  about  $100,000. 

Cherry  Islaiid  Flats. — These  flats  are  situated  about  24  miles  below 
Philadelphia  and  just  above  the  mouth  of  the  Christiana  Biver.  They 
lie  in  mid-stream,  separating  two  channels,  neither  of  which  had  orig- 
inally sufficient  depth  for  the  purposes  of  commerce.  The  western 
channel  had  an  average  low-water  depth  of  about  19  feet. 

The  formation  of  a  channel  west  of  the  flats,  having  a  width  of  about 
470  feet  and  a  depth  of  24  feet  at  mean  low  water,  was  commenced  in 
1870  and  completed  in  1884,  the  length  of  the  cut  being  nearly  2  miles. 
In  this  work  1,594,740  cubic  yards  of  material  were  removed  by  diedg- 
ing,  at  a  cost  of  (400,000. 

The  general  project  for  the  improvement  of  the  river  provides  for  the 
widening  of  this  channel  to  600  feet  and  an  increase  of  depth  to  26  feet 
at  mean  low  water.  Frequent  examinations  since  1884  show  that  .the 
cut  shoals  very  slowly,  so  that  it  is  more  economical  to  maintain  it  by 
dredging  at  long  intervals  than  by  the  construction  of  dikes.  An 
examination  made  during  May,  1892,  shows  that  the  channel  has 
shoaled  about  1.2  feet  over  a  distance  of  about  10,000  feet. 

Baker  Shoal, — This  shoal  is  situated  about  48  miles  below  Philadel- 
phia and  just  below  Beedy  Island.  It  forms  a  serious  obstruction  in 
the  main  ship-channel,  carrying  a  depth  of  only  20  feet  at  mean  low 
water.  The  improvement,  as  proposed  by  the  Board  of  Engineers  of 
1884,  is  to  be  accomplished  by  a  dike  nearly  5  miles  in  length,  extend- 
ing from  the  lower  end  of  Beedy  Island  to  a  point  on  the  right  bank  of 
the  river,  below  the  mouth  of  Blackbird  Greek. 

The  construction  of  this  dike  was  commenced  in  1887  and  continued 
until  December,  1889.  During  this  interval  the  dike  was  raised  to  the 
level  of  mean  low  water  over  a  distance  of  about  6,000  feet.  The  method 
of  construction  employed  is  described  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1890.  Since  1889  no  work  has  been  done  on  this  dike, 
as  the  necessities  of  commerce  required  the  immediate  improvement 
of  the  channel  at  Bulkhead  Bar,  where  the  results  of  the  work  were 
expected  to  furnish  valuable  information  for  the  continuation  of  the 
improvement  at  Baker  Shoal. 

During  the  past  fiscal  year  a  detailed  survey  of  the  channel  in  this 
locality  has  been  made  to  determine  the  changes  in  progress,  and  to 
famish  the  basis  for  a  project  for  the  continuation  of  the  improv^ov^i^* 
The  plotting  of  this  survey  is  now  in  progress. 
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2.   OCPROYEMENT   AND  EXAMINATION  OF  KINKORA  BAR. 

This  locality  is  situated  in  the  reach  of  river  between  Trenton,  N.  J^ 
and  Bridesbnrg,  Pa.,  and  about  25  miles  above  the  foot  of  Market  street, 
Philadelphia.  In  its  natural  condition  Kinkora  Bar  carried  a  ruling 
depth  of  7i  feet  at  mean  low  water  and  formed  the  only  obstruction  to 
a  12  foot  low  water  channel  as  far  up  river  as  Whitehill,  or  to  within  5 
miles  of  Trenton. 

The  project  for  the  improvement  of  this  locality,  approved  February 
28, 1890,  proposed  the  formation  of  a  12-foot  low-water  channel  across 
the  bar  by  the  aid  of  a  dike,  partly  closing  the  slough  south  of  Newbold 
Island,  supplemented  by  drc^lging  on  the  line  of  the  proposed  channel 

During  the  year  1890  the  dike  was  built  and  a  channel  about  175  feet 
wide  and  12  feet  deep  at  mean  low  water  was  dredged  across  the  bar. 
The  total  cost  of  this  work  was  (12,648.23. 

During  the  past  fiscal  year,  under  an  open-market  agreement  with 
Michael  Herron,  dated  June  2,  1892,  308  cubic  yards  of  stone  were 
placed  in  the  dike  to  fill  depressions  caused  by  settlement. 

From  an  examination  made  at  the  close  of  the  past  fiscal  year  it 
appears  that  the  dredged  channel  has  shoaled  considerably  and  the  line 
of  deepest  water  has  moved  about  250  feet  to  the  westward.  The  mini- 
mum depth  across  the  bar  is  about  8  feet. 

3.   IMPROVEMENT  AND  SURVEY  OP  BULKHEAD   BAR. 

This  locality  is  situated  about  36  miles  below  Philadelphia,  or  abont 
3  miles  above  Fort  Delaware.  In  its  unimproved  condition  the  sboal 
carried  from  20  to  21  feet  at  mean  low  water,  and  although  the  chan- 
nel across  the  bar  had  been  repeatedly  deepened  by  dredging,  it  soon 
returned  to  its  original  condition,  and  formed  the  most  marked  obst^l^ 
tion  to  commerce  in  the  navigation  of  the  river  between  Philadelphia 
and  the  sea. 

The  project  of  the  Board  of  Engineers  of  1884  for  the  improvement  of 
this  locality  proposed  the  construction  of  a  random  stone  dike,  abont 
14,000  feet  in  length,  brought  to  the  height  of  mean  low  water,  and 
extending  along  the  easterly  side  of  Bulkhead  Shoal  from  the  upper  end 
of  Pea  Patch  Island,  upstream,  in  a  curved  line  approximately  parallel 
to  the  New  Jersey  shore  opposite. 

For  reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  page  872,  a  project  was  submitted,  and  approved  May  15, 1890, 
in  which  pile  dikes  filled  with  stone  were  submitted  for  the  previously 
proposed  random  stone  dikes,  and  east  and  west  dikes  in  place  of  the 
single'dike  along  the  west  side  of  the  channel.  Under  this  rerised 
project  the  lengths  of  the  east  and  west  dikes  are,  respectively,  4,200 
and  6,800  linear  feet,  and  their  estimated  cost  $280,000. 

Under  date  of  July  26, 1890,  a  contract  was  made  with  Colin  McLean 
for  the  construction  of  2,600  linear  feet  of  the  east  dike;  and  on  March 
5, 1891,  a  contract  with  Isaac  H.  Hathaway  for  the  construction  of  the 
remaining  1,600  linear  feet  of  the  east  dike. 

During  the  past  fiscal  year  about  1,300  linear  feet  of  the  east  dike 
were  constructed  under  the  contract  with  Colin  McLean,  the  contract 
being  completed  on  February  5, 1892.  Under  the  contract  with  Isaac 
H.  Hathaway  1,350  linear  feet  of  the  east  dike  were  constructed,  the 
contract  being  practically  completed  on  June  30,  1892.  The  total 
length  of  the  east  d\)L«i,  \x\c\w<\m^  \\i^  %hore  extension,  is  4,053  feet 
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Under  an  agreement  with  the  American  Dredging  Company  of  Phila- 
delphia.  Pa.,  dated  May  23, 1891,  to  remove  about  45,000  cubic  yards 
of  material  from  the  channel  as  a  measure  of  temporary  relief,  4,523 
cubic  yards  of  material  were  removed  by  dredging,  the  work  being 
completed  on  July  2, 1891,  by  the  aggregate  removal  of  46,810  cubic 
yards.  Under  an  open-market  agreement  with  the  American  Dredging 
Company  of  Philadelphia,  Pa.,  dated  December  19, 1891,  5,000  cubic 
yards  of  material  were  dredged  from  the  shoal  at  the  south  end  of  the 
channel,  the  work  being  completed  on  January  9, 1892.  During  No- 
vember, 1891,  and  May,  1892,  detailed  surveys  of  the  channel  across 
the  bar  were  made  to  determine  the  changes  in  progress. 

There  is  now  a  channel  across  the  bar  having  a  minimum  depth  of 
24  feet  at  mean  low  water  with  a  least  width  of  370  feet,  and  a  mini- 
mum depth  of  26  feet  at  mean  low  water  with  a  least  width  of  100  feet. 
A  comparison  of  the  surveys  of  November,  1891,  and  May,  1892,  shows 
that  favorable  changes  have  been  in  progress  since  dredging  was  dis- 
continued, and  it  is  hoped  that  the  current  will  increase  the  width  and 
depth  of  the  channel  so  that  no  more  dredging  will  be  required.  The 
24-foot  contour  of  the  flood  channel  on  the  west  side  of  the  river  has 
advanced  upstream,  but  as  yet  shows  no  deflection  towards  the  Dela- 
ware shore.  Under  these  circumstances  it  is  neither  necessary  nor 
desirable  to  commence  the  construction  of  the  west  dike,  which  will  not 
be  required  if  the  flood  channel  continues  to  deepen  along  its  present 
direction.  The  channel  depths  across  the  bar  before  and  affcer  the  con- 
struction of  the  east  dike  are  shown  on  the  accompanying  sketch. 

During  the  present  fiscal  year  it  is  proposed  to  apply  available  funds 
to  deepening  and  widening  the  channel  through  Cherry  Island  Flats, 
and  to  the  continuation  of  dike  construction  at  Baker  Shoal. 

Under  the  provisions  of  section  6  and  11  of  the  river  and  harbor  act 
of  September  19,  1890,  the  following  cases  of  illegal  dumping  in  the 
Delaware  River  and  at  the  entrance  to  Delaware  Bay  were  reported  to 
the  district  attorneys  of  the  United  States  on  the  dates  indicated :  Feb- 
ruary 24, 1891,  American  Dredging  Company,  dumping  in  the  channel 
near  Bridesburg;  February  6, 1892,  steamship  Caftos^  discharging  bal- 
last in  channel  at  entrance  to  Delaware  Bay;  March  4, 1892,  steamship 
Undsleighj  discharging  ballast  in  channel  at  entrance  to  Delaware  Bay; 
March  4, 1892,  steamship  Joseph  John,  dischargiug  ballast  in  channel 
at  entrance  to  Delaware  Bay;  June  4,  1892,  tug  Comet j  Capt.  Edward 
Gorman,  owned  by  American  Dredging  Company,  dumping  in  or  near 
channel  at  and  above  Mifliin  Bar  Dike;  June  4,  1892,  tug  Altoona^ 
Capt.  John  Scully,  owned  by  Pennsylvania  Bailroad  Company,  dump- 
ing in  channel  opposite  League  Island. 

The  Delaware  River  is  tributary  to  the  following  collection  districts:  Trenton, 
Philadelphia,  Wilmington,  and  Bridgoton.  The  amount  of  revenue  collected  in  these 
districts  during  the  year  ending  December  31, 1891,  was  $11,136,128.71. 

APPROPRIATIONS. 

Act  of—  ,  Act  of— 

July4.l836 $15,000  ,  March  3, 1881 $250,000 

June  10,  1872 10,000  August  2,  1882 286,000 

March3,1873 115,000  i  July5,1884 200,000 

Jnne23,  1874 60,000  August  5,  1886 210,000 

March3,1875 30,000  August  11, 1888 250,000 

August  14. 1876 40,  000  September  19, 1890 240, 000 

June  18,  1878 110,000  

March3,1879 201,000  Total 2,252,000 

June  14,  1880 235,000  i 
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EXPENDITURES. 

Totalto  June  30,  1892 $2,080,721.76 

Total  amoant  appropriated  on  present  project  to  Jane  30,  1892 900, 000. 00 

Total  expenditures  on  present  project  to  June  30,  1892 728, 721. 76 

Money  statement, 

July  1,1891,  balance  unexpended $271,640.45 

June  30,  1892,  amount  expended  during  fiscal  year 100, 362. 21 

July  1,  1892,  balance  unexpended 171,278.21 

July  1,1892,  outstanding  liabilities $4,629.67 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 122.23 

8,751.90 

July  1,  1892,  balance  available 162,526.34 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 212, 526.  Zi 

r  Amount  (estimated)  required  for  completion  of  existing  project 1,675,000.00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I      30,1894 : 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statements  concerning  the  foreign  commerce  of  the  Delaware  Rirer 
for  the  year  ending  December  31,  1891,  are  compiled  from  the  reports  of  the  Bosrd 
of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  the  city  of  Phil- 
adelphia : 


Articles. 


Gross  tons. 


Articles. 


ImporU. 

Drugs  and  chemicals 

Groceries  and  provisions 

Cement j 

Clay 

Coal 

Cotton  and  cotton  fabrics 

Coal  tar,  and  pitch  of 

Chalk 

Ghws 

Goatskins,  hides,  and  furs 

Fruits 

Fertilizers 

Hemp,  jute,  flax,  and  their  iabrics 

Hair,  and  manufactures  of 

Iron  ore 

Iron,  manufactured 

Tin  and  tin  plates 

Ores,  metals  and  man  ufactures  of,  others 

Live  stock  and  fowls 

Leather,  and  manufactures  of 

Kanufactures,  others 

Plast«r  of  paris 

Asphalt  and  asphidt  blocks 

Stone,  uid  manufactures  of 

Salt 


Sugar  and  molasses 

Sugarcane 

Seeds  and  plants 

Sulphur  ore 

Silks,  and  manufactures  of. 

Tobacco 

Wines  and  liquors 

Wool  uid  woolen  fabrics. . . . 


107,051 

7,748 

32,507 

13, 057 

879 

730 

1,948 

30,408 

3,079 

1,006 

14,528 

10,886 

14, 082 

5.088 

406,926 

11,564 

54,023 

5,168 

46 

038 

1,489 

14,249 

13,858 

1,778 

15, 174 

132,789 

401,831 

2,106 

28,004 

86 

442 

772 

7,676 

Wood  pulp,  paper  and  manufactures 

of 

Bags  and  other  paper  atock 

Miscellaneous 


Gross  toBA. 


s.sn 

31M 

1,717 


Total l,Ml,8n 


Exports. 

Agricultural  implements 

Animals  and  fowls 

Com  and  com  meal 

Wheat 

Flour 

Oats  and  oatmeal 

Oil  cake 

Cars  and  locomotiTes 

Coal 

Cotton  and  cotton  mannfaotares. . . 

Iron,  and  manufactures  of 

Other  metals,  and  manufactoree  of. 

Lumber,  and  manufactures  of 

All  other  manufactured  artidee. . . 

Groceries  and  provisiona 

Seeds 

Machinery  and  hardware 

Minwal  o4  and  products 

Other  oils 

Beef,  pork,  and  produota 

Glucose  or  grape  sugar 

Sugar  and  simp 

Tobacco  and  manufactures  of. 

Miscellaneous 

Total 


14.1 


mm 

101.11* 
48K 

11,111 

35<.m 

«.i« 

Of 


10.985 
1.4U 

IMS 

655,  m 

iim 

9e,4tt 

5.911 
&,» 

8.1» 
3,107 


fti^  99^^  ^w 


Value  of  imports $08«43ilSlt 

Value  of  exports [[,[      42,845,TSt 


106,  SI.  Ml 


Passengers  arriving  from  toT«V|,ii  qoxislXxVm.  . 
Passengerm  departing  Iot  foT«ic^coTKDX;AKa. 


4.6P 


Total 


v^os 
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Comparative  atatemeni  of  caluen  of  exports,  imports,  and  revenue  collected. 


Year. 


Exports.  Imports.  Revenue. 


1887 $33,813,024 

1888 '      28,012,879 


1889 
1890 
1891 


31, 403, 720 
36, 402. 951 
42,845.724 


$39, 572. 898 
45,020,132 
50, 996. 802 
56, 057.  Oil 
62, 438,  219 


$17,  960, 235 
20, 567, 684 
22, 612, 956 
27, 572, 351 
11, 121,  320 


Class. 


American  steam  vessels 
American  sail  vessels  . . 
Foreign  stMun  vessels . . 
Foreign  sail  vessels  — 


Foreign  entrances  and  clearances. 


Entered  from  foreign  ports.     Cleared  for  foreign  ports. 

With  car- 


With  cargoe!!. 


Xo. 

43 

310 

566 

278 


Tons. 
55, 713 
165,688 
804. 156 
152,761 


goes. 


In  ballast. 


5 
144 

28 


Total 1, 197   1,178,318  !l77 


4,329 
239.138 
27,598 


No. 

28 
,285 
401 
1276 


Tons. 
49, 626 
174, 553 
644,862 
175,  821 


271,065 


990  ,1,044.862 


Xo. 

14 

3 

78 

17 


Tons.  Xo. 

6, 353  85 

1, 477  603 

54,128  1,189 

8,448  599 


Total. 


112     70,406   2,476 


Tong. 
Ill,  692 
846, 047 
1. 742, 284 
364,628 


2,564,651 


The  following  statements  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  year  ending  December  31,  1891,  have  been  compiled  from 
'returns  made  to  this  office  by  shippers  and  consignees : 


Articles. 


I 


Arriving, 

Brick  and  terra-cotta 

Chemicals 

Coal 

Cement  and  plaster . 

Cotton 

Grain 

Hay 

Ice 

Iron,  pig 

Iron,  manufactured  . 

Xfumber 

Oysters  and  fish 

Produce  and  fruit. . . 

Phosphate  rock 

Fertilisers,  other . . .. 

Bailroadties 

Sugar 

Stone,  building 

Stone,  paving 

Sand 

Wood,  cord 

Miscellaneous 

Total 


Gross  tons. 


1, 


25.160 

8,194 

268,716 

9.877 

6,456 

26,384 

5.564 

517,608 

14.131 

85.206 

383,879 

28,502 

33, 717 

45,338 

15, 125 

27,478 

9.257 

88,523 

57.166 

666,471 

21,878 

980.848 


4.325,475 


Value. 


|i 


$86, 924 

268.779 

951,  791 

85.  249 

1,  291, 600 

732,340 

48. 179 

1, 015,  710 
305, 449 

2, 980, 169 

3,343,437 
463, 050 

1,290.350 
887,900 
185, 897 
164.838 

1, 061, 420 

237,  753 

106.192 

575,670 

67,623 

76,742,316 


9?,  482, 136 


Articles. 


Gross  tons.      Value. 


Departing. 


Brick 

Chemicals. 

Coal 

Cotton 


Grain 

Hay 

Iron,  pig 

Iron,  manufactured 

Lumber 

Manure 

Fertiliaers 

Oysters 

Petroleum  and  products 

Produce 

Sand 

Sugar 

Miscellaneous 


I 


• 


25,  .V22 
11, 367 

8,060 

6,509 

8,320 

44.901 

97,967 

40.292 

114,555 

42,272 

91, 714 

38,776 

5,080 

40,931 

2,258 

1, 662, 810 


Total I    6,188,879 


$90,800 

365,639 

12, 055, 786 

1, 612,  000 

204,530 

90,774 

716, 491 

8,  324, 446 

360,305 

123,885 

958,037 

1,284,000 

1,831,894 

76,625 

60,897 

270,960 

78,804,876 


102,226,045 


Pasaengers  arriving  at  Philadelphia 954,463 

Pasaengers  departing  from  Philadelphia 957,310 

Total 1,911,778 


906    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


Domestic  and  coaiiwise  arrivals  and  departures  in  cargo. 


ClAM. 


Steamers 

Sailing  Teasels 

Canal  Doats  and  barges 
Rafts 

Total 


♦15.  WB 

8,275 

125,283 

320 


49,770 


*  Excluding  tagboats  and  ferryboats. 

t  Including  14,M8  railroad  lighters  between  Camden  and  Philadelphia. 

t  Including  17,253  railroad  lighters  between  Camden  and  Philadelphia. 

SUMMARY. 
Freight  movement. 


Arrivals.  Depaitont. 


•I«,fl7l 
11,  ST 

in 


SClfl 


Foreign : 

Arriving.. 

Departing 
Domestic : 

Arriving. . 

Departing 


Total 


Grofls  tons.      Vslue. 


1,381.871  !  I82.41&219 


l,SiO.M6 

4, 325. 475 
6,188,879 


13,437,191 


42,MS,7M 

92,4311» 
102,221.043 


2»,912.I21 


Vessel  movement. 

Steam  vessels,  foreign  trade,  arriving 7SJ 

Sailing  vessels,  foreign  trade,  arriving d 

Steam  vessels,  foreign  trade,  departing 521 

Sailing  vessels,  foreign  trade,  departing 5*1 

St<^am  vessels,  domestic  trade,  arri viug 15.  MS 

Sailing  vessels,  domestic  trade,  arriving 8,215 

Canal  ooats  and  barges,  domestic  trade,  arriving 25.313 

Rafts,  domestic  tracte,  arri ving 32» 

Steam  vessels,  domestic  trade,  departing Hk<W 

Sailing  vessels,  domestic  trade,  departing 11,  K7 

Canal  boat.s  and  barges,  domestic  trade,  departing 27.9IT 

Rafts,  domestic  trade,  departing 179 

Total 108.319 


G    2. 


IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLTAKIJL 

AND  CAMDEN,  NEW  JERSEY. 

The  original  project  for  this  improvement  is  contained  in  the  report 
of  a  Board  of  Engineers,  dated  March  30,  1888,  and  published  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1888.  It  provides  for 
the  removal  of  Windmill  and  Smith  Islands  and  the  adjacent  shoals 
so  as  to  form  a  26-foot  channel  about  1,000  feet  wide,  or  wider  if  found 
practicable  during  the  progress  of  the  work,  along  the  front  of  th« 
revised  Philadelphia  wharf  line,  from  Kaighn  Point  to  the  foot  of 
Petty  Island.  It  is  further  proposed  to  widen  the  Pennsylvania  Chan- 
nel at  Petty  Island  so  as  to  give  it  a  width  of  about  2,000  feet,  a  deptii 
of  26  feet  over  a  width  of  about  1,000  feet,  more  or  less,  the  channel 
sloping  to  a  depth  of  12  feet  in  the  remaining  width,  and  a  resulting 
cross  section  at  \ia\t  \>\^^  ol  «Xi«w\,^^^^i^  ^<\5iare  feet.    The  quanti^  rf 
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material  to  be  removed  is  about  18,000,000  cabic  yards.  The  cost  of 
the  dredging  required  to  carry  out  this  project  was  estimated  at 
(3,500,000. 

This  project  provides  ftirther  for  the  simultaneous  regulation  of  the 
port  wardens'  lines  of  both  shores  of  the  river,  so  as  to  maintain  the 
assigned  section  of  the  new  channel,  and  the  establishment  of  these 
lines  by  actual  constructions  during  the  progress  of  the  work. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
appropriation  of  (200,000  for  continuing  this  improvement,  with  the 
following  provisions: 

Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  the 
work  required  for  the  improvement  of  the  Delaware  River  between  the  cities  of 
Philadelphia,  Pennsylvania,  and  Camden,  New  Jersey,  according  to  the  plan  reported 
by  the  Board  of  Engineers  and  transmitted  to  Congress  April  seven,  eighteen  hun- 
dred and  eighty -eight,  and  printed  as  House  Executive  Document  Two  hundred  and 
sixty y  Fiftieth  Congress,  first  session,  or  such  modifications  thereof  as  may  be  deter- 
mined upon  by  the  Secretary  of  War :  Provided,  That  the  cost  of  the  improvement 
shall  not  be  thereby  increased,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law. 

The  sundry  civil  act  approved  March  3, 1891,  appropriated  $300,000 
for  continuing  the  improvement,  with  the  following  provisions: 

Provided,  That  the  plan  for  the  improvement  may  be  modified  by  changing  the 
line  limiting  the  excavation  on  Petty  Island  to  such  position  as  the  Secretary  of  War 
may  consider  desirable,  and  the  material  to  be  removed  from  said  islands  and  shoals 
nnder  this  appropriation  and  appropriations  heretofore  made  shall  be  deposited 
and  spread  on  League  Island,  and  to  the  extent  of  the  cost  of  such  deposit  and 
spreaaing  the  said  appropriations  are  hereby  made  available:  Provided  further , 
That  the  title  to  any  additional  lands  acquired  for  this  purpose  shall  be  vested  in 
the  United  States  without  charge  to  the  latter. 

By  this  legislation  the  original  project  was  modified  by  providing  for 
the  deposit  and  spreading  of  material  on  League  Island,  a  work  which 
has  no  relation  to  the  scheme  of  harbor  improvement  and  the  cost  of 
which  was  not  included  in  the  original  estimates.  At  the  present  con- 
tract prices,  however,  this  additional  work  can  be  executed  without 
increasing  tlie  estimated  cost  of  the  improvement. 

Previous  to  the  commencement  of  the  past  liscal  year  the  following 
work  had  been  accomplished : 

During  the  fiscal  year  ending  June  30,  1890,  title  to  the  lands  neces- 
sary for  the  improvement  wavS  vested  in  the  United  States. 

During  the  fiscal  year  ending  June  30,  IgOl,  harbor  lines  conforming 
to  the  new  conditions  were  established  by  the  War  Department.  A 
contract  was  entered  into  with  James  A.  Mundy  «S:  Co.,  of  Philadel- 
phia, Pa.,  for  all  the  work  required  for  the  improvement.  This  con- 
tract provided  specifically  for  the  excavation  of  about  700,000  cubic 
yards  of  material  from  Windmill  Island,  to  be  deposited  on  League 
Island,  and  the  removal  of  about  8,200  feet  of  piling  and  revetment 
from  the  shores,  the  work  to  be  completed  on  or  before  December  31, 
1891. 

On  June  27, 1891,  at  the  request  of  the  contractors,  the  contract  was 
modified  by  providing  for  the  excavation  of  about  1,075,000  cubic  yards 
before  December  31, 1891,  in  order  to  permit  a  cut  of  12  feet  instead  of 
8  feet  below  mean  low  water,  and  thus  facilitate  the  use  of  deep-draft 
plant.  Under  this  contract  10,318  cubic  yards  of  material  were  removed 
from  Windmill  Island  and  deposited  alongside  of  the  dike  at  League 
Island,  and  work  was  in  progress  upon  the  removal  of  1,260  linear  feet 
of  revetment. 

A  hydrographic  survey  was  made  before  the  commeuc^m^vA.  ^^  Wv^ 
work. 
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On  December  31, 1891,  the  date  fixed  in  the  contract  for  the  com- 
pletion of  a  definite  portion  of  the  work,  1,369  linear  feet  of  revetment 
had  been  removed,  and  170,602  cubic  yards  of  material  had  been 
dredged  from  Windmill  Island,  99,229  cnbic  yards  of  which  had  been 
deposited  on  League  Island  and  the  remainder  along  the  shore  prepar- 
atory to  its  deposit  on  the  island.  At  the  request  of  the  contractors, 
who  stated  that  they  had  met  with  unexpected  obstacles  and  delays, 
the  time  for  the  completion  of  the  allotted  work  was,  on  December  2S, 
1891,  extended  to  June  30, 1892. 

During  the  past  fiscal  year  2,330  linear  feet  of  piling  and  revetmeut 
have  been  wholly  removed  and  923  linear  feet  have  been  removed  to  the 
level  of  low  water,  312,111  cubic  yards  of  material  have  been  dredged 
from  Windmill  Island  and  the  adjacent  shoal,  and  287,736  cubic  yards 
of  material  have  been  deposited .  on  League  Island.  That  portion  of 
the  dredged  material  which  has  not  been  deposited  on  League  Island 
has  been  placed  along  the  south  shore  of  the  island  near  the  pulsome- 
ters,  in  shallow  water  and  within  the  limiting  line  of  scour,  and  is  to 
be  transferred  to  the  island  as  soon  as  possible.  Payments  are  made 
only  for  material  actually  placed  on  the  island. 

During  the  year  repeated  surveys  were  made  at  and  in  the  viciuity 
of  League  and  Windmill  islands  to  determine  the  changes  in  progress. 

The  excavating  plant  employed  in  the  work  is  specified  in  the  follow- 
ing table: 


No. 


Name. 


Kind. 


V 

3 
4 

5 
6 
I 

8 
9 


America Dipper 

Columbua Endless  cbaiu 

Norwalk Dipper 

Randerson do 

Rattler do 

Starlmck do 

Achilles Clamahell 

Vim do 

Somers Dipjier 


I  Estimatod 
eapadtrftr 
,  12  boon. 


1,501 

Lam 

w 
i,» 

1.91 
7N 


The  following  table  gives  the  monthly  and  total  x>erfbrmances  of  the 
dredges  since  the  beginning  of  the  work: 


Date. 


1. 


10.318 
13, 682 
413 


1891.  ' 

Jane 

July 

Augast ... 

September ,    5, 406 

October 

1802.  I 

Harcb 3,995 

April 25,984 

May i 23,224 

June I  11,311  I    22,828 


22, 427 

16, 171 

22,347 

629 


Total 41,130     137,605 


3. 


6,615 

1,189 

5,391 

256 


13, 451 


4. 


5. 


6. 


7. 


8. 


4. 548  6. 889 
12,564  I  10,279 
11, 012  16, 041 


253 

3,311 

861 


1,419 
11,469 
11,023 

8,084 


276 
6, 166 


28,124     65,804     10,807 


5,686 

906 

622 

14,194 


2,509 


1,441 


Total 


43.  IT 

6L<6I 


11,  Mi 
4L9t 

AW 


21,468 


2,599       1,441     332.0 


By  comparison  of  the  survey  made  in  October,  1890,  before  the  com- 
mencement of  the  work,  with  surveys  made  in  December,  1891,  aod 
June,  1892,  it  is  found  that,  in  addition  to  the  material  removed  hj 
dredging,  about  &5^Q^  «:.\Mft  ^^\4%  of  material  have  been  removed  bj 
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scour  from  the  shoal  below  Windmill  Island.  The  surveys  show  no 
indications  that  the  movement  of  this  material  has  produced  any  inju- 
rious efiect  upon  the  channels  of  the  river. 

The  location  of  the  excavation  is  shown  on  the  accompanying  sketch. 

In  placing  the  dredged  material  on  League  Island  three  steam  pul- 
someters  have  been  employed.  Dredges  and  a  centrifugal  pump  were 
also  temporarily  used  for  this  purpose  while  the  pulsometers  were  being 
constructed  or  repaired.  The  following  is  a  brief  description  of  the 
pulsometers: 

Pulsometer  No.  1. — This  is  the  machine  known  by  the  contractors  as 
the  "  Big  Jim."  It  has  a  cylinder  capacity  of  15^  cubic  yards,  with  26- 
inch  intake  and  discharge  pipes.  This  pulsometer  was  at  first  estab- 
lished on  a  large  boat  and  pumped  material  directly  from  the  bottom, 
where  it  was  dumped  by  the  scows.  This  arrangement  did  not  give 
satisfactory  results,  and  in  October,  1891,  it  was  established  upon  a 
pile  foundation.  It  is  now  arranged  to  pump  material  directly  from 
the  scows. 

Pulsometer  No,  2, — The  construction  of  this  pulsometer  was  com- 
menced in  September,  1891,  and  completed  in  March,  1892.  Its  cylinder 
is  established  in  a  water-tight  caisson,  with  its  foundation  18  feet  below 
mean  low  water.  It  has  a  cylinder  capacity  of  33  cubic  yards,  with  30- 
inch  intake  and  discharge  pipes.  It  is  arranged  to  pump  material 
from  the  bottom,  where  it  is  dumped  by  the  scows.  It  will  probably 
be  reconstructed  so  as  to  pump  directly  from  the  scows. 

Pulsometer  No.  3, — This  small  machine  was  established  in  April,  1892, 
upon  the  caisson  of  pulsometer  No.  2,  to  determine  by  experiment  the 
practicability  of  pumping  the  material  directly  from  the  scows.  It  has 
a  cylinder  capacity  of  10  cubic  yards,  with  12-inch  intake  and  discharge 
pipes,  and  steam  slide  valves  controlled  by  hand.  The  intake  pipe  has 
a  flexible  rubber  joint  and  is  moved  by  a  light  derrick  controlled  by 
hand.  The  water  needed  to  dilute  the  material  is  pumped  through 
pipes  arranged  for  the  purpose.  The  experiments  with  this  machine 
were  so  satisfactory  that  pulsometer  No.  1  has  been  arranged  for  this 
method.  Its  advantages  over  the  method  of  pumping  from  the  bottom 
are  as  follows:  It  requires  the  pumping  of  much  less  water;  all  the 
oi>erations  are  under  view;  there  is  much  less  liability  to  stoppage  of 
the  pipes  by  logs,  roots,  and  stones;  it  is  easier  to  remove  obstructions 
and  make  repairs;  tight-bottomed  scows  can  be  employed,  and  all  the 
material  is  deposited  without  loss. 

The  following  table  gives  the  monthly  and  total  performances  of  the 
depositing  plant  since  the  beginning  of  the  work: 


July 

Angiist  — 
September , 
0<*t<»ber  — 
November  , 
Deceiiil>cr. 


January' 
Karrh  .. 
April  - . . 
May.... 
Jone 


Dnte. 


1891. 


No.  1. 


No.  2.         Xu.3.      I>re.lges,Xm- 


1892. 


Total .\ 


1.046 
20.  .V).5 
50,015 

27.  651 
709 
36.941 
15.  OWi 
15.711 


166.  526 


8.411 


41.310 
49.721 


3,  155 

12, 685 

8.213 


i 


12.  859 

2i.920 

9,927 

44.706 


24.0.-.3 


1.837 
893 


Total. 


3.155 

12,  685 

9,543 

r.  046 

21,892 

50,  908 

27,651 
9.120 
49.  800 
36.  WS 
64.948 


2,  730         287,  736 
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The  greatest  performances  of  the  pulsometers  per  actual  working 
hour  were  as  follows: 

Cub!.-  vardiL 

No.1 ".409 

No.  2 : 452 

No.  3 115 

The  total  amount  of  work  accomplished  to  June  30,  1892,  is  as  fol- 
low6: 

Removal  of  Windmill  Island :  Cubic  yanU 

Material  removed  by  dredging 322. 429 

Material  removed  by  scour 35jXTi 

Total 357,429 

Linev  feeL 

Piling  and  revetment  wholly  removed 2. 330 

Revetment  removed  to  low  water 923 

The  cost  of  this  work,  not  including  34,693  cubic  yards  of  material 
dredged  but  not  deposited  on  League  Island  and  923  linear  feet  of 
revetment  not  wholly  removed,  was  $33,560.27. 

Filling  at  League  Island :                                                                                             Cubic  yard*. 
Material  deposited  on  the  island 287, 736 

The  cost  of  this  work  was  $27,334.92. 

Under  date  of  June  24, 1892,  the  contractors  applied  for  an  exteiisiou 
of  three  months  of  the  time  fixed  for  the  removal  of  Windmill  Island 
and  the  adjacent  shoal  to  the  level  of  12  feet  below  mean  low  water, 
stating  that  they  expected  to  excavate  and  deposit  250,000  cubic  yards 
of  spoil  during  the  month  of  July,  1892,  and  at  least  300,000  cubic  yards 
during  each  month  thereafter.  Under  date  of  June  28,  1892,  the  time 
was  extended  to  July  31,  1892,  with  the  understanding  that  if  the 
amount  of  work  anticipated  is  executed  during  the  month  of  July  ao 
application  for  further  extension  will  receive  favorable  consideration. 
The  application  of  the  contractors  and  the  report  and  recommendation 
of  this  office  are  appended  hereto. 

Up  to  the  present  time  no  piers  or  bulkheads  have  been  advanced  to 
the  new  harbor  lines  either  on  the  Philadelphia  or  Camden  shores. 
The  adopted  project  for  the  improvement  requires  the  advance  of  piers 
and  bulkheads  during  the  progress  of  the  work.  Thi^  work  already 
executed  has  not  sufficiently  Increased  the  channel  volume  to  make 
this  advance  necessary,  but  when  Windmill  Island  has  been  excavated 
to  the  level  of  12  feet  below  low  wat^r  no  further  excavation  should  be 
made  in  this  part  of  the  harbor  until  comi)ensatioii  has  been  provided 
for,  especially  on  the  Camden  shore. 

It  is  understood  that  a  sufficient  part  of  the  Camden  shore  will  be 
advanced  as  soon  as  dredged  material  can  be  obtained  from  the  islands, 
but  under  existing  law  all  material  removed  with  funds  now  available 
must  be  deposited  on  League  Island.  Unless  the  advance  of  a  portion 
of  the  Camden  shore  can  he  provided  for  it  will  probably  be  necessary 
to  transfer  dredging  operations  to  the  north  shore  of  Petty  Island  and 
suspend  the  work  of  removing  the  islands  in  mid-channel  until  tbe 
filling  of  League  Island  has  been  completed. 

This  extensive  and  costly  improvement  was  undertaken  by  the  Gen 
eral  Government  upon  the  urgent  representations  of  the  local  authori- 
ties and  the  leading  commercial  and  trade  organizations  that  it  wa^ 
necessary  in  order  to  provide  for  a  large  increase  in  wharf  facilities 
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demanded  by  commerce.  The  complete  and  comprehensive  recon- 
struction of  the  Philadelphia  water  front  forms  a  most  important  part 
of  the  project,  and  this  part  was  to  be  effected  during  the  progress  of 
the  work  of  excavation  by  the  local  interests,  without  the  assistance 
of  the  General  Oovernment.  The  harbor  commissioners  for  the  city  of 
Philadelphia  have  given  this  subject  careful  consideration,  and  although 
there  are  considerable  dif&culties  in  the  way  of  preparing  a  satisfac- 
tory plan  of  operations,  it  is  believed  that  a  practical  solution  of  the 
problem  will  soon  be  reached.  At  the  request  of  the  board  of  harbor 
commissioners  I  submitted  to  them  a  preliminary  rex>ort  on  this  subject 
on  March  10, 1892.  This  report,  being  of  interest  in  connection  with 
the  improvement,  is  appended  hereto. 

The  commercisd  statistics  pertaining  to  this  work  are  included  in  the 
statistics  accompanying  the  report  for  improvement  of  Delaware  Eiver. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of 
entry,  there  was  collected  during  the  year  ending  December  31,  1891,  revenue  to  the 
amount  of  $11,121,320.14.  The  nearest  fort  and  light-houses  are,  respectively,  Fort 
Mifflin  and  Schuylkill  River  range  lights. 

APPROPRIATIONS . 

Act  of— 

August  11,  1888 $500,000.00 

September  19,  1890 200,000.00 

March  3,  1881 300,000.00 


1, 000, 000. 00 

EXPENDITURES. 

Total  to  June  30, 1892 364,208.56 

Total  appropriations  under  preseut  project,  to  June  30,  1892 700,  000. 00 

Total  expenditures  under  present  project,  to  J une  30,  1892 64, 208. 56 

Money  statement. 

July  1,  1891.  balance  unexpended $689,973.92 

.June  30,  1892,  amount  expended  during  fiscal  year 54, 182. 48 

Jnly  1,  1892,  balance  unexpended 635, 791. 44 

July  1,  1892,  outstanding  liabilities $19, 524, 54 

Jnly  1,  1892,  amount  covered  by  uncompleted  contracts. ..  616, 266. 90 

635, 791. 44 

Amount  appropriated  by  act  appro  v  ed  August  5,  1892 41, 000. 00 


f  Amount  (estimated)  required  for  completion  of  existing  project 2, 759, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
..      30,  1894 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


APPLICATION  OF  JAMK8  A.  MUNDY  A  CO.,  CONTRACTORS  FOR  THE  IMPROVEMENT  OF 
THE  HARBOR  OP  PHILADELPHIA,  FOR  FURTHER  EXTENSION  OF  TIME  FOR  COMPLE- 
TION OF  CERTAIN  WORK  PROVIDED  BY  THE  CONTRACT  TO  BE  COMPLETED  BY  DE- 
CEMBER 31,  1891. 

Philadelphia,  June  24,  1893, 

Sir  :  We,  the  contractors  for  the  work  of  improving  the  harbor  of  Philadelphia, 
respectfully  request  that  the  time  fixed  for  our  contract  for  the  removal  of  Windmill 
Island  to  the  12-foot  plane  be  extended  for  a  period  of  three  months  from  June  30, 
1892. 

Since  the  very  beginning  of  this  work  grave  difficulties  have  been  encountered, 
and  have  not  been  successfully  overcome  until  within  the  past  ten  days;  the  greatest 
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difficalties  have  arisen  in  connection  with  the  deposit  of  spoil  upon  League  Island, 
and  in  the  solution  of  that  problem  we  have  spent  much  time  and  energy,  and  a 
great  deal  of  money.    Our  experiments  and  experience  have  demonstrated  that  the 
spoil  is  of  such  a  nature  that  it  could  not  have  been  dumped  from  cars  except  by  the 
use  of  heavy  streams  of  wuter ;  and  even  now  powerful  pumps  must  be  used  to  throw 
streams  of  water  into  the  scows  to  cut  up  the  mud  and  in  order  to  dnmp  it  from  the 
scows.     Finally^  however,  the  big  pnlsometer  has  been  completed,  its  defects  hare 
been  remedied/ and  it  has  been  in  perfect  working  order  for  about  ten  days.     During 
that  period  the  pump  has  been  timed,  and  has  been  found  to  put  ashore  at  the  rate  of 
1,000  yards  of  spoil  per  hour,  and  on  one  occa^iion  it  went  as  high  as  1,500  yards  per 
hour  (750  yards  in  twenty-nine  minutes  by  actual  timing).    The  small  pnlsometer 
and  the  "  Big  Jim"  are  still  upon  the  work,  and  have  been  depositing  spoil.    The 
capacity  of  the  *^  Big  Jim"  when  taking  mud  from  the  scows  will,  it  is  believed,  he 
from  4,000  to  5,000  cubic  yards  per  day,  while  the  new  pnlsometer  can  easily  handle 
10,000  cubic  yards  per  day.    Under  these  circumstances  we  feel,  in  view  of  the  work 
actually  done  during  the  past  ten  days,  that  the  question  of  putting  the  spoil  ashore 
has  been  settled,  and  we  have  now  turned  our  attention  to  the  other  end  of  the  work. 
Circumstances  have  heretofore  caused  us  to  regard  the  filling  in  of  League  Island  ss 
the  principal  thing  to  be  done,  but  we  are  now  actively  engaged  upon  what,  of 
course,  is  the  real  work,  the  removal  of  Windmill  Island. 

Before  the  pnlsometer  was  completed  we  had,  at  considerable  expense,  kept  ft 
large  dredging  plant  upon  the  work,  though  we  were  obliged  to  keep  it  working 
just  long  enough  to  get  out  1,500  or  2,000  cubic  yards  per  day.  That  plant  we  hare 
still  here,  but  as  all  of  our  energies  have  been  until  recently  devoted  to  the  League 
Island  end,  we  find  the  oatpnt  of  our  dred^ng  plant  less  than  it  would  otherwiie 
have  been.  Repairs  and  alterations  are  being  pushed  rapidly,  and  at  the  preaent 
time  two  dredges  and  five  scows  are  almost  ready  to  be  again  put  to  work.  The  fol- 
lowing dredffes  are  actually  at  work  to-day,  namely,  the  Columbut,  America,  JcftiUef, 
and  StarhucK,  On  the  23d  instant  these  dredges  excavated  4,538  cnbic  yards  doling 
the  usual  working  hours.  Of  this  amount  the  Columhu9  dredged  only  1,767  cubic 
yards,  as  she  had  not  at  the  time  succeeded  in  making  a  good  bed  for  herselft  and 
was,  besides,  working  in  a  pile  of  old  stone  ballast.  This  dredge  has,  however,  an 
actual  record  of  3,5(£  cubic  yards  per  day,  and  we  now  expect  her  to  average  fUlr 
3,000  cubic  yards  per  day.  The  average  daily  capacity  of  tne  plant  now  at  work,  as 
shown  by  their  actual  performance,  is  about  as  follows : 

Cubic  jard& 

Columhu9 3,  ODD 

America  (has  a  record  of  2,200  cubic  yards) 2,  <)00 

Starhuok  (is  doing  about  this  amount  daily) 900 

Achilles  (has  a  record  of  this  amount  on  this  work) 1.500 

Total 7,300 

Arrangements  are  being  made  for  night  work,  and  a  part  of  the  plant  will  work 
at  night  next  week,  so  that  the  capacity  of  the  plant  now  at  work  should  then  be 
about  9,000  to  10,000  cubic  yards  daily,  at  the  very  least. 

In  addition  to  this  the  Norwalkf  now  under  repairs,  will  be  ready  for  work  in  a 
few  days,  and  has  a  capacity  of  750  cnbic  yards;  the  Rattler j  which  met  with  an 
accident  and  sank  a  few  days  ago,  has  been  raised,  and  is  almost  ready  for  work. 
Her  capacity  is  1,250  cubic  yards  per  day,  and  she  has  repeatedly  exceeded  this 
amount  on  tlie  present  work.  The  actual  capacity  of  the  plant  now  on  the  work  is, 
therefore,  between  11,000  and  12,000  cubic  yards  daily.  This  output  we  expect  to 
reach  in  a  few  days,  and  though  our  dredges  have  individually  reached  the  amonnte 
allotted  to  them,  we  have  not  yet  reached  our  maximum  capacity  in  one  day  for  the 
following  reasons : 

(1)  Because  the  Narwalk  and  Battler  are  under  repairs. 

(2)  Because  so  much  of  our  attention  has  been  devoted  to  League  Island  that  oor 
tug  and  scow  service  is  not  so  well  organized  as  it  should  be,  or  as  it  soon  will  Ite. 

(3)  Because  five  of  our  scows  have  been  temporarily  taken  from  the  work  to  have 
their  dumping  gear  improved,  as  required  by  the  nature  of  the  spoil. 

(4)  Because  we  have  not  yet  commenced  night  work. 

In  addition  to  the  above-mentioned  plant,  we  have  just  made  arrangements  to  pnt 
upon  the  work  a  tugboat,  six  scows,  and  at  least  one  dredge.  This  plant  is  already 
in  the  Delaware  and  will  be  at  work  early  next  week.  When  these  scows  ait 
obtained  the  output  of  our  present  plant  will  be  much  increased. 

If  from  any  reason  the  capacity  of  our  plant  should  prove  less  than  we  expect 
we  will  obtain  additional  dredges.  This,  we  believe,  will  be  an  easy  matter,  now 
that  the  pulsonwtei  \%  aX  \?otY. 
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With  the  plant  now  nnder  our  control,  we  expect  to  excavate  and  deposit  250,000 
oabic  yards  of  spoil  during  the  month  of  July,  1892,  and  at  least  300,000  onbio  yards 
each  month  thereafter. 
Very  respectfullyi 

Jambs  A.  Mundt  A  Co. 
Ifj^.  G.  W.  Raymond, 

Corp*  of  Engineen, 


BXCOMMENDATIOir. 

United  States  Enginxbr  Offxos, 

Philadelphia,  Pa,,  Jufie  25, 1898m 

General:  I  have  the  honor  to  transmit  herewith  a  letter  dated  June  24, 1892, 
from  Messrs.  James  A.  Mnndy  6l  Co.,  of  Philadelphia,  asking  an  extension  of  time 
for  the  completion  of  certain  work  provided  for  in  their  contact  for  the  improve- 
ment of  Philadelphia  Harbor,  dated  April  23, 1891. 

The  contract,  as  modified  at  the  request  of  the  contractors  on  July  6,  1891,  by  au- 
thority of  Department  letter  dated  June  27, 1891,  provides  for  the  removal  of  Wind- 
mill Island  by  dredging  and  scour  to  a  level  of  Vi  feet  below  mean  low  water,  the 
amount  of  material  to  be  thus  removed,  all  of  which  is  to  be  deposited  on  Leaspe 
Island,  being  estimated  at  1,075,000  cubic  yards,  and  for  the  removal  of  about  8,200 
linear  feet  of  piling  and  revetment  inclosing  the  island. 

By  the  terms  of  the  contract,  this  work  was  to  have  been  completed  on  or  before 
December  31, 1891 ;  but  at  the  request  of  the  contractors  the  time  for  completion  was, 
on  December  28,  1891,  extended  to  June  30,  1892,  by  authority  of  Department  letter 
dated  December  26,  1891.  The  contractors  state  reasons  for  the  delay  in  the  work 
and  ask  a  further  extension  of  three  months  of  time  for  its  completion. 

llie  total  amount  of  work  accomplished  up  to  and  including  this  date  is  as  follows: 

Two  thousand  two  hundred  and  thirty-three  linear  feet  of  piling  and  revetment 
have  been  wholly  removed,  and  1,020  linear  feet  have  been  removed  to  the  level  of 
low  water.  Three  hundred  and  six  thousand  and  fifty-seven  cubic  yards  of  material 
have  been  removed  by  dredging,  271,688  cubic  yards  of  which  have  been  deposited 
on  League  Island.  The  last  survey^  made  during  the  present  month,  indicates  that 
at  least  ^,000  cubic  yards  of  material  have  been  removed  by  scour  above  the  12-foot 
plane,  making  the  totaJ  excavation  about  331,057  cubic  yards.  This  is  less  than  one- 
third  of  the  work  required  by  the  contract. 

The  contractors  ^ve  an  the  cause  of  their  delay  the  difficulties  encountered  in  es- 
tablishing a  satisiactorv  plant  for  the  depositing  of  material  on  League  Island. 
These  difficulties  are  fully  recognized,  but  they  do  not  furnish  a  satisfactory  excuse 
for  their  failure  to  execute  a  considerable  part  of  the  work.  The  removal  of  revet- 
ment might  have  proceeded  much  more  rapidly,  notwithstanding  the  difficulties  of 
depositing  material  at  League  Island,  yet  tne  contractors,  although  repeatedly  urged 
to  greater  progress,  have  failed  to  accomplish  this  part  of  the  work.  Dunn|r  the 
past  ten  days  an  average  of  about  2,928  cubic  yards  nave  been  dredged  at  Windmill 
u^and  and  deposited  on  Lea^e  Island.    Had  a  suitable  dredging  and  transporting 

Slant  been  employed,  three  times  this  quantity  might  easily  have  been  handled,  for 
tie  depositing  plant  has  been  idle  for  want  of  material  during  a  large  part  of  the 
time. 

The  depositing  plant  established  by  the  contractors  at  League  Island  now  con- 
sists of  three  pulsometers,  one  of  which  pumps  material  from  the  bottom  of  the 
river  and  the  others  remove  it  directly  from  the  scows.  Owiujy^  to  the  character  of 
the  material,  much  difficulty  has  been  experienced  in  adapting  this  plant  to  the 
work  reouired.  I  am  of  the  opinion  that  with  proper  management  it  can  now  de- 
posit at  least  10,000  cubic  yards  per  day.  The  excavating  and  transporting  plant  is 
not  now  in  a  satisfactory  condition,  but  it  can  be  readily  improved. 

If  this  work  is  to  progress  in  future  at  its  previous  rate  it  is  not  to  the  interest  of 
the  United  States  to  continue  this  contract.  The  contractors,  however,  state  in 
their  application  for  extension  that  they  '^  expect  to  excavate  and  deposit  250,000 
cubic  yards  of  spoil  duringthe  month  of  July,  1892,  and  at  least  300,000  cubic  yards 
each  month  thereafter.''  This  is  as  rapid  a  rate  of  progress  as  is  considered  desirable 
under  existing  circumstances,  and  if  it  can  be  attained  an  extension  of  time  for  the 
execution  of  the  work  is  believed  to  be  to  the  interest  of  the  United  States. 

In  view  of  the  fact  that  the  contractors*  have  repeatedly  made  promises  in  writing 
which  they  have  not  succeed. ed  in  fulfilling,  I  have  the  honor  to  recommend  that  the 
time  for  the  completion  of  the  work  specified  be  extended  to  July  81, 1892,  with  the 
understanding  that  if  250,000  cubic  yards  of  material  axe  removed  from  WindsnalL 


914         REPORT   OF   THE    CHIEF   OF   ENOINEERS,  U.  8.  ARMT 

Island  and  deposited  on  League  Island  during  the  month  of  Jnly,  as  propooed  bv  the 
contractors,  an  application  for  further  extension  will  receive  favorable  considemtion. 
Should  this  extension  be  granted,  it  should  be  understood  that  the  United  States 
retains  its  right  to  require  the  contractors  to  increase  the  monthly  excavation  to 
400,000  cubic  yards,  as  provided  in  the  contract,  should  the  circumstances  of  the  work 
render  such  increase  desirable. 

Very  respectfully,  your  obedient  semuit^ 

C.  W.  Ratmohd, 
Major,  Ccrp9  o/En^tmeen, 


Brig.  Gton.  Thomas  L.  Casst, 

Ch^f  of  EngineerB,  If.  8,  A. 


AJPPBOYAL,  OF  BXCOMIIKNDATIOV. 
[Ftrtt  indofn«iiieni.] 

OxncB  Chixf  ov  EKonasSRS, 

U.  S.  Armt, 
June  28,  lS9i, 

Respectfhlly  returned  to  Mij.  Raymond,  Corps  of  Engineers,  approved,  as  r6^ 
ommended. 

When  such  record  as  may  be  necessary  haa  been  made  this  pai»er  will  be  retnnwd 
to  this  office. 
By  command  of  Brig.  Gen.  Casey: 

Thos.  Turtlk, 
Captain,  Corps  of  Engineen, 


PREIJMINART  FLAN  FOR  THE  BSCONSTRUCTTON  OF  THE  PHILADELPHIA  WATER  FROITT 
SUBMITTED  BT  MAJOR  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  TO  THE  BOARD  OP 
HARBOR  COMMISSIONERS  FOR  THE  CITT  OF  PHILADELPHIA,  PA. 

Philadelphia,  Pa.,  March  10, 189g, 

Dear  Sir  :  In  compliance  with  the  request  of  the  Board  of  Harbor  Commissionen 
for  the  city  of  Philadelphia,  expressed  m  a  resolution  ado{>t«d  July  8,  1891, 1  have 
the  honor  to  submit  the  following  preliminary  plan  for  the  increase  of  the  landing 
accommodations  at  this  port : 

Hie  project  for  the  improvement  of  the  harbor  of  Philadelphia,  now  in  process  of 
execution  by  the  United  States,  has  for  its  principal  object  the  readjustment  of  the 
main  ship  channel,  so  as  to  permit  the  widening  of  Delaware  avenue  and  the  exten- 
sion of  tne  piers  along  the  water  front  of  the  city.  This  project  was  adopted  by  C<mi- 
gress  in  the  act  of  September  19,  1890,  and  it  requires  the  progressive  extension  d 
uie  solid  filling  and  piers,  during  the  progress  of  the  work,  as  a  necessary  part  of  the 
improvement.  Thus  the  early  adoption  of  a  plan  for  the  reconstruction  of  the  water 
front,  and  the  commencement  of  its  execution,  are  imperatively  demanded  both  by 
tiie  needs  of  commerce  and  the  requirements  of  the  project  for  channel  lectificsr 
tion. 

GENERAL  CONDITIONB. 

The  preliminary  plan  of  reconstruction  now  submitted  as  a  basis  for  the  discussions 
of  the  board  has  been  prepared  to  conform  to  the  bulk-head  and  pier-head  lines  con- 
ditionally established  by  the  Secretary  of  War,  January  20,  1891,  in  accordance  with 
the  provisions  of  the  act  of  September  19,  1890,  and  to  the  conditions  imposed  by  the 
adopted  project  for  the  harbor  improvement. 

The  harbor  lines  were  established  "  subject  to  the  condition  that  wharves  shall  onlj 
be  extended  beyond  the  present  legal  port  wardens  lines,  at  such  times  and  plscee 
as  may  be  approved  by  the  Secretary  of  War."  They  are  included  between  Moon 
and  Otis  streets.  The  plan  of  reconstruction  now  under  consideration,  howeTv;, 
terminates  at  Shackamaxon  street,  since  the  lines  between  Shackaniaxon  and  Otis 
streets  may  require  readjustment,  in  view  of  recent  legislation  involving  a  possible 
change  in  the  location  oi  the  projected  channeL 

Special  attention  is  invited  to  the  provisions  of  the  act  of  September  19, 1890,  under 
which  the  harbor  lines  have  been  conditionally  established.  The  act  provides  that 
**  where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of  harbcr 
lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and  is  herehr, 
authorized  to  cansft  btlcVi  Wwe^  to  \»  established,  beyond  which  no*  piers,  wharv«. 
bolk-headB,  ot  othex  woxka  tShaiilXA  «sXft3i.^»^  ^x  ^^^^^^Mita  made,  except  ondw  sad 
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regnlations  as  may  be  prescribed  from  time  to  time  by  htm/'  Under  this  authority 
the  Secretary  of  War  may  prescribe  regulations  to  govern  the  construction  of  all 
structures  between  the  bulk-head  and  pier-head  lines,  should  he  consider  such  regu- 
lations essential  to  the  preservation  and  protection  of  the  harbor. 

The  plan  of  improvement  adopted  by  Congress  in  the  act  of  September  19, 1890, 
requires  that  the  solid  filling  shall  in  due  time  be  carried  out  to  the  new  bulkhead 
line  throughout  the  whole  extent  of  the  water  front,  and  that  a  sufficient  number  of 
piers  prolonged  or  newly  constructed  shall  at  proper  times  be  extended  to  the  new 
pier-head  line.  These  conditions  are  imperative,  for  they  were  assumed  in  determining 
the  cross-sections,  cluuinel  volumes,  and  location  of  the  deep-water  line  which  form 
the  basis  of  the  plan  established  by  law. 

It  is,  however,  neither  necessarv  nor  possible  to  fully  effect  the  contemplated 
changes  in  the  immediate  future,  but  regulations  governing  the  method  of  recon- 
struction in  confonnitv  with  these  conditions  should  now  be  adopted,  and  no  future 
constructions  should  be  permitted  on  the  water  front  which  are  not  in  accordance 
therewith. 

The  establishment  of  regulations  conforming  to  the  conditions  above  stated 
involves  the  consideration  of  questions  which  are  as  difficult  as  they  are  important. 
It  is  necessary  to  determine  what  number  of  piers  will  be  sufficient  to  extend  to  the 
pier-head  line,  whether  the  partial  extension  of  anv  piers  will  be  permissible,  and  in 
what  way  the  method  of  pier  construction  adopted  will  exert  an  influence  upon  the 
channel.  These  questions  have  been  investigated  theoretically,  and  also  by  a  labori- 
ous study  of  the  cnanges  in  the  river  itself.  A  very  brief  statement  of  the  problem 
and  the  results  obtained,  to  indicate  the  part  played  by  the  reconstructed  water 
firont  in  the  general  scheme  of  ratification,  i&  all  that  can  be  attempted  in  this 
report. 

STATEMEMT  OF  THE  PROBLEM. 

If  we  suppose  the  islands  and  shoals  removed,  the  Petty  Island  channel  widened 
and  BoUd  quay  walls  built  continuously  along  the  pier-head  lines  of  the  Philadelphia 
and  Camden  shores,  we  shall  have  the  theoretical  rectification  which  formed  the 
basis  of  the  plan  of  the  board  of  1888.  The  river  will  be  able  to  permanently  main- 
tain its  cross-section  at  ever^  point.  The  line  of  deep  water  will  be  a  smooth  and 
uniform  curve  near  the  Philadelphia  quay  wall  and  nearly  parallel  to  it.  The 
advance  of  the  Camden  shore  and  the  change  in  the  direction  and  quantity  of  the 
ebb  current  will  be  the  principal  agents  working  to  prevent  the  re-formation  of  the 
islands  and  shoals,  while  the  advance  of  tbe  Philadelphia  shore  will  have  simply  cor- 
rected the  irregularities  of  the  deep- water  line  and  moved  it  nearer  to  the  line  of  mid- 
channel.  It  is  important  to  notice  that  an  advance  of  the  shore  on  the  convex  side 
produces  a  scouring  effect  which  extends  much  farther  into  the  ri  rer  than  an  advance 
on  the  concave  side.  This  is  very  plainly  indicated  by  a  comparison  of  all  the  exist- 
ing charts. 

The  advance  of  the  Philadelphia  shore  line,  therefore,  so  far  as  it  relates  to  the 
scheme  of  channel  improvement,  has  for  its  object  to  locate  and  hold  the  deep-water 
line  in  a  proper  position  rather  than  to  compensate  for  an  increase  of  channel  volume 
resulting  from  tne  removal  of  the  islands  and  shoals.  The  depth  along  the  deep- 
water  line  is  not  a  matter  of  importance,  since  it  is  sure  to  be  greater  than  necessary 
whatever  conditions  may  exist,  but  the  form  and  location  of  the  deep-water  line  are 
matters  of  great  consequence,  since  this  line  indicates  the  character  and  uniformity 
of  the  channel.  If  the  deep-water  line  exhibits  violent  and  irregular  bends^  instead 
of  following  a  smooth  and  uniform  curve,  we  know  that  the  channel  will  be  irregular 
and  can  not  be  permanently  maintained  under  the  action  of  the  ever  varying  rorces 
at  work  upon  it. 

If  we  now  substitute  for  the  solid  quay  wall  along  the  Philadelphia  shore  a  sys- 
tem of  piers  separated  by  considerable  distances  from  each  other  and  extending  to 
the  pierhead  line,  the  deep-water  line  will  be  deflected  inward  between  the  piers. 
If  shorter  piers  not  extending  to  the  pierhead  line  are  constructed  in  the  intervals, 
the  irregularities  in  the  deep-water  line  will  be  greatly  increased.  If  the  short  piers 
are  omitted  and  the  long  piers  are  brought  sufficiently  near  to  each  other,  the  deep- 
water  line  will  be  brou^t  practically  into  coincidence  with  the  location  determined 
by  a  solid  wall.  If  the  piers  are  of  an  open  construction,  permitting  a  free  flow  of 
the  currents,  a  regular  deep-water  line  may  be  maintained  with  wider  dock  intervals 
than  when  the  piers  present  solid  obstructions  inducing  irregularities  in  the  move- 
ment of  the  water. 

These  statements  are  strikingly  illustrated  by  the  hydrographic  surveys  of  1843 
and  1890.  In  1843  the  number  of  piers  on  the  water  front  oet  ween  Washing^n  avenue 
and  Green  slree^^  was  80,  only  15  of  which  extended  to  the  pierhead  line.  The  deep- 
water  *ne  presented  ^eat  irregularities.  In  1890  the  number  of  piers  in  the  same 
intoimi  was  69,  of  which  42  extended  to  the  pierhead  line.  Although  irrexulsjcv^^M^ 
■till  exist  in  the  deep-water  line,  its  umformity  baa  'bottiv  fpnaAA^  Sxi£^i»^^^V^^^^^^ 
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of  the  fact  that  the  waterway  has  heen  unduly  narrowed,  and  the  SToragedoek 
interval  has  heen  increased. 

It  may  he  considered  established  that  the  principal  oaose  of  hnrtfhl  irregnlaritici 
in  the  deep-water  line  is  variation  in  the  lengths  of  the  piers.  Too^reat  a  width  be- 
tween the  piers  is  also  a  secondary  caase  of  deflection,  bnt  the  existing  Gonditions 
are  so  complicated  by  the  presence  of  the  islands  and  shoals  that  the  greatest  interval 
between  piers  which  can  be  permitted  without  injury  to  the  form  ofthe  channel  can 
only  he  aetermined  by  observations  during  the  progress  of  the  rectification.  It  is 
certain,  however,  that  ^eater  intervals  may  be  adopted  with  open  pion  than  witii 
those  which  present  solid  obstructions. 

GONDITIONS  FOB  THB  FLAN. 

The  conditions,  therefore,  which  are  imposed  upon  the  plan  of  TeeonstmetSon  hj 
the  project  for  cnannel  improvement  adopted  by  the  Unitecl  States  are  as  follows: 

1.  The  plan  must  assure  the  Ultimate  extension  of  solid  filling  to  the  established 
bulkhead  line  throughout  the  whole  extent  of  the  water  front. 

2.  It  must  assure  the  construction  or  extension  of  a  sufficient  number  of  piers  to 

Eroperly  establish  the  deep-water  line ;  it  most  require  the  full  extension  to  tne  pier- 
ead  line  of  all  piers  necessar;^  for  this  purpose^  and  it  must  prohibit  the  partial  ex- 
tension of  piers,  at  least  until  the  new  conditions  of  the  channel  have  been  folly 
determined. 

3.  It  must -assure  the  adoption  of  methods  of  pier  constmotion  which  will  pennit 
80  far  as  possible  a  free  movement  of  the  currents. 

These  conditions  will  doubtless  be  ^enforced  to  some  extent  through  regnlAtions  of 
the  War  Department,  to  be  established  under  the  provisions  of  the  act  of  September 
19,  1890,  as  will  be  hereafter  more  fully  explained. 

Thus  far  I  have  considered  the  problem  merely  in  its  relation  to  the  work  of  im- 
provement undertaken  by  the  General  Government ;  but  other  important  consider*- 
tions  relating  to  the  present  and  prospective  needs  of  commerce  must  receive  atten- 
tion in  the  preparation  of  a  plan  for  the  increase  of  the  lauding  accommodations  of 
the  port.  The  extent  of  the  water  front  is  limited.  A  plan  which  would  fnruidi 
ample  accommodations  for  the  business  of  the  present  day  might  prove  inadequate 
to  satisfy  the  demands  of  commerce  in  the  future,  the  extent  of  which  it  is  now  im- 
possible to  foresee.  The  history  of  similar  undertakings  in  other  ports  of  the  world 
^ives  us  a  right  to  anticipate  an  enormous  increase  in  the  business  of  the  port  when 
its  improvement  hae  been  completed  and  a  permanent  deep-water  channel  has  been 
established  to  the  sga.  It  is  therefore  important  that  the  plan  adopted  shall  so 
utilize  the  whole  water  front  as  to  accommodatie  in  the  best  potssible  manner  all  the 
present  and  future  commercial  interests  of  the  city.  To  this  end  the  conditions 
which  should  regulate  the  arrangement  and  dimensions  and  the  methods  of  con- 
struction of  the  piers  and  docks  should  be  determined. 

It  appears  to  be  the  general  opinion  of  those  having  the  most  experience  in  matters 
of  trausportatiou  that  a  width  of  about  80  feet  for  piers  is  best  adapted  to  the  gen- 
eral purposes  of  commerce.  This  width  permits  a  double  track  along  tl^  axis  ofthe 
pier  with  temporary  storage  spaces  of  sufficient  capacity  on  each  side.  The  docks 
or  water  spaces  between  the  piers  should  be  of  sufficient  width  to  permit  large 
vessels  to  lie  at  both  piers  and  coal  on  both  sides  at  the  same  time,  leaving  a  space 
between  for  passage  to  the  wharf  at  the  bulkhead  line.  A  width  of  250  feet  is  not 
too  g^eat  for  these  purposes.  It  is,  however,  desirable  to  utilize  existing  stmctnies 
so  far  as  possible,  and  to  interfere  with  private  interests  only  where  such  interference 
is  unavoidable.  In  the  plan  now  submitted,  therefore,  the  minimum  width  of  pien 
has  been  taken  at  75  feet  and  the  maximum  width  at  100  feet,  and  I  have  sought  to 
obtain  a  dock  width  of  about  200  feet,  except  in  special  cases.  The  plan  haa  been 
prepared  in  the  following  manner: 

PREPABATION  OF  THB  PLAN. 

1.  An  accurate  map  of  the  water  fh)nt  was  constructed  firom  data  obtAfned  firom 
the  U.  S.  Engineer  Office  and  the  office  of  the  city  engineer.  Ui>on  this  map  the 
harbor  lines  of  the  United  States,  showing  the  future  limits  of  open  and  solid  filling, 
were  carefully  laid  down. 

2.  The  names  of  the  riparian  owners  were  obtained  from  official  sources,  corrected 
by  personal  inquiry,  ana  recorded  on  the  map. 

3.  A  preliminary  or  trial  plan  of  a  system  of  piers  was  prepared  so  as  to  conform 
as  far  as  possible  with  the  conditions  above  established,  keeping  in  view  the  desira- 
bility of  utilizing  existing  structures  and  interfering  as  little  as  possible  with  private 
iaterests. 

4.  The  water  firont  "WM  di^^^  vnV)  ^^^\\QiTi%^<  convenient  len^h,  and  plans,  on  • 
large  soal^  were  piepsAed,  vQiqwVtl!^  iox  ^m^^ar^crv  ^(^  ^ssANss^^ater  front  and 
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ihe  |irop<Meil  jMOOOfitractioii.  These  plans  were  sent  to  the  riparian  owners  and  to 
other  interested  parties,  with  a  letter  reqaesting  a  full  expression  of  their  views  and 
wishes. 

5.  After  a  reasonable  time  had  been  given  to  ascertain  the  views  of  interested  parties, 
the  plan  was  carefally  restiidied  in  the  light  of  the  new  information  obtained.  It 
is  shown,  as  finally  submitted,  on  the  map  accompanying  this  report.  Where  it  has 
been  possible  "without  too  great  departure  from  tne  general  plan  I  have  introduced 
desired  changes ;  but  in  some  cases,  especially  those  connected  with  railway  traffic 
and  requiring  exceptional  arrangements,  I  have  thought  best  to  leave  the  question 
for  the  consideration  of  the  Board. 

I  regret  that  very  few  suggestions  with  reference  to  the  plan  of  reconstruction 
have  been  received  from  the  owners  of  riparian  property ;  for  I  am  aware  that  the 
proposed  reconstruction  will  conflict  with  many  mterests,  and  it  was  my  desire  to 
make  it  conform  to  those  interests  so  far  as  possible.  It  should  be  remembered,  how- 
ever, that  this  is  submitted  merely  as  a  preliminary  plan,  and  its  adoption  is  not 
recommended  until  it  has  received  careful  revision  by  the  board  of  harbor  commis- 
sioners, after  full  public  hearing  and  discussion. 

The  best  method  of  procedure  to  insure  the  practical  execution  of  this  or  any  other 
plan  of  reconstruction  will  be  considered  in  the  sequel.  A  few  explanatory  remarks 
relating  to  its  general  character  and  to  the  objections  which  may  be  made  to  its  adop- 
tion ftce  now  desirable. 

OBJECTIONS  TO  THE  PLAN. 

This  plan  has  been  pronounced  impracticable,  and  it  has  been  said  that  ''it  would 
be  unwise  to  try  such  a  construction  if  for  no  other  reason  than  it  would  be  beyond 
the  necessities  of  the  port,  so  far  indeed  that  the  ma^itude  of  the  project  would 
inevitably  defeat  the  improvement  scheme  itself.''  The  total  area  of  the  existing 
wharves  between  Moore  and  Shackamaxon  streets  is  1,898,600  square  feet,  and  the 
total  area  of  the  new  wharves,  as  laid  out  upon  the  plan,  is  2,372,700  square  feet.  It 
is  true,  as  has  been  said,  that  ''  the  most  sanguine  believer  in  the  growth  of  the  com- 
merce of  Philadelphia  can  not  anticipate  its  expansion  in  this  ratio  in  the  immediate 
future;  and,  if  carried  out,  it  would  certainly  deteriorate  the  value  of  wharf  prop- 
erj^  in  general,  the  supply  being  greater  than  the  demand." 

These  criticisms  are  based  upon  a  misconception  of  the  character  of  the  plan  sub- 
mitted. It  is  not  intended  to  attempt  the  actual  construction  of  such  a  system  of 
piers  in  the  immediate  future  or,  perhaps,  even  in  the  remote  future.  It  is  a  plan  in 
accordance  with  which  the  new  water  front  is  to  be  naturally  developed  as  slowly 
or  as  rapidly  as  the  needs  of  commerce  may  determine,  only  a  few  constructions  de- 
manded by  the  necessities  of  the  channel  improvement  being  now  required.  It  aims 
to  prevent  constructions  which  will  injure  the  harbor,  or  interfere  with  ito  future 
development  to  any  extent  which  may  be  found  desirable.  Finally^  as  is  explained 
hereafter^  the  plan  provides  for  its  own  modilication  should  its  restrictions  be  found 
by  experience  to  bear  too  hardly  upon  the  business  interests  of  any  locality. 

It  has  been  said  that  the  conditions  established  to  regulate  the  width  of  piers  and 
docks  adapt  the  system  principally  to  the  necessities  of  railroads  and  the  trans- 
atlantic steamship  lines,  and  that  there  are  other  commercial  interests  which  require 
accommodations  of  a  different  character.  The  business  of  the  transatlantic  lines  is 
confined  principally  to  the  transportation  of  articles  of  bulk,  which  are  received 
from  or  transferred  to  cars  and  lignters;  while  the  business  of  the  coastwise  steam- 
ship lines  covers  a  much  greater  number  of  small  packages  of  aJl  kinds,  which  are 
received  from  or  delivered  to  a  great  number  of  shippers  or  consignees  in  smaller  lots, 
thus  necessitating  greater  space  upon  the  piers  for  the  purpose  of  receiving  and  de- 
livering, which  is  mostly  done  by  teams.  Thus  it  appears  that  for  the  uses  of  the 
coastwise  trade  some  piers  are  desirable  of  even  greater  width  than  those  provided ; 
and  wider  piers  are  also  needed  in  some  cases  for  railway  companies  where  two  tracks 
are  not  sufficient  for  handling  their  freight. 

On  the  other  hand,  the  requirements  of  some  other  interests  can  be  fully  satisfied 
by  piers  and  docks  of  very  much  less  dimensions.  Thus,  for  example,  the  Iruit  busi- 
ness is  transacted  in  vessels  of  small  or  moderate  size.  The  cargoes  must  be  handled 
rapidly,  a  portion  being  transported  in  wagons  from  the  wharves  into  the  city  and 
a  portion  being  loaded  at  the  same  time  into  railway  cars  on  floats ;  so  that  for  this 
business  railway  tracks  along  tbe  pier  are  neither  necessary  nor  desirable. 

It  has  been  remarked  that  '*  Philadelphia  is  more  than  a  commercial  port:  it  is,  in 
addition  to  that,  a  large  manufacturing  center,  and  much  of  the  incidental  service 
in  connection  therewith  is  done  by  water  in  small  craft;  and  there  is  just  as  great  a 
necessity  to  provide  for  that  feature  of  the  Delaware  Kiver  commerce  as  for  that  that 
comes  across  the  ocean.'' 

It  is  to  be  remembered,  however,  that  these  piers  occupy  a  portion  of  the  public 
domain j  and  the  privilege  of  sucb  occupation  is  now  and  always  aho\\.\d\^^'dx^\K&. 
to  the  nj^arian  owner  soleJ^  upon  the  condition  that  \ub  '^Ics  iik]L«»i^\M  vk<^^&s^x^^'^<^ 
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as  to  snbserve  not  only  the  needs  of  bis  own  business,  bat  also  the  general  necessities 
of  commerce.  Under  certain  reasonable  conditions  Trery  pier,  dock,  or  wharf  is  open 
to  the  general  business  of  the  port,  and  should  be  so  (constructed  as  to  utilize  the  pub- 
lic water  space  which  it  occupies  in  the  manner  best  adapted  to  the  public  interest. 
Under  this  view  of  the  case,  it  is  not  considered  desirable  to  permit  a  portion  of  the 
water  front  upon  which  a  pier  adapted  to  the  general  needs  of  commerce  could  be 
constructed  to  be  occupied  by  an  in leri or  structure  adapted  only  to  the  requirements 
of  a  special  business.  Small  vessels  must  either  occupy  portions  of  the  piers  or  lie 
at  the  bulkhead  wharves,  which  offer  ample  accommodation  for  a  large  number. 
Piers  of  a  width  greater  than  is  necessary  for  the  general  purjyoses  of  commerce  most 
be  permitted  when  they  are  required  for  the  legitimate  necessities  of  transportation; 
but  the  limited  water  area  between  the  harbor  lines  should  not  be  utilized  for  stor- 
age purposes  beyond  the  reasonable  necessities  of  transportation ;  and  storage  spaces 
for  freight  and  cars  should  generally  be  provided  within  the  bulkhead  line  at  the 
expense  of  those  interested,  and  not  taken  without  cost  trom  the  area  of  the  water 
£:ont. 

There  are,  doubtless,  some  interests  which  require  piers  of  special  construction ;  for 
example,  the  coal  interest.  In  such  cases  special  provisions  must  be  made,  but  1 
believe  there  are  no  such  exceptional  cases  within  the  limits  of  the  present  project 
Some  wider  piers  may  be  required  for  the  coastwise  steamship  lines;  but  it  is  to  be 
remarked  that  the  plan  submitted  does  not  require  a  reduction  of  the  width  or  ares 
of  any  existing  pier  which  is  to  be  permanently  retained.  However,  should  this  or 
any  other  plan  be  adopted,  it  is  to  be  considered  only  as  a  ^neral  gnide  for  the  re- 
construction of  the  water  front,  and  power  must  be  vested  in  some  proper  authority 
to  authorize  variations  frt>m  the  plan  when  required  by  the  unforeseen  necessities  of 
commerce. 

METHODS  OV  CONSTRUCTION. 

The  methods  of  bulkhead  and  pier  construction  which  should  be  permitted  or  it 
quired  must  now  receive  attention. 

The  method  of  bulkhead  construction  now  employed  along  the  line  of  solid  filling 
will  not  furnish  a  retaining  wall  of  sufficient  stability  to  properly  support  the  ri?er 
front  of  the  proposed  avenue  or  to  meet  the  traffic  requirements  of  the  new  plan  for 
the  development  of  the  harbor.  The  foundations  of  the  new  bulkhead  should  be 
placed  at  a  depth  but  little  less  than  the  ultimate  depth  of  water  to  be  carried  in 
the  dock  and  their  stability  should  be  assured  against  any  forces  to  which  they  sre 
likely  to  be  subjected.  The  bulkhead  should  extend  contmuously  through  the  piers 
and  along  the  whole  river  front,  and  it  should  be  so  constructed  as  to  reduce  deesy 
and  the  consequent  cost  of  maintenance  to  a  minimum. 

The  bulkhead  illustrated  in  the  accompanying  sketch  has  been  designed  to  meet 
these  requirements.  The  substructure  consists  of  a  pile  pier,  filled  witli  stones  and 
braced  at  intervals  by  strut  piles  to  resist  the  horizontal  thrust  of  vessels,  extending 
but  little  above  the  plane  of  mean  low  water.  Its  trout  is  formed  of  white  oak  pilei 
closely  driven  and  its  back  of  12  by  12  inch  square  pine  timber  placed  in  contact  so 
as  to  prevent  the  earth  filling  from  being  washed  out  from  behind  the  bulkhead. 
The  superstructure,  above  mean  low  water,  is  a  wall  of  granite  masonry  backed  with 
concrete.  The  timber  work  of  the  substructure  has  ample  strength  to  support  the 
wall,  even  if  the  stone  filling  beneath  it  should  settle;  but,  if  greater  rigidity  is  con- 
sidered desirable,  very  simple  arrangements  can  be  made  for  grouting  under  the 
foundation  after  final  settlement,  through  4-inch  terra-cotta  pipes  built  into  the  con- 
crete backing. 

The  method  of  pier  construction  heretofore  generally  adopted  in  Philadelphia  o(ni- 
sists  essentially  oi  a  pile  substructure,  with  a  crib  superstructure  above  the  plane  of 
mean  low  water.  The  piles  are  generally  omitted  in  the  outer  fifty  feet  of  the  pier 
and  replaced  by  a  pier-head  or  timber  crib  extending  to  the  bottom  of  the  river. 
This  pier-head  has  been  considered  necessary  to  resist  the  thrust  of  ice  and  give 
rigidity  to  the  structure.  It  has  probably  also  been  adopted  on  account  of  the  great 
depth  of  water  usually  found  at  the  outer  ends  of  the  piers,  where  piles,  if  used, 
would  have  been  unsupported  for  a  large  part  of  their  lengths  and  the  structure 
would  consequently  have  lacked  lateral  rigidity. 

The  piles  foniiing  the  substructure  are  usually  placed  in  rows  about  ^Ye  feet  apart 
with  an  interval  of  five  feet  between  the  piles  in  each  row.  They  are  cut  off  a  little 
above  the  plane  of  mean  low  water,  and  those  in  each  row  are  brought  into  line  bj 
clamp  pieces  attached  at  their  tops.  A  floor  of  longitudinal  timber  ia  then  placed 
upon  this  foundation  and  the  crib  superstructure  is  built  thereon.  In  sncha  method 
of  construction,  the  piles  are  not  stayed  against  lateral  movement  except  by  the 
horizontal  floor  of  the  crib  at  the  plane  of  mean  low  water,  and  consequently  the 
entire  structure  is  lacking  in  lateral  rigidity.  *  Experience  shows  that  this  is  the 
CAse,  piers  in  this  haiVyoi  navVn^A^oeii  oN^tWTiifi^Qwui^  to  this  lateral  weakness. 
Sacn  piers  aie  nommaA^i^y  o^^eax  '^Wib  «^3cvxfi\N^I«&^  \rQXk)Vi:&sjb\^  ^^Qjm  we  spMed  al 
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eonal  distances  apart  in  both  directions,  they  interfere  materially  with  the  free  flow 
or  the  currents  below  mean  low  water,  while  above  that  plane  the  flow  is  entirely 
shut  ofi'  by  the  close  crib  superstructure. 

These  obstructions  interfere  seriously  with  the  proper  maintenance  of  the  naviga- 
ble channel,  since  they  create  great  local  disturbances  of  velocity.  Furthermore, 
they  retain  floating  sewage  and  offal  in  the  docks,  and  make  the  removal  by  dredg- 
ing of  much  filthy  material  frequently  necessary.  The  objections  to  such  structures 
from  a  sanitary  point  of  view  have  much  weight  and  should  receive  full  considera- 
tion in  any  comprehensive  plan  for  the  development  of  the  harbor. 

It  is  unoerstood  that  in  New  York  the  considerations  above  mentioned  led  to  the 
adoption  of  a  method  of  pier  construction  which  leaves  the  piers  open  to  a  level 
above  the  plane  of  mean  nigh  water.  Even  with  sewers  discharging  at  the  pier- 
heads, the  objections  to  close  constructions  between  high  and  low  water  are  not  en- 
tirely obviated,  since  material  drifting  from  the  sewers  will  naturally  float  into  the 
docks  and  be  retained  there  to  the  detriment  of  the  public  health. 

The  most  recent  practice  in  New  York  City,  under  the  Department  of  Dobks,  pro- 
vides for  the  construction  of  piers  resting  entirely  upon  pile  foundations  and  open 
to  a  level  well  above  the  plane  of  mean  high  water.  The  following  is  a  brief 
description  of  the  method  of  construction: 

The  piers  are  built  so  as  to  permit,  as  far  as  possible^  an  unrestricted  flow  of  cur- 
rents through  the  structure.  For  this  purpose,  the  piles  forming  the  substructure 
are  assembled  in  separate  groups  extending  across  the  axis  of  the  pier.  The  outer 
70  feet  constitutes  the  pier-head;  and  in  this  part  the  groups  of  piles  are  about  23 
feet  apart  and  consist  of  two  rows  about  2  feet  between  centers,  with  the  piles  in 
each  row  about  3  feet  apart.  In  the  remainder  of  the  pier,  the  groups  of  piles  are 
about  10  feet  apart  and  consist  of  a  single  row  of  piles  spaced  about  5^  feet  between 
centers. 

The  tops  of  these  piles  are  cut  off  about  6i  feet  above  mean  low  water,  or  2^  feet 
above  mean  high  water.  The  tops  of  the  pile  groups  carry  sills  or  bearing  plates 
which  in  turn  give  support  to  the  longitudinal  timbers  supporting  the  floor  or  deck 
of  the  pier,  llie  top  of  this  floor  is  about  10  feet  above  mean  low  water  or  5^  feet 
above  mean  high  water. 

To  give  the  pier  increased  rigidity  against  lateral  thrust,  oblique  or  strut  piles, 
with  a  slope  of  8  inches  horizontal  to  12  inches  vertical,  are  driven  alongside  of  each 
pile  group  and  securely  bolted  to  the  vertical  piles  and  the  timber  superstructure. 
As  additional  security,  and  for  protection  against  vessels  and  ice,  the  four  outer  or 
double  pile  groups  are  covered  at  the  up  and  down  stream  ends  with  heavy  iron 
plates  extending  downward  from  the  tops  of  the  piles  for  a  distance  of  about  6  feet, 
or  a  little  below  the  plane  of  mean  low  water. 

The  piles  forming  these  several  groups  are  further  stiffened  by  chocks,  stringers, 
and  transverse  planking,  by  which  they  are  rigidly  connected  so  as  to  form  an  un- 
yielding and  stable  pier.  The  decking  of  the  pier  consists  of  a  double  thickness  of 
plank  7  inches  deep. 

The  superstructure  of  the  piers  consists  essentially  of  longitudinal  stringers  of  12 
by  12  inch  timber  spanning  the  distance  between  the  several  pile  groups.  This 
superstructure  seems  constructed  to  carry  a  breaking  load  of  about  4)0hDO  pounds  per 
square  foot,  or  a  safe  load  of  about  1,000  pounds  per  square  foot  of  deck.  Sucn  a 
safe  load  oorrespondB  to  about  28  tons  net  on  each  of  the  piles  forming  the  sub- 
structure. 

When  the  depth  of  water  over  the  site  of  the  pier  is  more  than  30  feet,  random 
stone  is  deposited  to  reduce  it  to  about  26  feet,  and  the  piles  ar&  driven  through  this 
material  into  the  natural  bed  of  the  harbor.  This  reduction  in  depth  is  easeutial  to 
the  stability  and  regidity  of  the  structure  since  the  length  of  the  unsupported  portion 
of  the  piles  is  reduced  thereby. 

The  specifications  require  the  piles  to  have  butt  diameters  of  from  14  to  17  inches 
and  point  diameters  of  from  6  to  8  inches,  and  to  be  driven  to  hard  bottom  or  until 
the  last  ten  blows,  under  a  hammer  weighing  2,500  pounds  with  an  effective  fell  of  10 
feet,  will  not  sink  them  more  than  1  foot. 

Contractors  state  that  the  approximate  cost  of  the  piers  as  now  built  in  New  York, 
exclusive  of  the  random  stone  foundation,  is  from  $1  to  $1.25  per  square  foot  of 
deck. 

The  method  of  construction  above  outlined  involves  much  complicated  detail  which 
adds  both  to  the  first  cost  and  to  the  cose  of  maintenance  of  the  pier.  The  superpo- 
sition of  timber  parts  upon  each  other  above  the  plane  of  practical  permanent  satu- 
ration hastens  aecay,  while  the  demands  laid  upon  the  structure  require  that  its 
strength  shall  at  all  times  be  frilly  maintained.  This  is  equally  true  of  the  Philadel- 
phia piers  and  all  other  timber  constructions;  and  it  is  worthy  of  consideration 
whether  ultimate  economy  could  not  be  obtained  by  replacing  the  perishable  part  of 
the  stmcture  above  half  tide  by  ironwork  of  approved  construotion,  thus  dispensing 
with  the  use  of  timber  in  positions  where  its  me  can  not  be  aBsaxedfor  mocA  ^^Ju^'Vfta^ 
«r  twelve  jeaxi. 
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Undoubtedly  the  method  of  pier  constraction  now  followed  in  New  York  is  greatW 
saperior  to  that  which  has  generally  been  employed  in  Philadelphia;  and  I  know  of 
no  local  conditions  in  our  harbor  which  should  prevent  the  adoption  of  the  New  York 
method,  or  some  other  method  possessing  its  advantages.  The  difficulty  presented 
by  the  excessive  depth  of  water  at  some  points  along  the  revised  harbor  line  can  be 
overcome,  as  in  New  York,  by  the  deposit  of  random  material  over  the  site  of  the 
piers.  Tne  heavy  and  coarse  material  which  is  to  be  removed  by  dredging  from  the 
channel  in  the  vicinity  of  Port  Richmond,  and  probably  from  other  localities^  daring 
the  progress  of  the  harbor  improvement,  is  admirably  adapted  to  this  purpose ;  and 
it  can  doubtless  be  obtained  at  much  less  cost  than  the  random  filling^  used  in  New 
York.  It  would,  in  my  opinion,  be  better,  if  necessary,  to  postpone  l£e  advance  of 
piers  where  there  is  hard  bottom  and  excessive  depth  until  the  islands  and  shoals  an 
removed,  filling  in  the  deep  places  during  the  progress  of  the  work,  rather  than  to 
permit  the  construction  of  crib  pier  heads  at  the  new  line. 

The  Philadelphia  and  New  York  methods  of  pier  constraction  lue  illiutratad  in  the 
accompanying  sketches. 

CONDITIONS  FOB  GONSTBUCIIOH. 

I  doubt  the  advisability  of  establishing  an  iniSexible  method  of  pier  eonstnietioii 
for  this  harbor.  It  seems  best  that  some  latitude  should  be  given  to  adapt  the  con- 
struction to  the  requirements  of  different  piers  and  different  localities;  but  if  it  it 
d 681  red  to  reconstruct  the  water  front  in  the  best  possible  manner,  I  am  of  the  opin- 
ion that  the  following  conditions  should  be  insisted  upon : 

1 .  The  future  construction  of  cribs  or  other  solid  structures  should  not  be  per- 
mitted between  the  bulkhead  and  pier-head  lines  or  below  a  level  at  least  2  feet 
above  mean  high  water. 

2.  In  the  construction  of  new  piers  or  the  extension  of  old  ones,  the  pile  groups 
supporting  the  superstructure  should  be  at  least  10  feet  apart. 

In  tlic  extension  of  old  piers,  it  is  very  desirable  to  remove  the  cribs  at  their  enter 
ends ;  but  this  would  involve  so  much  expense  that  it  is  tJiought  best  not  to  require 
it. 

3.  The  bulkhead  wall  should  be  constructed  continuously  thorough  the  piers,  and 
above  the  plane  of  permanent  saturation  it  should  be  built  of  stone  or  concrete. 

4.  No  sewer  should  be  permitted  to  discharge  into  a  dock.  During  the  progress 
of  reconstruction,  all  sewers  should  be  extended  under  the  piers  to  the  deep-water 
channel. 

It  is  thought  probable  that  the  first  two  conditions  will  be  required  by  future  reg- 
ulations of  the  War  Department.  The  others  can  only  be  established  by  local  au- 
thority. 

Should  the  water  front  be  reconstructed  in  accordance  with  these  conditions,  the 
city  of  Philadelphia  would  have  a  system  of  piers  and  docks  superior  to  that  now 
existing  in  any  city  of  the  United  States,  and  the  cost  and  difficulty  of  mMntnining 
the  necessary  depth  in  the  docks  and  channel  would  be  greatly  reduced. 

BXBCUTION  OF  THB  PLAN  OF  RECONSTRUCTION. 

By  far  the  most  difficult  part  of  this  inquiry  still  remains  for  consideration,  vii, 
what  is  the  best  method  to  insure  the  execution  of  any  adopted  plan  of  reconstnic- 
tion. 

The  simplest  solution  of  the  problem  would  be  for  the  State,  under  its  right  of  em- 
inent domain^  through  the  municipal  authorities,  or  its  other  legally  constitnted 
agents,  to  gradually  resume  possenBion  of  the  whole  water  front  by  condemning  the 
rights  of  the  riparian  owners,  reconstruct  it  without  regard  to  existing  stmctores, 
and  lease  the  piers  and  wharves,  retaining  complete  control  of  them.  This  me^od 
of  procedure,  however,  is  considered  impracticable.  It  would  require  the  expenditure 
of  a  very  large  sum  to  acquire  the  property  and  to  make  the  new  construction^  tfid 
it  would  doubtless  be  strongly  resisted  by  private  owners  who  prefer  to  retain  tiie 
use  and  ownership  of  their  present  property. 

In  view  of  these  circumstances,  the  following  method  of  providing  for  the  gradoil 
execution  of  the  work  of  reconstruction  is  suggested : 

1.  Under  the  provisions  of  the  act  of  September  19, 1890,  the  War  Department  may 
establish  regulations  governing  constructions  between  the  bulkhead  and  pier^iead 
lines.  For  the  purposes  of  this  report,  it  may  be  assumed  that  the  following  regiiia> 
tions  will  be  thus  established  at  an  early  day : 

(1^  All  structures  beyond  the  bulkhead  line  must  extend  to  the  pier-head  Use. 

(2)  No  cribs  or  other  solid  structures  shall  be  permitted  between  the  bulkhead  aad 
pier  head  lines,  ox  below  a  level  at  least  2  feet  above  mean  high  water. 
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(3)  In  the  constTuction  of  new  piers  or  the  extension  of  old  ones^  the  pile  gronps 
supporting  the  superstructure  shall  be  at  least  10  feet  apart. 

2.  A  general  plan,  such  as  is  submitted  in  this  report,  should  be  established  by 
law,  and  all  new  conditions  or  changes  in  existing  structures  should  be  required  to 
conform  thereto.  This  plan  should  provide  for  a  bulkhead  wall  extending  continu- 
ously through  the  piers  along  the  whole  water  front,  and  constructed  of  stone  or  con- 
crete masonry  above  the  plane  of  permanent  saturation,  and  it  should  fix  the  widths 
and  locations  of  all  piers  to  be  hereafter  built  or  extended.  The  law  should  author- 
ise such  changes  in  this  plan  as  may  be  found  necessary  to  be  made,  upon  the  recom- 
mendation of  the  Board  o^  Harbor  Commissioners.  I  suppose  the  city  councils  hav« 
power  to  pass  such  an  ordinance  under  the  act  of  assembly  of  February  2, 1854,  which 
requires  tnem  to  *'  authorize  the  construction  of  wharves  upon  a  plan  and  scale  to 
meet  the  demands  of  commerce.''  If  they  have  not  the  necessary  power,  it  should  be 
obtained  from  the  legislature. 

3.  Under  existing  law,  the  actual  establishment  of  the  port  warden's  lines,  or  any 
part  thereof,  in  their  new  positions  reouires,  first,  an  authorization  of  such  change  by 
the  Secretui7  of  War,  and  secondly,  the  filing  of  the  new  lines  bv  the  Board  of  Har- 
bor Conmiissioners  at  the  bureau  or  survey  of  the  department  of  public  works.  At 
the  present  time  the  advance  of  the  bulkhead  line  to  its  new  position  between  Moore 
and  Shackamaxon  streets  would  be  of  benefit  to  the  work  of  channel  improvement. 
This  line  should  therefore  be  filed  and  established.  It  will  then  become  the  arbi- 
trary low-water  line,  and  the  city  will  have  the  power  to  proceed  in  condemnation 
of  the  property  within  it,  in  order  to  widen  Delaware  avenue.  The  actual  widening 
of  the  avenue  need  not  be  made  in  any  locality  until  the  new  pier-head  line  in  that 
locality  has  been  established;  but  the  property  inside  the  line  should  be  acquired 
as  soon  as  possible  in  order  to  guard  against  delay,  and  also  to  make  clear  to  riparian 
owners  the  desirability  of  reconstructing  their  piers  in  accordance  with  the  new 
conditions. 

4.  Existing  piers  which  do  not  conform  to  the  adopted  plan  should  be  permitted 
to  remain  undisturbed  for  the  present,  but  their  extension  or  reconstruction  should 
not  be  allowed.  Where  piers  are  absolutely  destroyed  by  the  new  plan,  they  should 
be  eventually  condemned,  paid  for,  and  remove<l  by  the  city. 

5.  The  pier-head  lines  along  the  water  front  should  be  established  as  rapidly  as  is 
justified  by  the  progress  of  the  channel  improvement.  When  this  has  been  done  in 
any  locality,  permito  should  be  granted  for  the  extension  or  construction  of  piers  in 
accordance  with  the  adopted  plan  and  the  regulations  of  the  War  Department. 

The  method  of  procedure  above  outlined  provides  for  the  prevention  of  any  devel- 
opment of  the  water  front  not  in  harmony  with  au  adopted  plan,  but  it  does  not 
insure  a  rate  of  progress  in  the  execution  of  the  work  to  conform  to  the  progressive 
needs  of  the  channel  improvement.  As  the  work  proceeds,  the  sections  along  the 
water  front  will  be  opened  for  improvement  in  succession,  beginning  at  the  southern 
end  of  the  line,  and  as  each  section  is  opened,  it  will  be  nec(3S8ary  that  some  of  the 
piers  therein  should  be  reconstructed  without  delay.  My  inquiries  lead  me  to  be- 
lieve that  many,  if  not  most,  of  the  riparian  owners  will  bo  unwilling  to  reconstruct 
their  piers  on  account  of  the  expense  involved.  How,  then,  is  the  necessary  recon- 
struction to  be  enforced?  As  a  possible  solution  of  this  problem,  I  submit  the  fol- 
lowing suggestions : 

1.  Delaware  avenue  should  be  widened  and  the  continuous  bulkhead,  should  be 
constructed  along  the  new  line,  the  work  being  executed  in  each  section  as  soon  as 
the  pier-head  line  therein  is  legally  established.  The  city  should  make  arrangements 
BO  that  there  will  be  no  delay  in  this  work.  The  efiect  of  this  will  be  to  cut  oft*  so 
much  from  many  existing  piers  that  they  <^an  not  be  usefully  employed  unless  recon- 
structed. 

2.  Piers  belonging  to  the  city,  the  improvement  of  which  is  contemplated  in  the 
adopted  plan,  should  be  reconstructed  as  soon  as  the  harbor  lines  of  the  sections  in 
which  they  are  located  are  established. 

3.  Power  should  be  vested  in  some  authority  to  condemn,  purchase,  reconstruct  in 
accordance  with  the  adopted  plan,  and  lease  such  piers  as  the  owners  are  unwilling 
to  improve,  and  the  necessary  legislation  for  this  purpose  should  be  obtained  as  soon 
as  possible.    The  object  sought  could  perhaps  best  be  accomplished  by  the  organ- 
ization of  a  dock  companV;-under  conditions  and  restrictions  which  will  guarantee 
the  management  of  the  piers  thus  placed  under  its  control  so  as  to  provide  full  and 
eqnal  facilities  for  all  transportation  interests  without  favoritism  or  discrimination, 
and  without  profit  on  the  capital  stock  beyond  a  reasonable  rate  of  interest.    The 
company  should  also  have  power  to  acquire  other  riparian  property  by  purchase. 
Xn  such  an  organization  a  proper  control  by  the  municipal  government  can  be  readily 
provided  for.    This  plan  is  suggested  by  the  charter  of  the  Philadelphia  Belt  Line 
Railroad  Company. 

TTie  system  adopted  in  the  harbor  of  Montreal  suggests  another  method  of  regula- 
tion and  controL    The  affairs  of  this  port  are  under  the  dixecttvoii  q1  ^Xi^axXMit.  <»sair 
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mission  composed  of  nine  members,  five  of  whom  are  appointed  by  the  Domisioa 
cabinet  and  one  by  the  city  council:  one  is  elected  by  the  members  of  the  Com  Ex- 
change, one  by  the  members  of  the  Board  of  Trade,  and  one  by  the  shipping  interest, 
every  owner  or  a^ent  uf  a  certain  tonnage  being  untitled  to  a  vote.  This  commission 
manages  the  afi'airs  of  the  port  generally,  including  the  making  and  enforcing  of  b?- 
laws,  the  construction,  maintenance,  and  allotment  of  wharves,  and  the  establish- 
ment and  collection  of  harbor  dues.  There  is  no  private  ownership  of  wharves  nor 
are  any  wharves  leased  to  persons  or  companies.  Allotments  of  wharf  spaces  trs 
made  from  time  to  time,  but  not  for  longer  than  a  year. 

The  Montreal  syntem  could  be  readily  adapted  to  the  conditions  of  this  port,  and 
a  commission  could  be  established  in  which  the  interests  of  the  State,  the  city,  and 
commerce  could  be  represented,  but  I  think  the  results  desired  can  be  obtained  mors 
readily  and  with  less  expense  by  the  organization  of  a  dock  company. 

If  the  above  suggestions  ciin  be  practically  carried  out  I  believe  uie  neoeaaitief  of 
the  channel  improvement  will  be  amply  provided  for. 

CONCLUDING  REMARKS. 

The  preliminary  plan  for  the  increase  of  the  landing  accommodations  of  thisport^ 
above  outlined,  is  submitted  to  the  board  of  harbor  commissioners  as  a  basis  of  dis- 
cussion, and  with  the  hope  and  expectation  that,  should  its  essential  features  be 
adoptea,  it  will  receive  great  improvement  in  its  details  from  those  more  competent 
than  myself  to  investigate  the  problem  in  its  legal  and  commercial  aspect. 

Some  will  consider  that  tlie  project  imposes  too  many  restrictions  upon  ^e  libttty 
of  private  owners,  and  it  will  appear  to  them  unnecessary  to  demand  the  wid^iing 
and  full  extension  of  piers,  the  adoption  of  a  more  expensive  method  of  constraction, 
and  the  increase  of  the  area  of  the  docks.  They  will  object  to  placing  the  ownership 
and  control  of  a  large  part  of  the  water  front  in  the  hand»of  the  municipality  or  of 
a  corporation  representing  the  public  interest,  and  will  maintain  that  the  needs  of 
commerce  can  best  be  provided  for  by  leaving  the  whole  matter  as  far  as  possible 
to  private  regulation.  To  these  it  may  be  said  that  some  of  the  restrictions  referred 
to  will  doubtless  be  imposed  by  the  General  Government,  and  are  therefore  bevond 
the  reach  of  local  regulation.  The  establishment  of  a  plan  definitely  fixing  the  loca- 
tion and  width  of  piers  is  not  absolutely  necessary  for  the  improvement  of  the  harbor. 
The  law  now  contemplates  docks  at  least  80  feet  wide.  If  a  maximnmi  and  minimim 
width  for  piers  and  an  increased  minimum  width  for  docks  were  now  established  by 
law,  the  water  front  could  be  very  well  reconstructed  without  further  interference  with 
owners.  But  this  plan  would  give  a  system  of  piers  far  inferior  to  that  which  can 
be  obtained  by  a  careful  establishment  of  pier  locations,  and  its  adoption  is  not 
reconmieiided  unless  the  plan  submitted  in  this  report  is  considered  impracticable. 

Others  will  entertain  the  opinion  that  too  much  power  is  left  in  the  bands  of  private 
owners  and  corporations;  they  will  desire  that  possession  and  control  of  the  whole 
or  a  much  greater  part  of  the  water  front  should  be  acquired  by  the  State  or  its 
agents,  and  they  will  think  too  much  has  been  yielded  in  order  to  utilize  existing 
structures.  Those  who  advocate  radical  changes  in  constmction,  ownership,  and 
control  will  say  that  the  one  opportunity,  never  to  be  repeated,  is  now  at  hand  for 
Philadelphia  to  obtain  a  system  of  docks  and  piers  superior  to  that  of  any  other  city 
in  the  country,  and  that  it  should  be  fully  utilized  without  regard  to  cost.  Tbef 
will  point  to  Antwerp  and  the  enormous  increase  of  its  commerce  as  a  striking  ex- 
ample of  the  advantages  of  a  complete  public  control  and  of  the  thorough  systematis 
reconstruction  of  a  harbor  regardless  oi  expense. 

The  plan  submitted  is  a  compromise  between  the  conflicting  views  of  these  tvo 
classes,  and  it  remains  for  the  board  of  commissioners  to  decide  vrhether  in  the  in- 
terest of  property  owners  less  onerous  conditions  should  be  imposed,  or  greater  sach- 
fices  should  be  demanded  in  the  interest  of  the  public. 

My  acknowledgments  are  due  to  Mr.  L.  Y.  Schermerhom,  civil  engineer,  formerly 
United  States  assistant  engineer,  who  has  ably  assisted  me  in  the  coQection  of  infor- 
mation with  reference  to  the  water  front  and  the  methods  of  pier  construction,  aa^ 
in  designing  the  bulkhead  recommended  in  this  report. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major,  Corns  of  Engineer9j 

Consulting  Engiutr. 
Mr.  Charles  Platt, 

President  Board  of  Harbor  Commissioners  for  the  City  of  Fkiladelphitt,  P«. 
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G3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA., 

This  river,  between  its  mouth  and  Gibson  Point,  in  its  unimproved 
condition,  carried  a  channel  over  the  bar  directly  at  ite  mouth  with  a 
depth  of  about  10  feet  at  mean  low  water,  and  between  the  bar  and 
Gibson  Point  a  ruling  depth  of  about  16  feet. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
and  24  feet  deep  at  mean  low  water  from  the  month  of  the  river  to 
Girard  Point,  a  distance  of  about  1  mile;  from  thence  to  Gibson  Point, 
a  farther  distance  of  about  3  miles,  a  channel  20  feet  deep  and  250  feet 
wide,  except  at  the  abrupt  bend  at  Yankee  Point,  where  the  channel 
width  was  to  be  increased  to  300  feet;  from  thence  to  Chestnut  Street 
Bridge,  Philadelphia,  a  distance  of  about  3  miles,  a  channel  of  navi- 
gable width  and  18  feet  deep  at  mean  low  water.  This  latter  reach  of 
river  has  required  no  other  improvement  than  the  removal  of  about 
1,000  cubic  yards  of  rock  near  Locust  and  South  streets.  The  channels 
proposed  are  to  be  obtained  by  dredging,  and  by  the  construction  of 
dikes  at  the  mouth  of  the  river. 

During  the  past  fiscal  year,  under  an  open-market  agreement  with 
the  American  Dredging  Company,  a  dangerous  obstruction  to  navi- 
gation, consisting  of  about  400  cubic  yards  of  hard  material,  was  re- 
moved from  the  channel  above  Penrose  Ferry  Bridge,  the  work  being 
completed  on  July  21, 1891. 

A  survey  of  the  bar,  current  observations  and  borings  on  the  flats 
on  the  west  side  of  the  mouth  of  the  river,  with  a  view  to  the  prepara- 
tion of  a  project  for  the  permanent  improvement  of  the  channel  across 
the  bar,  were  made  in  December,  1891,  and  April,  1892.  A  project 
based  upon  the  information  thus  obtained  was  submitted  on  Ajml  12, 
1892,  and  approved  April  26,  1892.  It  provides  for  the  construction  of 
earthen  and  pile  dikes  on  the  west  side  of  the  mouth  to  prevent  the 
dispersion  of  the  outflowing  water  over  the  flats,  concentrate  the  flow 
over  the  bar  and  prevent  tlie  sliding  of  material  into  the  channel. 
This  project,  with  accompanying  sketch,  is  appended  hereto. 

Under  date  of  June  11,  1892,  contract  was  entered  into  with  Frank 
C.  Somers,  of  Camden,  K.  J.,  for  the  construction  of  earthen  dikes  at 
the  mouth  of  the  river. 

Under  date  of  June  21,  1892,  contract  was  entered  into  with  B.  G. 
Bailey,  of  Philadelphia,  Pa.,  for  the  construction  of  a  pile  dike  at  the 
mouth  of  the  river. 

The  improvement  of  the  channel  of  the  Schuylkill  Kiver  by  dredg- 
ing was  commenced  in  1870,  and  up  to  the  dose  of  the  past  fiscal  year 
about  1,416,000  cubic  yards  of  material  linve  been  removed,  of  which 
about  550,000  cubic  yards  have  been  dredpMl  in  tljc  formation  of  the 
channel  near  the  mouth  between  deep  water  in  the  Dchiwaie  River  and 
Girard  Point,  a  distance  of  about  1  mile.  Tlie  remaining  800,000  cubic 
yards  have  been  removed  from  between  Girard  Point  and  Gibson 
Point,  a  distance  of  about  3  miles. 

This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
wide  and  from  18  to  20  feet  deep  at  mean  low  water  across  the  bar  at 
the  river's  mouth ;  a  channel  about  250  feet  wide  and  from  20  to  24 
feet  deep  from  inside  the  bar  to  Point  Breeze,  except  at  Yankee  Point, 
where  the  width  is  300  feet;  and  from  Point  Breeze  to  Gibson  Point,  a 
channel  from  100  to  200  feet  wide  and  from  18  to  20  feet  deep.    Bet^^e/^w 
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Gibson  Point  and  deep  water  inside  the  bar  at  the  month  the  improTed 
channel  has  maintained  the  depth  to  which  it  was  dredged. 

The  channel  over  the  bar,  although  twice  dredged  to  a  depth  of  24 
feet  at  mean  low  water  by  tlie  removal  of  about  550,000  cubic  yards  of 
material,  has  quickly  shoaled  to  20  feet.  The  shoaling  principally  oc- 
curs over  a  portion  of  the  channel  about  1,500  feet  in  length,  and  situ- 
ated directly  at  the  river's  mouth.  The  dikes  to  be  constructed  during 
the  present  fiscal  year  are  designed  to  obviate  this  difficulty. 

The  original  project  propos^  the  improvement  of  the  channel  en- 
tirely by  dredging,  and  the  cost  of  the  work  was  estimated  at  $485,000. 
It  can  be  completed  for  about  $47,000,  making  the  tot-al  cost  $485,7o0. 
The  results  of  a  large  part  of  the  work  executed  between  Girard  Point 
and  the  mouth  having  proved  to  be  temporary,  it  is  now  necessary  to 
improve  this  part  of  the  river  by  means  of  dikes  at  an  additional  esti- 
mated cost  of  about  $44,209.  The  estimated  cost  of  the  whole  modi- 
fied project  is,  therefore,  $529,959,  and  the  estimated  cost  of  its  comple- 
tion is  $91,209. 

The  present  demands  of  commerce  limit  the  requirement  of  an  im- 
proved river  channel  to  that  part  of  the  river  lying  between  the  mouth 
and  Gibspn  Point,  or  the  lower  4  miles  of  the  river.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
Point  Breeze,  which  are  near  each  other  and  closely  related  a^  to  coni 
mercial  requirements,  are  the  large  storage  tanks  and  wharves  of  tbe 
petroleum  oil  refineries.  The  interests  assembled  at  these  three  pointa 
cover  mainly  the  commerce  of  the  Schuylkill  Biver,  and  both  the  grm 
and  oil  trade  require  deep-draft  vessels  for  the  proper  and  economical 
transaction  of  their  business.  Channel  depths  should  exist  which 
will  permit  the  passage  of  vessels  drawing  24  feet  of  water  at  aU  stages 
of  the  tide  between  the  mouth  of  the  river  and  Gibson  Point. 

The  dredged  channels  which  have  been  formed  elsewhere  than  at  the 
mouth  have  been  permanent,  and,  if  by  regulating  works  at  the  mouth 
a  24- foot  channel  can  be  maintained,  it  is  believeii  that  a  permanent 
channel  of  equal  depth  can  be  formed  by  dredging  in  the  reach  of  river 
between  the  mouth  and  Gibson  Point.  Until  such  a  chann^  is  formed, 
deep-draft  vessels  can  only  be  moved  at  high  water,  unless  they  Ugbttf 
a  part  of  their  cargoes  over  the  outer  bar. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  whioh,  aa  a  port  tt 
entry,  there  was  collected  during  the  year  ending  December  31, 1891,  rereiiDe  to  tk 
amount  of  $11,121,320.14.  The  nearest  fort  and  light-house  ai«^  respectlTelf ,  Ftft 
Mifflin  and  SchuylkiU  River  range  lights. 

APPB0PBIATI0K8. 


Act  of— 

June  11, 1870 $15,000 

March  3, 1871 10,000 

June  10, 1872 40,000 

March  3, 1873 40,000 

June  23, 1874 20,000 

March  3, 1875 20,000 

August  14,1876 20,000 

June  18,1878 30,000 

March3,1879 25,000 


Act  of— 

June  14, 1880 $40,0© 

March3,1881 40,(W 

August  2,1882 25,0« 

Julys,  1884 25.0» 

August  5, 1886 laSJ 

August  11, 1888 25.0» 

September  19, 1890 45»0D» 

Total Iffl^W 


SXPBNDITUBB8. 


Total  feo  June  30, 1892 $415^  (BL9 
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Money  statement 

,  1891,  balance  imexpended $25, 017. 29 

},  1892,  amount  expended  during  fiscal  year 1,299.07 

1892,  balance  unexpended 23,718.22 

1892,  outotanding  DabiUtiee $138.10 

1892,  amount  covered  by  uncompleted  contracts 15, 657. 00 

15,795.10 

1892,  balance  available .* 7,923.12 

Lt  appropriated  by  act  approved  July  13, 1892 46,250.00 

Lt  available  for  fiscal  year  ending  June  30, 1893 54, 173. 12 

unt  (estimated)  re(|uired  for  completion  of  existing  project 44, 959. 00 

nnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  44, 959. 00 
uitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acts  of  1866  and  1867. 


ut  of  prapoiaU  for  oonHruding  two  earthen  dikes  at  the  mouth  of  the  SehuyUnll 
f,  Penneylvaniaf  with  about  26^500  cubic  yards  of  material  dredged  from  the  river ^ 
9d  June  6,  1892,  by  Maj,  C,   W,  Raymond,  Corps  of  Engineers, 


Name  and  address  of  bidder. 


nerioan  Dredging  Co.,  Philadelphia,  Pa 

ank  C.  Somers,  Camden,  'S.J 

2MB  Dredging  Co.,  Wilmington,  Del 


Price  per 
cnbic  yard. 


4 
S* 


Amount. 


$2,252.50 
1.961.00 
2,120.00 


iract  (dated  June  U,  1892)  entered  into  with  Frank  C.  Somers,  in  progress. 


ot  ofpropoiaU  for  oonstruoting  about  800  linear  feet  of  pile  dike  at  ihe  mouth  of 
ylkillBiveTf  Pennsylvania,  and  filling  same  with  about  10,000  cubic  yards  />/  material 
jed  from  the  channel  of  the  river  opened  June  6,  1892,  by  Maj,  C,  W.  Baymand, 
t  of  Engineers. 


Name  and  address  of  bidder. 


G.  Bailey.  Philadelphia.  Pa 

aeph  P.  Allen,  Philadelphia,  Pa 

H.  Hathaway  Sc  Co.,  Philadelpbia^a 

P.  &  J.  H.  Staats,  New  York,  N.  Y 

I  vis  &  Irrin,  Philadelphia,  Pa 

illiam  A.  Handy,  Philadelphia,  Fa 

«.C.  Piatt,  Philadelphia,  Pa.... 

ilaware  Constraction  Company,  Wilmington,  Del 
F.  May  Sc  Co.,  Boston,  Mass 


Timber- 
work 
of  dike  (in- 
cluding 
iron  work) 
800  linear 
feet. 


Psr  linear 
foot. 
$15.87 
22.43 
15.04 
21.45 
19.00 
18.75 
16.88 
17.69 
23.84 


Earth  fill- 
ing of  dike 

i&edged 
from  chan- 
nel 
10,000  cnbio 
yards. 


Perevhic 

yard, 

$0.10 

.m 

.09} 
.09 

.10 

.08  A 

.08 

.10 


Amount. 


$18,096.00 
18, 031. 50 
13, 702. 00 
18,060.00 
16,040.00 
16,000.00 
14,864.00 
14,952.00 
20,072.00 


ract  (dated  Jane  21, 1892),  entered  into  with  B.  G.  BaUey.    In  progrm. 
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COMMERCIAL  STATISTICS. 


The  following  statements  of  the  foreign  and  domestio  oommerce  of  the  SchnyTkOl 
River  for  the  year  ending  December  31,  1891,  have  been  compiled  firom  the  retunii 
made  to  this  office  by  shippers  and  consignees : 

Freight  movemenL 


Articles  arriyins. 


Aflphalt 

ChemioalB 

Coal 

Clay 

Hay 

Ice 

Iron  ore 

Lumber 

Marble 

Stone,  building 
Stone,  paving.. 

Sand 

Wood 

Miscellaneous. 

Total.... 


Gross  tons. 


811.331 


lfi,100 

«08.W 

4,066 

70. 3U 

250.892 

87aM 

6,618 

19.904 

1,458 

11. 4« 

137. 3:1 

rcie 

40.179 

1M413 

20,096 

135  790 

5.483 

ISLSa 

15.731 

i«.as 

29-5<« 

i2g.ia 

219.  250 

13S.W 

32,^28 

U8,aK 

33.301 

319.  m; 

2,784,211 


Articles  departing. 


Gross  tons. 


Tslw. 


Asphalt 

Grain 

Manure 

Petroleum  oil  and  products. 
Miscellaneoos 


Total 


2^478 

122,091 

28.910 

706.091 

6,435 


885,606 


4,272.M 

31 4S 

13.M.3S 

IffT.tf 


18,351.  an 


Passengers  arriving 10, 7H 

Passengers  departing SI  HI 

Total \m 

Vessel  fnovemeni. 


Class. 


Steamers..*... 
Sailing  vessels 

Barges 

Canal  boats... 

Total... 


APPROVED  PROJECT  FOR  IMPROVING  MOUTH  OP  SCHtnTLKILL  UTfUj 

PENNSYLVANIA. 


United  States  Engineeb  Oppice, 

FhUadelpkia,  Pa.^  April  12, 1891 
General:  I  have  the  honor  to  submit  the  followiiifr  project  for  the 
ex])eiiditiire  of  the  sum  of  $24,500  in  the  improvement  of  the  ScIiotI^ 
kill  River,  Pennsylvania,  being  the  balance  of  the  appropriatiou  jod^ 
in  the  river  and  harbor  act  of  September  It),  181)0. 
It  is  piopo«»e^  \Ai  viv^V^  \JcL<^^  Vviuda  towaid  the  formation  of  a  dtfi 
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nel  400  feet  wide  and  24  feet  deep  at  mean  low  water  across  the  bar  at 
the  mouth  of  the  river,  as  recommended  in  my  project  dated  October 
4,  1890,  this  application  being,  at  the  present  time,  considered  most 
desirable  in  the  interests  of  commerce. 

A  survey  of  the  bar,  current  observations  and  borings  on  the  flats  on 
the  west  side  of  the  month  were  made  during  June,  1891,  and  April, 
1892.    The  project  now  submitted  is  based  on  the  following  facts: 

1.  There  is  now  a  channel  having  a  minimum  low- water  depth  of  24 
feet,  with  a  width  varying  from  250  feet  to  60  feet,  from  Girard  Point 
for  a  distance  of  2^50  feet  toward  the  mouth.  This  channel  appears 
to  be  permanent.  From  this  channel  to  deep  water  across  the  bar,  a 
distance  of  about  720  feet,  there  is  a  minimum  low-water  depth  of 
about  20  feet.  The  bar  has  been  twic*'  dredged  to  a  depth  of  24  feet, 
but  has  quickly  shoaled. 

2.  The  backwater  coming  down  the  river  in  freshets  has  probably  a 
greater  influence  than  the  tidal  currents  in  the  creation  and  mainte- 
nance of  the  channel  depths  at  the  mouth.  This  is  inferred  from  the 
following  considerations: 

(1)  In  1819  the  tidal  basin  of  the  Schuylkill  was  very  much  greater 
than  at  the  present  time,  and  two  back  channels  above  Hog  and  League 
islands  entered  the  river  just. above  the  mouth..  The  silting  up  of  the 
back  channels,  resulting  in  the  complete  closure  of  the  Hog  Island 
Channel  and  the  great  reduction  of  the  League  Island  Channel,  the 
construction  of  dikes  on  both  sides  of  the  river,  and  the  rapid  building 
up  and  eastward  advance  of  Mud  Island  have  crowded  the  channel 
over  toward  the  eastern  shore.  These  changes,  although,  largely 
diminishing  the  tidal  capacity,  have  all  been  followed  by  an  increase  in 
the  depths  and  cross-sectional  area  of  the  low  water  channel. 

In  1819  the  minimum  low-water  cross  section  was  6,235  square  feet, 
with  a  low-water  depth  of  9  feet.  In  1887  the  minimum  low-water 
5ro8s  section  was  8,890  square  feet,  with  a  low- water  depth  of  27  feet. 

The  plans  of  the  Navy  Department  contemplate  the  closure  of  the 
hannel  in  rear  of  League  Island  by  the  construction  of  a  causeway  at 
»  western  end.  The  extent  of  the  changes  near  the  mouth  in  low- 
ater  lines  and  in  the  line  of  deep  water  is  indicated  on  the  accom- 

mying  sketch. 

(2)  Keither  the  line  of  greatest  ebb  nor  that  of  greatest  flood  velocity 
mcides  with  the  thalweg  of  the  channel. 

'3)  Neglecting  the  backwater,  the  mean  tidal  velocities  at  the  mouth 
\  for  the  flood,  0.84  foot  per  second,  and  for  the  ebb,  0.57  foot  per 
ond,  which  are  too  small  to  produce  effective  scour,  even  in  the  soft 
terial  which  forms  the  bar. 

\)  The  average  daily  flow  of  backwater  into  the  channel  is  little 

than  the  tidal  volume,  while  in  freshets,  which  are  frequent  and  of 

t  duration,  the  backwater  often  greatly  exceeds  the  tidal  volume. 

The  bar  consists  of  very  soft  mud  and  sand,  and  results  principally 

two  causes.    The  flood  current  carries  in  suspension  considerable 

rial  which  it  deposits  at  the  mouth  of  the  river  when  its  velocity 

)cked  by  the  downward  current  of  the  backwater.    The  deposits 

^  flood  tide  constantly  build  up  the  Mud  Island  Flats  on  the  west 

fthe  mouth,  and  this  broad,  soft  mud  shoal,  requiring  a  very  flat 

el  slope,  gradually  slides  into  and  shoals  the  channel.    Water 

\g  out  of  the  channel  (tarries  very  little  material  in  suspension, 

during  freshets^  when  the  velocity  is  suflicient  to  transport  most 

voss  the  bar.    It  u>  therefore  bcdieved  that  the  interference  of 
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the  ebb  currents  of  the  Delaware  and  Schuylkill  rivers  has  very  little 
influence  in  producing  shoaling. 

The  project  for  the  improvement  of  the  mouth  of  the  river  prepared 
in  this  office  in  1887  provides  for  the  construction  of  a  dike  on  the  east 
side,  located  as  shown  in  broken  lines  on  the  accompanying  plan.  It  is 
designed  to  reduce  the  low- water  width  to  about  600  feet  and  to  prevent 
the  interferenceof  the  ebb  currents  of  the  Schuylkill  and  Delaware.  The 
construction  of  this  dike  will  probably  be  found  necessary  in  the  future, 
but  I  am  of  the  opinion  that  deepening  over  the  bar  can  be  most  ^- 
fectively  produced  by  first  constructing  dikes  on  the  west  side,  located 
as  shown  on  the  accompanying  plan. 

A  high- water  island,  formed  in  1879  and  1880  by  damping  material 
dredged  from  the  opposite  side  of  the  river,  extends  nearly  across  the 
flats  opx>osite  Girard  Point.  This  embankment  is  permanent.  It  is 
proposed  to  build  an  earthem  dike  from  the  shore  dike  to  the  southern 
end  of  the  island  to  cut  off  the  flow  between  the  island  and  the  shore. 
It  is  proposed  to  construct  another  dike  for  a  distance  of  about  825  feet 
along  the  eastern  shore  of  the  island,  thence  extending  for  a  distance 
of  1,576  feet  to  a  point  in  the  low-water  line  just  above  the  upper  limit 
of  the  bar,  and  then  turning  southward  and  following  a  line  near  the 
low- water  line  generally  parallel  to  the  axis  of  the  channel  and  extend- 
ing for  a  farther  distance  of  1,800  feet.  The  outer  end  of  this  dike  is 
about  opposite  the  head  of  the  24-foot  curve  in  the  Delaware  River. 
This  is  considered  as  far  as  it  is  desirable  to  extend  this  dike  until  its 
effects  upon  the  channel  have  b^n  observed.  Its  farther  extension 
will  probably  be  necessary. 

These  dikes  will  prevent  the  dispersion  of  the  outflowing  water  over 
the  flats,  concentrate  the  flow  over  the  bar,  and  prevent  the  sliding  of 
material  from  Mud  Island  into  the  channel. 

The  dike  at  the  southern  end  of  the  island  and  the  dike  at  the  north- 
eastern end,  for  a  distance  of  2,910  feet,  will  be  constructed  of  eartii 
thrown  up  by  a  dredge.  These  dikes  will  have  a  bottom  width  of  aboat 
60  feet,  a  height  of  about  10  feet  above  mean  low  water,  and  slopes  of 
aboutlon2.  These  dimensions  are  larger  than  necessary,  but  thec&edge 
will  have  to  remove  the  material  required  for  them  in  order  to  do  the 
work,  and  therefore  embankments  of  the  size  proposed  will  cost  lees 
than  smaller  ones  which  would  have  to  be  made  by  hand.  The  mate- 
rial ot  the  flats  is  admirably  adapted  to  dike  construction. 

It  is  proposed  to  build  the  dike  from  the  lower  end  of  the  eastern 
embankment  for  a  distance  of  1,700  feet  by  driving  two  rows  of  piles, 
20  feet  apart  between  centers,  connected  by  tie-rods  as  shown  in  the 
drawings.  The  out^er  row  is  to  be  of  square  hemlock  piles,  tongned  and 
grooved  by  strips  spiked  upon  them,  and  driven  close  together.  The 
inner  row  will  consist  of  round  pine  piles  spaced  3^  feet  apart.  All 
the  piles  are  to  be  driven  12  feet  below  the  level  proi)osed  for  the  bot^ 
torn  of  the  channel,  or  36  feet  below  mean  low  water. 

The  remainder  of  the  dike,  100  feet  in  length,  will  be  bnilt  of  ckwe 
hemlock  piles  front  and  rear.  Both  iwrtions  will  be  fiUed  with  ctey 
excavated  from  the  channel. 

Should  it  be  found  necessary  in  the  future  to  extend  this  dike  furttier 
into  the  Delaware  Eiver,  where  it  would  be  much  more  exx)osed,  it  is 
proposed  to  construct  the  outer  portion  of  round  pine  piles,  driven  2 
feet  apart,  in  rows  15  feet  apart,  and  to  fill  it  with  stone. 

The  location  of  the  dikes  and  the  details  of  their  oonstmction  are 
shown  on  the  accom^wci^m^  ^^vfing. 


APPENDIX    G — REPORT   OF    MAJOR    RAYMOND.  929 

The  cost  of  this  project  is  estimated  as  follows : 

2,910  linear  feet  of  earthen  dike,  at  $2  per  linear  foot $5, 820 

1,700  linear  feet  of  pile  dike  open  in  rear,  at  $17  per  linear  foot 26, 900 

100  linear  feet  of  pile  dike  closed  in  rear,  at  $24.70  per  linear  foot 2, 470 

25,000  cubic  yards  earth  filling  in  and  in  rear  of  pile  dikes,  at  12  cents  per 

cnbicyard 3,000 

Engineering  and  contingencies 4, 019 

Total 44,209 

It  is  proposed  to  apply  the  fuuds  now  available  to  the  constructiou 
of  the  earthen  dike  aud  800  feet  of  the  pile  dike.  This  will  extend  the 
constructiou  to  tbe  point  D,  shown  on  the  accompanying  plan. 

It  is  proposed  to  do  the  work  by  contract  after  advertising  for  pro- 
X)osals,  such  method  being  considered  most  economical  and  advanta- 
geous to  the  Government. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Kaymond, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer H^  U.  S,  A. 


G4. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  harbor  of  Marcus  Ilook  is  situated  on  the  right  bank  of  the  Dela- 
ware Kiver,  about  20  miles  below  Philadelphia.  Its  construction  and 
maintenance  as  an  ice  harbor  was  undertaken  by  the  General  Govern- 
ment in  1866. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  this  work.  These  funds  have  been  held  for  the  contingency  of 
repairs  and  dredging. 

The  work  accomplished  in  1889  practically  carried  the  project  for  the 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  present 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  25 
feet  at  mean  low  water  over  about  7^  acres  and  from  18  to  12  feet  over 
the  remaining  2^  acres.  Within  this  area  are  seven  detached  ice  piers, 
consisting  of  stone  superstructures  upon  timber-crib  substructures,  two 
landing  or  shore  piers  of  timber  with  crib  substructures  upon  pile 
foundations,  and  three  groups  of  mooring  piles  placed  between  the 
detached  ice  piers. 

The  four  upper  ice  piers  were  completed  in  1871,  and  during  the 
twenty-one  years  which  have  elapsed  the  wear  of  the  ice  upon  the 
upper  surfaces  of  the  timber  substructure,  which  is  but  slightly  below 
the  plane  of  mean  low  water,  will  necessitate,  in  the  near  future, 
repairs  to  this  worn  part  of  the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor. 

For  these  objects  funds  should  be  available. 

Under  date  of  June  20, 1892,  contract  was  entered  into  with  Davis 
&  Irvin,  of  Philadelphia,  Pa.,  for  making  repairs  to  the  two  landing 
piers  and  for  establishing  seven  groups  of  mooring  piles  to  replace 
those  which  have  decayed,  and  repairing  one  old  group.  This  work 
will  be  done  immediately,  and  is  estimated  to  cost  about  $2,000. 

ENG  92 59 
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This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  neareak 
port  of  entry,  the  collectious  during  the  year  ending  December  31,  1891,  amoantiiig 
to  $11,121,320.14.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflm 
and  Christiana  Light. 

APPROPRIATIONS. 


Act  of— 

June  23,  1866 $5,000 

March2, 1H67 94,000 

January  14, 1880 35,000 

March  3, 1881 30,000 

August2,  1882 15,000 


Act  of— 

Augusts,  1886 $15,000 

August  11,  1888 15,000 

September  19, 1890 5,000 


214,000 


EXPKNDITURK8. 

Total  to  June  30,  1892 $209,000 

Money  statement. 

July  1,  1891,  balance  unexpended $5,086.36 

June  30, 1892,  amount  expended  during  fiscal  year 36.% 

July  1,  1892,  balance  unexpended 5,000.00 

July  1,  1892,  outstanding  liabilities $111. 24 

July  1,  1892,  amount  covered  by  uncompleted  contracts 1, 014. 34 

1,125.58 

July  1,  1892,  balance  available 3.874.42 


Ahatract  of  proposals  for  repairs  to  the  two  United  States  landing  piers  and  placing  of 
seven  groups  of  mooring  piles  and  repairing  one  exiiting  group  in  the  toe  harbor  at  Mar- 
cus Hook,  Fennsylvaniay  opened  June  16,  1892,  by  Maj.  C.  JV.  Raymond,  Corps  sf 
Engineers » 


Ko. 


1 

o 


Name  and  address  of 
bidder. 


Approximate  quantities. 


White    i 
pine  or  \ 
Georgia  , 
pine 
timber 
(6,520  feet 
B.M.). 


White 

oak 
timber 
(142  feet 
B.  M.). 


Per  1,000  I  Per  1,000 
Davis  &  Irvin,  Phila-  \/eetB.M.'/eet  B.M. 


White 
oak  fen- 
der and 
mooring 

piles 
(1.720  lin- 
ear feet). 


delphia,  Ta 
Ueiihoetl'er  &.  Vaughan, 
Camden,  N.J 


$37 
47 


$45 
47 


Per  linear 
foot. 
$J.30 

.40 


Drift 

bolts  and 

spikes 

(752 
pounds). 


Chain    I     gjjJJ 


AmoQBt 


I 

-I- — 


Per 
pound. 
$0.03 

.03 


Per 
pound. 
$0.03i 

.05 


Per  mbie  j 

yard.     I 

$0.30  : 

.75 


$1.0I1M 
1,4».C 


Contract  (dated  June  20,  1892)  entered  into  witb  Davis  &  Irvin.     In  progress. 


G5. 

ICE  HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2, 1882,  coutained  an  appropriatiou  of  $25,000  for 
*^ice  harbor  at  head  of  Dehiware  Bay,  and  for  removal  of  sunkeu  piers 
in  channel  back  of  lieedy  Island,  Delaware.^'  The  sum  of  $3,700  was 
expended  in  18^a  m  removing  the  sunkeu  piers  at  Eeedy  Island,  and 
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$5,063.07  has  since  been  expended  in  sarveys,  examinations,  and  office 
expenses. 

Several  plans  for  the  formation  of  an  ice  harbor  in  the  vicinity  of 
Listen  Point  have  been  proposed,  but  the  difScnlties  connected  with 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet 
been  reached.  Those  who  have  studied  the  question  are  unanimous  in 
the  opinion  that  if  such  an  ice  harbor  is  built  it  should  be  located  in 
the  reach  of  river  between  Keedy  Island  and  Bombay  Hook  Point. 
This  part  of  the  river  contains  two  localities,  viz,  Baker  Shoal  and  * 
Duck  Creek  Flats,  the  improvement  of  which  is  provided  for  in  the 
project  for  the  permanent  improvement  of  the  Delaware  Kiver,  between 
Philadelphia  and  the  sea,  by  the  construction  of  over  11  miles  of  dikes. 
The  changes  which  would  be  induced  in  the  regimen  of  this  part  of 
the  river  by  such  extensive  constructions  would  render  the  prior  loca- 
tion of  an  ice  harbor  very  hazardous. 

The  greatest  need  of  commerce  on  the  Delaware  River  is  an  improved 
ship  channel  between  the  port  of  Philadelphia  and  the  sea,  and,  until 
this  shall  have  been  carried  further  toward  accomplishment,  expendi- 
tures can  be  applied  with  more  advantage  to  channel  improvements 
than  to  ice-harbor  construction. 

The  cost  of  an  adequate  ice  harbor  in  the  vicinity  of  Listen  Point 
would  probably  be  from  $400,000  to  $600,000,  and,  after  other  require- 
ments of  commerce  have  been  met,  such  an  ice  harbor  would  be  a  de- 
sirable adjunct. 

APPROPiaATIOKS. 

Act  of  Angu8t2,  1882 ; $25,000.00 

EXFENDITURBS. 

Total  to  June  30,  1892 $8,763.07 

Money  statement 

July  1,  1891,  balance  unexpended $16,236.93 

July  1,  1892,  balance  unexpended 16,236.93 


G  6. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE   BAY,   NEAR  LEWES, 

DELAWARE. 

The  construction  of  this  pier  was  commenced  in  1871  under  an  appro- 
priation of  $225,000  made  in  the  river  and  harbor  act  of  July  15,  1870, 
By  the  conditions  of  this  act  the  Junction  and  Breakwater  Eailroad 
Company,  having  the  terminus  of  its  line  in  the  vicinity  of  the  pier,  was 
permitted  'Ho  extend  their  railroad  upon  and  over  said  pier,  and  to 
freely  use  said  pier  in  connection  with  tlieir  said  road,  subject  to  such 
regulations  and'charges  for  maintenance  and  repairs  as  the  Secretary 
[>f  War  may  adopt."  The  pier  was  completed  in  1880,  and  expenditures 
aince  that  date  have  been  applied  to  the  repair  and  maintenance  of  the 
structure.  The  railroad  company  has  not  yet  exercised  its  privilege  of 
:>ccnpying  the  pier. 

In  1888  and  1889  the  pier  was  injured  by  the  collision  of  vessels 
9vhich  had  been  driven  from  their  moorings  behind  the  adia<i^iA.t  Xi^^*^- 


932        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.    8.    ARMY. 

water  by  severe  storms.  Aboat  120  linear  feet  of  the  pier  was  wrecked 
by  tbese  collisions,  involving  tbe  destraction  of  17  of  the  wrought-iron 
screw  piles  and  their  attachments. 

The  pier  was  thoroughly  repaired  in  1891  at  a  cost  of  $7,033.  The^e 
repairs  are  described  in  detail  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  page  1074.  0)>eratLons  during  the  past  fiscal  year 
were  confined  to  the  compilation  of  office  records. 

A  large  part  of  the  timber  superstructure  has  been  in  place  from  ten 
to  twelve  years,  and  its  value  is  greatly  impaired  by  natural  decay  and 
deterioration.  The  increased  weight  of  engines  and  rolling  stock  which 
has  arisen  since  the  pier  was  designed  make  the  wooden  superstructare 
too  light  to  bear  such  increased  loads.  This,  in  connection  with  the 
perishable  character  of  the  superstructure,  would,  if  the  pier  is  ever 
used  by  the  railroad  company,  render  necessary  an  iron  superstructare 
adjusted  to  the  demands  of  modern  railroad  requirements.  Such  a 
plan,  in  accordance  with  Senate  resolution  of  March  12,  1886,  was  sub- 
mitted under  date  of  April  2, 1886  (see  Report  of  the  Chief  of  Engineers 
for  1886),  at  an  estimated  cost  of  $93,0<K). 

The  sundry  civil  act  of  Macch  3, 1891,  contained  the  following  pro- 
vision : 

And  the  Secretary  of  War  is  hereby  directed  to  assign  to  the  Secret-ary  of  tb« 
Treasury  so  much  space  oii  the  Lewes  irun  pier  as  may  be  necessary  to  enable  the 
Marine-Hospital  Service  to  establish  and  conduct  thereon  such  disinfection  ms- 
chinery  as  may  be  required  for  the  proper  disinfection  of  the  car|^i>e8  of  vesi^eli 
detained  at  the  qnarantinCi  and  when  tbe  breakwater  shall  have  l>een  completed 
then  the  said  pier  shall  be  permanently  assigned  to  the  Treasury  Department:  Pro- 
videdf  That  such  occupatiou  and  use  of  the  pier  by  the  Marine-Hospital  Service  does 
not  interfere  with  the  engineering  operations  of  the  War  Department  in  the  com- 
pletion of  the  breakwater  improvement 

It  is  understood  that  the  use  of  the  pier  as  above  provided  will  at 
times  prohibit  its  use  for  any  other  purpose.  The  pier  is  of  consider- 
able value  to  vessels  frequenting  the  breakwater  harbor,  being  the  only 
communication  with  the  shore.  It  is  necessary  for  the  purposes  of  the 
Light-House  Service,  and  its  free  use  at  all  times  will  probably  be  indis- 
pensable for  many  years  for  the  engineering  operations  of  the  War 
Department.  It  is  not  suitable  for  quarantine  purposes,  because  the 
maximum  depth  at  the  end  of  the  pier  head  is  only  about  21  feet  at 
mean  low  water.  On  the  west  side  of  the  pier  head  the  depth  is  aboat 
15  feet  and  on  the  east  side  18  feet.  Since  the  pier  is  much  exposed  to 
the  effects  of  storms,  it  could  not  be  safely  used  in  rough  weather  by 
vessels  of  a  greater  draft  than  about  15  teet.  The  great  majority  of  ves- 
sels frequenting  this  harbor  (including  nearly  all  that  arrive  from  foreign 
ports)  could  not  generally  be  taken  to  this  pier  for  the  purpose  of  disin- 
fection.  It  is  therefore  suggested  that  other  arrangements  be  made  for 
the  requirements  of  the  quarantine  service. 

The  pier  is  in  tbe  collection  district  of  Delaware,  the  nearest  port  of  entry  beio; 
Wilmington,  where  tlie  amount  of  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1891,  was  $14,808.57.  The  nearest  fort  and  light-house  are,  respectively,  Fori 
Delaware  and  the  Delaware  Breakwat<*r  Light. 

APPROPRIATIONS. 

Act  of—  I  Act  of— 

July  15,1870 $225,000  1          June  14,  1880 |10,<K«0 

June  23,  1874 10,000  ,          March  3, 1881 10.rtO 

March  3, 1875 25,000  !          August  2, 1882 13,1*») 

March  3, 1875 15,000  1          April  4, 18i)0 Ki.m 


AugnBtU,!^!^ 30,000 

June  18,  181^ 1<^,<^W^  37t{.3<iO 

Mj\rch3,lS19 \^">^ 
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EXPENDITURES. 

TotalJiine  30, 1892 $378,500 

Money  statement 

July  1.  1891,  balance  unexpended $422.45 

June  30,  1892,  amount  expended  during  fiscal  year 422. 45 


G  7- 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

The  Delaware  Breakwater  in  its  present  condition  consists  of  two 
detached  structures  of  random  stone  rising  about  13J  feet  above  high 
water,  called  respectively  the  breakwater  and  the  ice-breaker.  These 
structures  are  separated  by  a  gap  about  1,350  feet  in  length. 

The  present  project  for  the  improvement  contemplates  the  closing  of 
the  gap  by  the  construction  of  a  connecting  breakwater.  The  project 
as  originally  adoi>ted  in  1882  provided  for  a  substructure  of  random 
stone  having  its  upper  surface  12  feet  below  mean  low  water,  with  a 
superstructure  formed  of  concrete  in  place.  The  project  was  modified 
in  1890  by  establishing  the  level  of  the  upper  surface  of  the  substruc- 
ture at  15  feet  below  mean  low  water  and  j)roviding  for  the  construction 
of  the  superstructure  of  concrete  blocks.  It  was  again  modified  in  1891, 
and  now  provides  for  the  closing  of  the  gap  by  the  dei>o8ition  of  ran- 
dom stone,  so  as  to  raise  the  structure  to  a  height  of  14  feet  above  the 
plane  of  low  water,  with  a  width  at  top  of  20  feet;  the  width  at  low 
water  to  be  40  feet  and  the  slopes  below  this  plane  to  be  such  as  may 
be  formed  by  the  action  of  the  sea;  between  low  water  and  the  top 
the  slopes  to  be  about  1  on  0.7,  formed  by  heavy  stones  laid  in  position. 

During  the  past  fiscal  year,  under  a  contract  with  the  Brandywine 
Granite  Company,  of  Wilmington,  Del.,  34,022  tons  of  granite  were 
deposited  in  the  work,  the  contract  being  completed  on  June  1,  1892. 
The  structure  has  thereby  been  raised  to  low  water  from  the  ice-breaker 
along  the  gap  for  a  distance  of  about  1,006  feet.  Over  the  remaining 
distance  there  is  an  average  level  of  about  15  feet  below  mean  low 
water. 

The  stone  placed  in  the  work  during  the  past  fiscal  year  was  depos- 
ited over  a  width  of  40  feet,  measured  transversely  to  the  axis  of  the 
gap  between  established  lines,  so  as  to  bring  the  structure  to  the  level 
of  low  water  over  the  entire  area  and  permit  the  slopes  to  be  formed 
naturally  under  the  action  of  the  sea. 

In  November,  1891,  when  operations  were  suspended  for  the  winter 
season,  the  structure  had  been  raised  to  low  water  over  a  distance  of 
603  feet.  This  portion  of  the  work  was  exposed  to  the  violent  storms 
of  last  winter.  During  the  present  working  season  the  structure  has 
been  raised  to  low  water  over  a  distance  of  403  feet. 

During  the  month  of  June,  1892,  measurements  were  made  to  deter- 
mine the  cross  sections  of  the  work  in  the  gap.  Twenty  cross  sections 
were  made  at  intervals  of  50  feet.  Above  a  plane  from  8  to  10  feet  below 
mean  low  water  the  average  slopes  are  about  1  on  0.6,  the  exterior  slope 
being  somewhat  steeper  than  the  interior.  The  average  slopes  of  the 
portion  built  la4»t  year,  which  have  been  exposed  to  storms,  are  the  same 
as  those  of  the  portion  built  during  the  present  season.  JBelow  tlv^  lA- 
foot  plane  the  exterior  slope  on  the  work  of  1891  \a  aXioxxti'i  o\i'^.^^\i^ws. 
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the  work  of  1892  about  1  on  1.  These  are  trae  storm-developed  slopes, 
bat  it  is  expected  that  they  will  be  considerably  reduced  as  the  stmctare 
is  raised  above  low  water  and  as  the  work  settles. 

Tlie  total  quantity  of  stone  already  deposited  in  the  gap  under  the 
existing  project  is  135,735  gross  tons. 

In  the  sixty-four  years  which  have  elapsed  since  the  Delaware  Break- 
water was  first  planned,  great  changes  have  ensued  in  the  character, 
dimensions,  and  draft  of  the  vessels  for  which  protection  was  required 
and  provision  made.  In  addition  to  this  change  of  requirements  the 
deep-water  area  then  available  for  anchorage  behind  the  breakwater 
has  been  greatly  reduced  by  shoaling. 

From  these  continued  causes  a  necessity  has  arisen  for  a  more  ample 
harbor  of  refuge  whereby  protection  can  be  given  to  the  deep  draft  ves- 
sels passing  this  part  of  the  Atlantic  coast,  and  in  expression  of  this 
need  Congress,  in  the  river  and  harbor  act  of  September  19,  1890,  pro- 
vided for  an  examination  of  Delaware  Bay  with  a  \aew  of  determining 
the  best  site  for  a  national  harbor  of  refuge  suitable  for  deep  draft  ves- 
sels. The  report  of  the  Commission  of  Engineer  Officers  charged  with 
this  examination  was  submitted  on  January  5, 1892,  and  is  published 
as  Executive  Document,  No.  112,  House  of  Representatives,  Fifty-sec- 
ond Congress,  first  session.* 

Even  assuming  that  such  a  deep-water  harbor  of  refage  will  become 
an  accomplished  fact,  there  nevertheless  remains  the  necessity  for 
completing  the  existing  project  of  the  present  breakwater,  whereby  in- 
creased accommodation  will  be  given  to  the  four  or  five  thousand  fish- 
ing vessels  and  smaller  coasting  craft  which  yearly  use  the  harbor,  and 
w4th  advantage  can  continue  to  do  so  even  after  a  more  capacious  har- 
bor is  built  in  the  vicinity.  • 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  telegraph  cables  between  the  mainland  and 
their  station  are  in  connection  with  the  shipping  of  the  harbor.  The 
reports  of  the  Maritime  Exchange  state  that  during  the  year  1891. 
2,587  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft, 
anchored  under  the  protection  of  the  breakwater. 

If  funds  are  available,  it  is  proposed  during  the  next  fiscal  year  U> 
close  the  gap  to  the  plane  of  low  water,  and  raise  a  part  of  the  work 
to  its  full  height. 

This  work  is  situated  in  the  collection  district  of  Delaware.  AVilniiii<;toii  w  th* 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  yemr  eii«iiB< 
December  31,  1891,  was  $14,808.57.  Fort  Delaware  is  the  nearest  fort,  and  t^ 
nreakwater  Li^lit  the  nearest  light-house. 

APPKOPRIATIONS. 

Act  of—  Act  of— 

May7.l82-' $22,700.00  July  7,1838 f l-iO,»X>>.'<* 


Mav23, 1828 250,000.00 

April  23.1830 162,0(X).00 

March  2. 1831 208,000.00 

Julv  3.  1832 270,000.(X) 

M  arch  3. 1833 270. 000. 00 

June  28,1834 270.000.00 

Mareha  18,Si> 100.000.00 

July  2.  18:^i 100.000.00 

July  4,  ls:U>  ^snrvev)...  l.iXXlOO 

Mafi-h  3. 18;?7 1 . . . .  141. 000.  (K» 


August  30,1852 

June  23,1866 

30.  •  W  •» 
107.  JiK* 

March  2, 1867 

lft».  4i<3-  *' 

August  2.1882 

Julv  5,  1884 

l:r>,Oi>.> 

Augnst  5,1886 

August  11,18S8 

September  19, 1890. . 

2L»)ai.35iT^ 

*  R*'printed  herein  as  Appendix  G  12. 


A 
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ISXPENDITURSB.  • 

Total  to  June  30,  1892 $2,627,367.87 

Total  amount  appropriated  under  present  project  to  June  30, 1892 436, 250. 00 

Total  expenditures  under  present  project  to  June  30,  1892 435, 264. 17 


J 


Money  statement. 


Jnly  1,  1891,  balance  unexpended $79,197.91 

Jnne  30,  1892,  amount  expended  during  fiscal  year 78, 212. 08 

July  1,  1892,  balance  unexpended 985.83 

Amount  appropriated  by  act  approved  July  13, 1892 50,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 985. 83 

{Amount  (estimated)  required  for  completion  of  existing  project 270, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  270, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G8. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

The  Kancocas  River  discbar<]^e8  into  the  Delaware  River  at  a  point 
opposite  the  northern  limits  of  the  city  of  Philadelphia  and  about  12 
miles  above  the  foot  of  Market  street.  The  project  for  its  improvement 
was  made  in  1881,  and  proposed  the  formation  of  a  channel  from  150  to 
200  feet  wide  with  a  low- water  depth  of  6  feet  from  its  mouth  to  Center- 
ton,  a  distance  of  about  7^  miles,  and  from  thence  to  Mount  Holly  a 
5-foot  low- water  channel.  The  estimated  cost  of  the  improvement  was 
$81,236. 

The  river  and  harbor  acts  of  1881  and  1882  appropriated  $20,000  for 
the  work,  and  this  amount  was  expended  between  1881  and  1884  in  the 
improvement  of  Coats  Bar,  the  most  marked  obstruction  on  the  lower 
river. 

The  river  and  harbor  act  of  September  19,  1890,  contained  an  appro- 
priation of  $250,000  for  improving  Delaware  River,  Penns^'lvania  and 
New  JerseyjOf  which  $10,000  "shall  be  expended  in  continuing  improve- 
ment on  the  Raucocas  River,  one  of  the  tidal  tributaries  of  said  river." 

During  the  fiscal  year  of  1891,  the  sum  of  $8,802.73  was  expended  in 
the  formation  of  a  channel  6  feet  deep  at  mean  low  water,  and  about 
100  feet  wide,  at  the  following  localities  between  the  mouth  and  Center- 
ton,  viz:  At  Sharp  Island,  below  Mill  Creek,  I  elow  Lime  Kiln  Wharf, 
and  at  Centerton;  and  in  the  removal  of  three  wrecks  lying  between 
the  railroad  bridge  at  Delanco  and  the  junction  of  the  Lumbarton  and 
Mount  Holly  branches  of  the  river. 

Under  date  of  July  16,  1891,  an  open-market  agreement  was  entered 
into  with  Mr.  Frank  C.  Somers  for  the  removal  of  about  8,000  cubic 
yards  of  material  at  14^  cents  per  cubic  yard,  measured  in  the  dipper, 
to  form  a  channel  25  feet  wide  and  4  feet  deep  at  mean  low  water 
through  the  shoal  are<is  between  ('enterton  and  Mount  Holly,  N.  J. 
This  work  was  completed  on  August  29, 1891,  by  the  aggregate  removal 
of  7,330  cubic  yards  of  material. 

The  present  condition  of  this  improvement  is  as  follows :  A  low- water 
channel  100  feet  wide  and  6  feet  deep  has  been  formed  tlirou^k  t\iA 
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shoal  area^  between  the  mouth  of  the  river  and  Centerton.  and  a  chan- 
nel 25  feet  wide  and  4  feet  deep  from  Centerton  to  Meant  Holly.  By 
this  work  about  three-eighths  of  the  projected  improvement  has  been 
completed,  and  the  navigable  conditions  of  the  river  have  been  propor- 
tionately improved. 

This  work  is  situated  in  the  collection  district  of  Trenton,  N.  J.,  which  h  the 
nearest  port  of  entry,  at  which  no  revenne  was  collected  during  the  year  ending 
December  31,  1891.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  Lights  are 
the  nearest  light-house. 

APPROPRIATIOX8. 

Act  of— 

March  3,  1881 $10.0«iO.OO 

Angnst  2,  18X2 10.000.(»0 

September  19,  1890 10,(K«.00 

30,000.ftl 

EXPEXDITl'IJES. 

Total  to  June  30,  1892 29,899.91 

Carried  to  the  surplus  fund  in  July,  1890 1(R).09 

Money  statement. 

July  1,  1891,  balance  unexpended jjl.  lfC.27 

Jane  30,  1892,  amount  expended  during  fiscal  year l,liC.27 

Amount  appropriated  by  act  approved  J uly  13, 1892 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 46,  WO.W 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1894    I2.OO0.W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
Arrivals  and  departures  of  vesseU/or  year  ending  December  31,  isyi. 


Kind  of  vesAela. 


Arrivals. 


DeiMTturck 


yn.  Ton*.  No.  Twm. 

Steamers ,        4M)  101, 5R7  490  10l,5ff 

Sailing  vcMels 1.820         95,677  1,820  «,«7 

Barges ;        925  147.362  '  925  U7.3C 

Canal  boate 1,570  ;  122,^^1  1,570  122,83 

Total I    4,805  467,447  4.805  ««7  *«^ 


Articles. 


Freight  statement. 


Gross 
ton.**. 


Value. 


Articles. 


GnMkt 


V»lo*. 


ARKivrao.  j 

Chemicals ,  1.  80O 

Coal 14,500 

Lime !  3,000  < 

Lumber 1. 100 

Hannre 16, 000 

General  merchandise 5. 000 


DEPARTING. 


Total. 


$54. 000 
58. 000 
15,000 
15,  000 
12.000 

300,000 


42,000  I    454,000 

\ 


Cheroif'als 1,500  |4a«I 

Canned  giKNls 1,500  •)•** 

Molding  sand |  13Z0O0  Si"^** 

Produce 3,00(t  ISO** 

General  merchandise 6,500  225.  "• 

Total 144.500  7R** 
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G  9. 

IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $6,000  fpr  the  improvement  of  Alloway  Creek,  New  Jersey. 
This  was  the*,  first  appropriation  made  for  the  work. 

Alloway  Creek  discharges  into  the  Delaware  River  at  a  point  abont 
7  miles  below  Fort  Delaware.  Before  improvement  its  channel  had  a 
natural  mean  low-water  depth  of  more  than  G  feet,  extending  3^  miles 
above  its  month.  Between  this  point  and  Qninton,  a  distance  of  6^ 
miles,  there  were  nine  bars  with  minimum  depths  at  mean  low  water  of 
from  1 .3  to  4  feet. 

The  project  for  its  improvement  was  based  upon  a  survey  made  in 
1889,  and  proposed  the  improvement  of  the  stream  between  Quiuton, 
N.  J.,  and  its  mouth,  a  distance  of  lOJ  miles,  by  the  formation,  by 
dredging,  of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide 
from  Quinton  to  a  ^oint  about  1,000  feet  above  the  Upper  Hancock 
Bridge;  from  thence  a  channel  of  the  same  depth  and  75  feet  wide  to 
the  lower  side  of  the  bar  at  the  Square.  At  a  locality  in  the  creek 
known  as  the  Canal,  in  addition  to  obtaining  a  channel  of  the  dimen- 
sions above  named,  the  width  of  the  stream  is  to  be  increased  to  about 
150  feet  between  its  low- water  lines.  At  the  Square  the  dredged  chan- 
nel is  to  be  supplemented  by  a  deflecting  dike  about  500  feet  in  length, 
formed  of  the  material  dredged  from  the  adjacent  bar,  with  its  channel 
face  protected  by  a  riprap  of  stone.  The  estimated  cost  of  the  work 
was  $25,000. 

Under  date  of  March  4,  1891,  a  contract  was  made  with  Frank  C. 
Somers  for  the  removal  by  dredging  of  about  25,000  cubic  yards  of 
material,  at  18  cents  per  cubic  yard,  from  the  shoal  areas  at  the  Square, 
Canal,  and  Upper  Hancock  Bridge.  At  the  close  of  the  fiscal  year 
ending  June  30, 1891,  18,341  cubic  yards  had  been  removed  under  this 
contract.  During  the  past  fiscal  year  4,893  cubic  yards  of  material 
were  removed,  thereby  completing  the  contract  on  July  14, 1891,  by  the 
aggregate  removal  of  23,234  cubic  yards. 

The  work  already  done  has  produced  channels  75  feet  wide  and  6 
feet  deep  at  mean  low  water  through  the  worst  bars  at  localities  known 
as  the  Square,  Canal,  and  Upper  Hancock  Bridge,  whereby  about  one- 
fifth  of  the  work  projected  has  been  accomplished  and  navigation  much 
improved. 

This  work  is  situated  in  the  coUection  district  of  Bridgetou,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenne  was  coUected  during  the  year  ending 
December  31.  1891.  The  nearest  fort  is  Fort  Delaware,  and  the  Keedy  Ishind  Light 
is  the  nearest  light-house. 

APPROPRIATIONS. 

Act  of  September  19,  1H90 $6,000.00 

EXPENDITURES. 

Total  to  June  30,  1892 5,599.61 
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Moiiey  statement. 

July  1, 1891,  balance  unexpended $2, 532. 12 

Jnne  30,  1892,  amouut  expended  during  fiscal  year 2, 131. 73 

July  1,  1892,  balance  unexpended ^ 400.39 

Amount  ax>propriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 400. 39 


'  Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  16, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  year  ending  December  31,  1891, 


Kind  of  vessels. 


Arrivals. 


No. 

Steamers 100 

Sailing  vessels 45 

Caoal  boats 15 

Total 160 


Ton*. 

10,500 
4,50U 
2,250 

17,250 


Departnres. 

1 

No.     1 
100 
45 
U 

Tmu. 
10. 5« 
4.500 

2,ao 

160 


17,250 


Freight  statement. 


Articles. 


Gros.4 
tous. 


ARRIVING.  I 

I 

Coal I  8,000 

Glass  sand 1,500 

Tinplate 800 

Lnmber !  1,400 

Soda  ash 400 

Miscellaneous 3, 000 

Total I  15.100 


Value. 


$27,  OOO 

2,2.50 

80,000 

16,000 

12,000 

6.000 

143,250 


Articles. 


I    Gross 
,    tons. 


DEPARTING. 

Manufactured  products 
Miscellaneous 

Total 


7.000 
2,000 


Xa^nK 


$350. 0« 
10.000 


9,000         360,000 


G  lo. 


IMPROVEMENT  OF  MAURICE  RIVER.  NEW  JERSEY. 


Tbe  project  adopted  in  1882  provided  for  the  formation  by  dredging 
of  a  low-water  channel  100  feet  wide  and  6  feet  deep  from  a  point  abont 
4  miles  below  Millville  to  Millville  Bridge,  and  a  channel  of  the  same 
width  and  4  feet  deep  above  the  bridge  to  the  head  of  navigation. 

The  project  was  modified  in  1890  so  as  to  provide  for  the  extension 
of  the  Gfoot  channel  from  Millville  to  the  head  of  navigation;  and 
again  in  1892,  so  as  to  provide  for  the  further  extension  of  the  6-foot 
channel  with  a  width  of  50  feet  for  a  distance  of  about  500  feet  fjirtber 
upstream,  and  for  slight  local  improvements  of  the  channel  below  Mill- 
ville. 
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During  the  past  fiscal  year,  under  a  contract  with  the  American 
Dredging  Company,  dated  May  22, 1891, 30,840  cubic  yards  of  material, 
at  19  cents  per  cubic  yard,  measured  in  place,  were  dredged  from  the 
channel,  the  work  being  completed  on  February  20,  1892.  Under  an 
open-market  agreement  with  the  same  company,  and  at  the  same  price, 
6,552  cubic  yards  of  material  were  removed  from  the  channel,  the  work 
being  completed  on  February  29, 1892. 

By  these  operations  the  improvement  has  been  fully  completed  in 
accordance  with  the  adopted  project. 

The  original  estimated  cost  of  tbe  improvement  was  $112,000.  The 
conditions  having  been  very  favorable,  it  has  been  completed  at  a  total 
cost  of  $43,000. 

At  the  time  of  adoption  of  the  project  the  channel  of  this  river  had 
a  natural  mean  low  water  depth  of  from  10  to  40  feet  from  the  bay  to  a 
I>oint  4  miles  below  Millville,  a  distance  of  about  20  miles,  except  upon 
the  bar  at  the  mouth,  where  the  depth  was  5  feet.  The  remainder  of 
the  river  to  the  head  of  navigation,  a  distance  of  about  4^  miles,  was 
quite  shoal,  with  a  minimum  depth  of  2  feet  at  mean  low  water.  As 
the  result  of  the  improvement  there  is  now  a  channel  having  a  mini- 
mum low-water  depth  of  6  feet  from  the  bar  to  the  head  of  navigation, 
and  the  river  is  navigable  at  all  stages  of  the  tide. 

This  work  is  situated  in  the  collection  district  of  Bridseton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  daring  the  year  ending 
December  31, 1891.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  Kiver  Light 
is  the  nearest  light-house. 

APPROPRIATIONS. 

Act  of — 

August  2,  1882 $3,000 

July  5,  1884 17.000 

August  5,  1886 6,000 

August  11,  1888 10,000 

September  19,  1890 ; 8,000 

43,000 

EXPENDITUKK8. 

Total  to  June  30,  1892 43,000 

Money  statement. 

Jnly  1,  1891,  balance  unexpended $8,083.77 

Jane  30,  1892,  amount  expended,duriug  fiscal  year 8, 0H3.  77 


COMMERCIAL   STATISTICS. 

Arrivals  and  departures  of  vessels  for  year  ending  December  SI,  IS'Jl, 


Kindofvensela.                                               Arrival*  loaded.  ^^J^ded*!®" 

i     No.          Tont.     j  No.          Tona. 

SteAHiers 40           4.(M)0  60;           «.  000 

Sailiii«:ves»elH 5.110       126.984  ;  225          27,000 

Barg:e« 15          1,200  |  21  '          1,680 


Total '     5,155       132.184,        306  1        34,680 
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Artiolea. 


ARRIVING. 


Brick '.  3,572 

Coal 1  10,000 

Cotton i  400 

Grain 2,994 

Glass  sand !  3,000 

Ice !  1,500 

Iron,  pig ,  10, 500 

Lumoer :  6, 375 

OysterH ;  91,714 

Oyster  shells i  3,000 

Stone,  building \  3, 000 

Hay,  salt ;  2,500 


Freight  statement. 


Grosa 
tons. 


Value. 


$12.  POO 

40,000 

80,000 

95,100 

9.000 

4.500 

189,000 

38,250 

1, 284, 000 

3,8«2 

4,125 

15, 000 


Total 138,555     1.775,637 


Articles. 


Gross 
tons. 


DBPARTI.VQ. 

Clav 5,000 

Glasssand 36.500 

Gravel '  35,000 

Iron  pipe 16,600 

Sand 600 

Wood 3.  IK 

Total 96,825 


Vala*'. 


$12,560 
63  875 
43.756 

498.000 

900 

10.  OM 


m 


G  II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


1 

r 


During  the  past  fiscal  year  three  wrecks  have  been  removed  under 
the  authority  of  the  act  of  Congress  approved  June  14, 1880. 

In  April,  1891,  the  scow  Paddy  Ryan  was  sunk  in  the  Rancocas 
River,  New  Jersey,  near  the  railroad  drawbridge  at  Delanco.  The 
wreck  being  a  dangerous  obstruction  to  all  vessels  passing  through  the 
draw  its  removal  was  recommended.  Under  date  of  June  24,  1891,  a 
contract  was  made  with  Enoch  Townsend  for  the  removal  of  the  wreck 
for  the  sum  of  $34o.     The  work  was  completed  on  July  8,  1891. 

In  September,  1882,  the  iron  steamer  XupJutr  was  sunk  on  the  outer 
bar  of  Townsend  Inlet,  New  Jersey.  The  wreck  being  a  dangeroos 
obstruction  to  vessels  passing  through  the  inlet  its  removal  was  rec 
ommended.  Under  date  of  December  2, 1891,  a  contract  was  made  with 
Enoch  Townsend  for  the  removal  of  the  wreck  for  the  sum  of  f  4,875. 
The  work  was  completed  on  April  7,  1892. 

In  December,  1891,  the  canal  boat  Agatha  Brady  was  sunk  in  the 
Delaware  River  opposite  Fairmount  Avenue  Wharf,  city  of  Philadel- 
phia, in  about  24  feet  of  water,  just  eastward  of  the  channel  of  the  riTer. 
The  wreck  being  a  dangerous  obstruction  to  navigation  its  removal 
was  recommended.  Under  date  of  June  10,  1892,  a  contract  was  en- 
tered into  with  the  American  Dredging  Company  for  the  removal  of 
the  wreck  for  the  sum  of  $425.  The  work  was  completed  on  June  17, 
1892. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  steamship  Xuphar,  Ijfing  on  tkt 
outer  bar  of  Townsend  Inlet,  N.  J.,  opened  Xovember  2?,  1891,  by  Maj.  C.  H*.  Ragmowdy 
Corps  of  Engineers. 


No. 


2 


5 


Name  ami  address  of  bidder. 


Prirt. 


B.G.  Bailev.  Atlantic  City.  N.J |18.9f« 

Will.  R.  (,'liapnian.  New  York,  N.  Y ,     g.4« 

Atlantic  and  Gulf  Wrecking  Co.,  Somcrs  Foint,  N.J ...V..,.      S.^ 

Enoch  Townsend.  SouierH  Point,  N.  J 4.i?T5 

Charles  W.Johnston,  Levres,  Del 9,W 


Contract  (dated  DecemVieT  1,  \^\^  ^\iXft\^^\\\ss  WCfiL^\vw>Kv'\^-«T«ead. 
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Ah$traei  ofpropo$al8  for  removal  of  the  xcreck  of  the  canalboat  Agatha  Brady ^  lying  in 
the  Delaware  Hirer  opposite  Fairmount  Avenue  Wharf y  city  of  rhiladelphia,  opened 
June  6,  1^92,  hy  MaJ.  C,  W,  Raymond,  Cotps  of  Engineers. 


Ko.  Name  and  addreim  of  bidder. 


Price. 


1  Frank  C.  Somers,'  Camden,  N.  J , 

2  American  Dredging  Co.,  Philadelphia,  Pa j. 

3  j  Duncan  A.  Johnston,  Camden,  N.J 

4  Kuoch  Townsend.  SomtTs  Point,  N.  J 

5  '  Charles  W.  Johnston,  Lewes,  Del 


$497 
425 
575 
685 
930 


CoDtract  (dated  June  10,  1892)  with  the  American  Dredgiyg  Company. 


G  12. 

REPORT  OF  COMMISSION  OF  ENGINEER  OFI-^ICERS  UPON  LOCATION  AND 
FLAX  FOR  HARBOR  OF  REFUGE  FOR  DEEP-DRAFT  A'ESSELS  NEAR 
MOUTH  OF  DELAWARE  BAY. 

[Printed  in  House  Ex.  Doc.  No.  112,  Fiity-Kecond  Congress,  first  session.] 

United  States  Engineer  Office, 

Philadelphia,  Pa,,  January  5, 1892. 

General  :  Tlie  Commission  of  Engineer  OflBcers  constituted  by  para- 
graph 2,  Special  Orders  No.  G6,  Headquarters,  Corps  of  Engineers, 
United  States  Army,  September  30,  1890,  to  examine  and  report  upon 
a  proposed  national  harbor  of  refuge  for  deep-draft  vessels  near  the 
mouth  of  Delaware  Bay,  under  the  provisions  of  the  river  and  harbor 
act  of  September  19, 1890,  has  the  honor  to  submit  the  following  report : 

The  provisions  of  law  above  referred  to  are  as  follows: 

Skc.  17.  That  the  Secretary  of  War  is  hereby  directed,  at  his  diBcretioD,  to  cause 
examinations  or  surveys,  or  both,  to  be  made,  and  the  estimated  cost  of  improve- 
ment to  be  estimated,  at  the  following  localities,  to  wit :  > 

Delaware  Bay,  with  a  view  of  determining  the  best  site  near  the  month  of  the  same 
for  a  national  harbor  of  refu<;:e  suitable  for  deep-draft  vessels.  The  examination  to 
be  made  by  a  commission  of  three  engineer  oiticers,  who  will  make  the  examination 
and  snbmit  to  the  Secretary  of  War  a  report  thereon,  with  a  project  and  estimate  of 
cost  of  construction  of  such  a  harbor  of  refuge. 

The  Commission  met  at  the  United  States  Engineer  Office  in  Phila- 
delphia on  December  11, 1800,  and  after  a  careful  study  of  the  charts 
of  Delaware  Bay  and  an  examination  of  the  various  reports  upon  the 
existing  harbor  and  its  vicinity,  submitted  a  preliminary  report  on  the 
same  date.*  The  views  of  the  Commission  are  fully  expressed  by  the 
following  extracts  from  this  report: 

The  necessity  of  a  harbor  of  refuge  in  this  vicinity  was  early  recognized;  and  it 
was  provided  for  by  the  construction  of  the  existing  harbor  at  Lewes,  Del.,  which 
was  projected  by  a  commission  of  distinguished  officers  in  1828.  Notwithstanding 
the  fact  that  the  plans  for  this  harbor  have  not  been  fully  carried  out,  it  has  been  of 
immense  benefit  to  commerce,  and  nnmerous  reports  estaolish  its  great  value  and  its 
national  character.  At  the  present  time  this  harbor  is  inadequate  to  the  needs  of 
commerce,  and  it  will  continue  to  be  so  after  the  work  of  breakwater  extension  now 
in  progress  has  been  completed. 

Since  this  harbor  was  projected  the  number  of  vessels  requiring  its  shelter  has 
enormously  increast^d.  Its  anchorage  area  is  far  too  limited,  and  its  low- water  depth 
of  only  about  16  feet  prohibits  its  use  by  the  deep-draft  vessels  of  the  present  day. 
It  will  always  be  of  value  for  the  protection  of  tlie  numerous  small  vessels  passing 
along  the  coast  in  this  vicinit3'^,  but  no  exteusion  oriuiprovement  can  adapt  it  to  the 
uses  of  the  modern  deep-draft  vessels. 

The  Commission  is  not  now  prepared  to  submit  statistics  giving  the  number  and 
draft  of  vessels  navigating  the  ocean  along  this  part  of  the  coast,  to  which  a  deep- 
water  harbor  of  refuge  would  be  of  value,  but  it  is  not  dowbtv^d  \\\«A»  wvs^  ^ VwLV^wt 

''Printed  aa  Appendix  G  22,  Annual  Report,  Chief  oil  ¥.ivg,\Tve«iT\^,\%^\,^^^^«^  ^^^^^• 
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would  be  of  great  benefit  to  commerce;  and  its  constriictinn  would  be  justified  if  a 
suitable  location  can  be  found  where  it  can  be  formc>d  at  reasonable  expense. 

The  act  of  Congress  as  to  this  harbor  of  refuge  requires  it  to  be  one  for  deep- 
draft  vessels.  The  great  draft  of  such  vessels  of  to-day,  and  the  up  and  down  mo- 
tion, and  swing  of  such  vessels  under  heavy  wave  action,  make  ample  depth  and 
anchorage  capacity  essential  features  of  the  desired  harbor  of  refuge  in  this  bay. 
It  should  be  near  the  main  channel  and  easily  accessible  at  all  times  and  in  all 
weather,  and  should  shelter  vessels  from  the  prevailing  storm  winds,  blowing  from 
east  to  northwest  round  by  the  north,  and  protect  thetn  from  floating  ice  descending 
from  the  northwest  and  north. 

The  information  at  present  in  the  possession  of  the  Commission  points  to  the  deep- 
water  pocket  on  the  west  side  of  the  main  ship  channel  covered  by  the  shoal,  known 
as  the  Shears,  }is  the  best  one  for  satisfying  the  required  conditions.  This  position 
Is  now  a  favorite  anchorage,  is  very  conveniently  h>cated  for  communication  with 
the  shore,  the  existing  harbor,  and  the  channel,  and  is  believed  to  have  the  approval 
of  the  maritime  interests. 

A  detinite  decision  upon  this  question  Bhould,  in  the  opinion  of  the  Commission, 
be  postponed  until  after  a  detailed  survey  which  shall  show  the  present  con<lition 
(both  as  to  depth  and  area)  of  the  above-mentioned  deep-water  pocket,  add  which 
shall  also  show  the  recent  changes  in  the  bottom  of  the  bay  in  this  neighborhood. 

Uuder  tlie  authority  of  the  Department,  tbe  Commission  had  a 
detailed  survey  made  of  the  Shears  and  the  adjacent  deep-water  spacer 
Owing  to  the  exposure  of  the  locality,  to  very  unfavorable  weather, 
and  to  lack  of  sufficient  funds  to  prosecute  the  work  to  the  best  advan- 
tage, the  survey  was  made  with  great  difficulty;  and,  although  com- 
menced as  soon  as  practicable  and  prosecuted  as  diligently  as  allowed 
by  circumstances,  the  lieldwork  of  the  survey  was  not  completed  until 
late  in  the  summer,  during  September,  1891.  The  survey  covers  an 
area  of  about  6  square  miles,  and  contains  about  7,000  soundings,  about 
3,500  of  which  were  located  by  triangulatlon.  The  principal  results  are 
shown  upon  the  map  accompanying  this  report.*  No  borings  were 
made,  but  all  information  so  far  collected  indicates  that  the  bottom  con 
sists  of  sand  and  mud,  and  furnishes  a  suitable  foundation  for  break- 
water construction,  and  a  good  holding  ground  for  ships. 

Comparisons  of  this  survey  with  the  engineer  survey  of  1881  and 
with  the  coast  survey  chart  of  1843  show  no  changes  in  the  bottom  of 
the  bay  around  the  east  fork  of  the  Shears  and  nothing  but  unimpor- 
tant changes  at  and  around  its  west  fork. 

The  Commission  is  of  the  opinion  that  the  area  occupied  by  the 
Shears  and  adjacent  waters  is  '^  the  best  site  near  the  mouth  of  Dela- 
ware Bay  for  a  national  harbor  of  refuge  suitable  for  deep-draft  vessels.'' 

It  is  proposed  to  form  the  harbor  by  the  construction  of  a  breakwater 
located  upon  the  line  of  least  depth  along  the  eastern  branch  of  the 
Shears,  as  shown  upon  the  accompanying  map. 

The  heaviest  winds  and  seas  in  this  locality  are  from  the  east-north- 
east. The  breakwater  is  extended  as  far  towards  the  northwest  as  in 
the  opinion  of  the  Commission  is  necessary  for  sufficient  protection 
against  the  heavy  northeast  winds  and  seas  coming  around  the  end  of 
Cape  May.  From  this  point  it  extends  in  a  southeast  direction  for  a 
distance  of  1  mile,  and  then,  for  a  distance  of  half  a  mile,  runs  iu  a 
direction  towards  and  tangent  to  Cape  Henlopen;  being  extended  as  far 
towards  the  south  as  is  thought  best  at  present,  considering  the  desir- 
ability of  allowing  a  free  access  to  the  proposed  harbor.  Against  the 
heaviest  storms,  those  from  the  east-northeast,  the  projected  harbor 
has  a  protected  anchorage  area  of  552  acres,  with  a  minimum  low-water 
depth  of  30  feet;  and  an  additional  area  of  237  acres,  with  a  minimam 
low- water  depth  of  24  feet;  this  being  sufficient  to  give  free  and  good 
anchorage  to  more  than  a  thousand  vessels  at  once.     As  the  proposed 

*Not  repriuted.    Vt'wilek^i  Vw  \^o\i^<i  Yi3..\i'ji^.^Q.\Vl,tlfty-8econd  Congress,  first 
session. 
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breakwater  lies  in  the  direction  of  the  ebb  currents,  its  construction  is 
not  liable  to  cause  any  undesirable  changes  in  the  adjacent  shoals. 

The  Commission  is  of  the  opinion  tbat  it  will  be  unnecessary  to  con- 
struct a  breakwater  to  cover  the  anchorage  from  northwesterly  winds 
and  seas,  but  protection  from  ice  descending  the  bay  during  the  ebb 
tide  must  be  provided  for.  This  can  be  accomplished  by  the  construc- 
tion of  a  row  of  ice  piers  across  the  upper  end  of  the  harbor,  as  shown 
on  the  accompanying  map. 

One  of  the  important  characteristics  of  a  harbor  of  refuge  is  that  it 
be  capable  of  defense.  While  this  Commission  is  not  charged  with  the 
duty  of  arranging  for  the  defense  of  the  harbor  of  refuge  now  under  con- 
sideration, it  seems  not  inappropriate  to  say  that  the  locality  of  the  pro- 
tecting ice  piers  could  with  unusual  advantage  be  utilized  for  purposes 
of  defense  in  connection  with  the  objects  of  the  harbor  of  refuge. 

After  full  consideration  of  all  the  recent  methods  employed  in  break- 
water construction,  including  the  use  of  concrete  in  place,  in  bags,  and 
in  blocks  of  very  large  dimensions,  the  Commission  is  of  the  opinion  that 
the  method  best  adapted  to  this  locality  is  the  formation  of  a  mound  to 
the  level  of  low  water  by  the  deposit  of  random  stone  and  the  construc- 
tion of  a  superstructure  thereon  by  the  erection  of  outer  and  inner  walls 
of  very  heavy  stones,  the  interior  space  to  be  Hlled  with  rubble.  This 
method  of  construction  is  in  accord  with  the  experience  gained  from  past 
work  on  the  old  breakwaters  in  this  vicinity.  For  the  purposes  of  this 
project  and  estimate  the  Commission  has  assumed  the  dimensions 
adopted  for  the  work  now  in  progress  for  closing  the  gap  between  the 
breakwater  and  ice  breaker  of  the  existing  harbor.  The  cross  section 
is  shown  on  the  accompanying  map. 

In  determining  the  quantity  of  stone  required  it  is  assumed  that 
each  cubic  yard  of  settled  enrockment  will  contain  1.25  gross  tons,  this 
relation  being  the  result  of  the  latest  experience  at  this  particular  work. 

The  cost  of  the  construction  of  the  proposed  harbor  is  estimated  as 
follows,  being  based  upon  the  assumption  that  funds  will  be  supplied 
as  fast  as  they  can  be  economically  expended : 

North  face: 

Substructure,  472,191  tons,  at  $3 $1,416,573 

Superstructure,  103,420  tons,  at  $4 413,680 

1, 830, 253 
South  face: 

Substructure,  608,760  tons,  at  $3 $1,826,280 

Superstructure,  51,710  tons,  at  $4 206, 840 

2,033,120 

Total  cost  of  breakwater 3,863,373 

Ice  piers : 

Ten  ice  piers,  at  $37,750 377,500 

4, 240, 873 
Engineering  and  contingencies 424, 127 

4, 665, 000 

Kespeetfully  submitted. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers, 
C.  W.  Raymond, 
Major ^  Corps  of  Engineers. 

W.   fl.  BlXBY, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  S.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  AND  ON  EAST- 
ERN SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA,  AND  OF 
INLAND  WATER  WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY,  DELAWARE. 


BEPORTOF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  EN^ 
GINEERS,  U.  S.  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  SO,  189B,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE 

'     WORKS. 

IMPROVEMENTS. 


1.  Wilmington  Harbor,  Delaware. 

2.  Ice  harbor  at  New  Castle,  Del. 

3.  Appoquinnimink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  Mispillion  Creek,  Delaware. 

6.  Broadkiln  River,  Delaware. 

7.  Inland  water  way  from  Chincoteagne 

Bay,  Virginia,  to  Delaware  Bay  at 
or  near  Lewes,  Del ii ware. 

8.  Susquehanna  River  al>ove  and  below 

Havre  de  Grace,  Md. 

9.  Northeast  River,  Maryland. 
10.  Elk  River,  Maryland. 

IL  Fairlee  Creek,  Maryland. 


12.  Chester     River,      Maryland,     from 

Crumpton  to  Jone^  Landing. 

13.  Choptank  River,  Maryland. 

14.  Cambridge  Harbor,  Mar>iand. 

15.  Wicomico  River,  Maryland. 

16.  Manokin  River,  M^i'yi&ud. 

17.  Onancock  Harbor,  Virginia. 

18.  Harbor  at  Cape  CharleB  City,  Vir- 

ginia, and  approaches  by  Chenton 
(Cherrystone)  Inlet. 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


20.  Murderkill  River,  Delaware. 

21.  Mispillion  River,  Delaware. 

22.  Susquehanna  River  above  Havre  de 

Grace^  Md, 


23.  Rock  Hall  Harbor,  Maryland. 


United  States  Engineer  Office, 

Wilmington^  Del.,  July  9j  1892. 

General:  I  have  tlie  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1892. 

1  was  ably  assisted  during  the  year  by  Mr.  A.  Stierle,  assistant  en- 
gineer, in  the  prosecution  of  these  works. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

BNG  92 69  ^«i 
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Hi. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

At  the  beginning  of  the  fiscal  year  the  contract  with  the  Atlas  Dredg- 
ing Company,  of  Wilmington,  Del.,  was  still  in  force,  operations  having 
been  begun  on  February  11, 1891.  The  contract  was  completed  on 
August  14, 1891.  The  amount  of  material  removed  during  the  fiscal 
year  was  67,645  cubic  yards,  which  increased  the  length  of  the  channel 
previously  dredged  1,000  feet.  The  total  amount  removed  under  the 
contract  was  302,985  cubic  yards,  resulting  in  an  improved  channel,  15 
feet  deep  at  mean  low  water  and  150  feet  wide  at  the  bottom,  from  the 
Shellpot  railroad  bridge  to  the  Pusey  &  Jones  shipyard,  a  distance 
of  6,200  feet.  The  dredged  material  was  mud  and  sand,  principally 
the  former,  and  was  deposited  in  a  cove  of  the  Delaware  River  below 
Edgemoor. 

The  approved  project  of  improvement  is  for  a  15-foot  low- water  chan- 
nel, 150  feet  wide  from  the  mouth  of  the  Christiana  Eiver  to  the  Bolhng 
Mill  wharf  ^4,750  feet  above  the  outer  end  of  the  jetty),  100  feet  wide 
from  this  wnarf  to  the  Delaware  and  Western  Bailroad  bridge,  and  75 
feet  wide  from  this  bridge  to  the  pulp  works;  also  for  a  channel,  12^ 
feet  deep  and  50  feet  wide  from  the  pulp  works  to  the  Delaware  Rail- 
road bridge,  and  for  the  construction  of  a  jetty  1,740  feet  long  on  the 
north  side  of  the  mouth  of  the  river.  The  Board  of  Engineers,  which 
recommended  these  improvements  in  1881  estimated  thS  total  cost  at 
$175,551.  The  construction  of  the  jetty  and  dredging  operations  were 
begun  the  following  year.  On  page  662,  Annual  Report  of  the  Chief  of 
Engineers  for  ISj^,  a  revised  estimate  is  given  for  the  completion  of  the 
above  project.  This  estimate  increased  the  channel  width  of  the  whole 
section  from  the  Eolling  Mill  wharf  to  the  pulp  works  to  150  feet>  and  did 
not  include  the  12-foot  channel  previously  estimated  for  from  the  pulp 
works  to  the  Delaware  Railroad  bridge,  the  total  cost  being  given  at 
$191,384,  exclusive  of  the  expense  of  building  the  jetty,  which  was  then 
nearly  completed.  A  modification  of  the  plan  of  the  jetty  was  made 
and  approved  in  1884,  providing  for  an  additional  height  of  4  feet  and 
an  extension  of  322  feet  in  length.  The  former  work  was  done  the  fol- 
lowing year. 

Up  to  the  year  1871  the  General  Government  had  at  various  times 
expended  $32,356  in  the  improvement  of  Christiana  River  or  Wilming- 
ton Harbor.  Between  the  years  1871  and  1881  improvements  were 
continued  under  a  project  tor  a  12-foot  low-water  channel  from  100  to 
200  feet  wide,  and  $83,500  had  been  expended  when  the  project  was 
completed  in  the  latter  year.  Under  the  project  adopted  in  1881 
$201,404.66  have  been  expended,  making  a  grand  total  of  $317,260.66 
at  the  close  of  the  fiscal  year  ending  June  30, 1892. 

The  commission  on  the  improvement  of  this  harbor,  apxK)inted  by  tiie 
Secretary  of  War  in  accordance  with  a  provision  of  the  river  and  har- 
bor act  of  September  19, 1890,  have  made  their  report  and  plan  for  a 
permanent  improvement  of  Wilmington  Harbor.  The  report  is  printed 
on  pages  1138-1159,  Annual  Report  of  the  Chief  of  Engineers  for  189L 

Wilminj^n  is  a  port  of  entry  and  in  the  coUection  district  of  Delaware.    The 
amount  of  levenue  collected  during  the  fiscid  year  ending  June  SO,  1892,  is  $10,533.13. 
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AMOUNTS  APPROPRIATED. 


By  act  approved — 

July  14,  1836 $15,000 

March  3,  1837 8,000 

Julv7,  1838 9,356 

July  11, 1870 15,000 

June  10,  1872 10,000 

March  3,  1873 6,000 

June  23,  1874 0,000 

March  3,  1875 10,000 

August  14,  1S70 16,000 

June  18,  1878 7,000 


By  act  approved — 

March  3,  1879 $3,500 

June  14,  1880 10,000 

March  3, 1881 60,000 

By  act  passed  August  2, 1882 60, 000 

By  act  approved — 

Julys,  1884 26,000 

Augusts,  1886 18,750 

By  act  of  August  11,  1888 30, 000 

By  act  approved  September  19, 

'  1890 30,000 


Of  tlie  above  the  sum  of  $2,411.22  has  been  carried  to  the  surplus  fund 
of  the  Treasury. 

Money  statement. 

July  1,  1891,  balance  unexpended $15,692.17 

June  30, 1892,  amount  expended  during  fiscal  year 13,346.83 

July  1,  1892,  balance  unexpended 2,345.34 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 42, 345. 34 


{Amonnt  (estimated)  required  for  completion  of  existing  project 47, 634. 00 
Amount  that  can  be  profitably  expended,  in  fiscal  vear  ending  June  30, 1894    47, 634. 00 
Submitted  in  complianqe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Maritime  hnsiness  of  WilmingUm,  Del,,  for  the  year  ending  December  SI,  1891, 

[Data  kindly  furnished  b^  Mr.  £.  Kershaw,  harbor  master,  Warner's  Propeller  Line,  Bnsh's  Wil- 
mington and  Philadi^lphia  Steam  Freieht  Line,  the  Wilmington  Steamboat  Company,  and  New  Jer- 
aey  and  Wilmington  Ferry  Company.] 


Class. 


Raw  products 

Manufactured  prodncta 
Agricultural  prcMlucts  . 
General  merchandise. . . 

Total 


404,630 

123,373 

7,400 

09,673 


635,076 


Valae. 


$2,010,670 

13,577,847 

863,800 

4,983.650 


20,944,067 


Vessels  trading  in  Wilmington  Harbor,  Delaware, 


Class. 


Steamers 

Freight  steamers 

Toglxiata 

Schoouers 

Barges 


No. 


4 
6 
6 
15 
8 


Aggregate 
tonnage. 


956 
1,517 

200 
4,540 

675 


Draft. 


Feet. 

7  8 
6  9 
4        12 

4 


Trips. 


Twice  a  day  each. 
Daily  and  weekly. 
Constantly. 

Do. 
Daily. 


Vessels  entered  engaged  in  foreign  trade,  8 ;  tonnage,  4,630.  Vessels  cleared  en- 
aged  in  foreign  trade,  8 ,  tonnage,  4,323.  Number  of  passengers  carried  to  and  from 
"Qmingtoii,  SOifdn. 


948         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

VeaseU  built  and  repaired  at  Wilmingtonf  Del.f  during  the  year  ending  December  31, 289L 


dass  of  yesBoL 


Bnilt: 

Pasflenger  steamers 

Freight  steamers  ...^ 

Passenger  and  freight  steamers 

Towing  steamers 

Schooners 

Sloops 

Soows  and  barges 

Bepaired: 

Steamers 

Sail  vessels,  barges,  and  scows 


Ko. 


1 
7 
13 
2 
2 
1 
2 

62 
61 


Reeistered 

toud  ton- 

naga 


Draft  of 

largest  ves 

sel  when 

leavine 

shipyara. 


517 

Feet. 

Art. 

2.331 

7 
13| 

10,550 
127 

20 

1.101 
9 

9 

IB 

750 

3 

24,862 

14, 017 

Calculated 
maximoin 
draft  whea 
loaded  of 
largest  res- 
ad  built 


These  data  were  fiimislied  by  the  following,  shipbuilding  fimiB :  The  Harlan  d 
HoUingsworth  Company,  the  Jackson  &  Sharp  Company,  the  Puaey  db  Jones  Caiii> 
pany,  and  Enoch  Mooie. 


Ha. 

ICE  HARBOR  AT  NEW  CASTLE,  DELAWARE. 

• 

At  the  beginning  of  the  past  fiscal  year  plans  had  been  submitted  for 
the  construction  of  a  new  ice  pier,  to  be  called  "O,"  and  for  the  removal 
of  old  Pier  H.  The  plans  were  approved  early  in  July,  1801,  aud 
after  public  advertisement  proposals  were  received  and  opened  on  Sep^ 
tember  21  and  a  contract  made  September  29,  1891,  with  the  lowest 
bidder,  the  Delaware  Construction  Company,  of  Wibniugton,  Del,  at 
the  stipulated  sum  of  $9,500,  The  contractor  began  operations  on  Oc- 
tober 1  and  comi)leted  the  contract  on  December  28,  1891,  the  removal 
of  Pier  H  having  been  carried  on  during  the  time  the  new  pier  was  be- 
ing put  in  position.  The  past  winter  was  not  severe  enough  to  test,  as 
yet,  the  efiBciency  of  the  latter  during  running  ice  in  the  river,  as  the 
harbor  was  filled  on  two  occasions  only  with  ice  of  inconsiderable  thick- 
ness. 

The  new  pier  differs  in  construction  in  many  important  x>oint«  from 
those  previously  erected  in  the  ice  harbors  of  the  Delaware  River.  It 
consists  of  a  crib  substructure  27  feet  high,  filled  with  stone  and  an 
iron  shell  superstructure  15  feet  high,  filled  with  large  stone  and  con- 
crete. The  top  of  the  pier  extends  to  the  height  of  12  feet  above  mean 
low  water  and  the  bottom  rests  upon  a  gi'avel  stratum  30  feet  below 
low  water.  To  reach  this  depth  it  was  necessary  to  excavate  through 
a  stratum  of  mud  15  feet  deep.  In  plan  the  pier  is  four-sided,  lozenge- 
shaped,  with  a  considerable  batter  from  the  bottom  up,  and  its  longi- 
tudinal axis,  which  measures  52^  feet  on  the  bottom  and  32  j  feet  on  the 
top  of  the  structure,  is  in  a  direction  parallel  with  the  prevailing  cur- 
rents. The  extreme  widths  normal  to  this  direction  are  on  the  bottom 
and  top,  respectively,  33J  and  20  feet. 

All  the  piers  built  during  the  past  twenty  years  in  Marcus  Hook  and 
"New  Castle  harbors  for  protection  against  ice  are  alike  in  kind  and  form 
and  consist  of  wooden  mbs  filled  with  stone  for  a  foundation  to  the  height 
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of  low- water  level,  and  of  a  cut-stone  superstructure,  partly  filled  with 
rubble,  extending  to  from  4  to  6  feet  above  tbe  plane  of  common  high 
water.  In  plan  they  present  a  six-sided  elongated  figure.  The  piers 
at  Marcus  Hook,  eight  in  number,  which  are  somewhat  smaller  in  gen- 
eral dimensions,  have  cost  from  $10,247  to  $20,000  apiece.  The  four 
piers  built  at  New  Castle  during  the  same  period  average  higher  in 
cost,  the  lowest  being  $17,597  and  the  highest  $22,949.  In  several 
cases  two  working  seasons  were  necessary  to  complete  one  of  the  above 
ice  piers. 

Pier  O,.  recently  built  at  New  Castle,  has  been  much  reduced  in 
cubical  contents  and  consequently  has  less  weight  as  compared  with 
the  old  style  piers.  It  is  nevertheless  calculated  to  possess  sufficient 
strength  and  stability  to  withstand  the  heaviest  shocks  of  ice  or  ves- 
sels. Its  economy  in  and  rapidity  of  construction  are  also  features 
which  recommend  a  more  extensive  application  of  this  form  for  ice 
piers. 

The  project  for  the  establishment  of  an  ice  harbor  at  New  Castle 
dates  back  to  Colonial  times  and  was  suggested  by  the  necessity  ot 
providing  a  place  of  refuge  for  vessels  during  prevalence  of  ice  in 
the  Delaware  Biver.  Since  the  ice  harbor  at  Beedy  Island,  10  miles 
farther  down  the  river,  has  become  useless  from  decay  and  lack  of 
water,  this  harbor  is  now  the  first  one  vessels  reach  in  coming  up  the 
bay.  The  number  of  vessels  seeking  refuge  during  winter  is  very  great, 
and  the  enlargement  of  the  harbor  is  only  a  question  of  time.  Atten- 
tion was  called  in  last  year's  report  to  the  practicability  of  materially 
enlarging  the  area  of  the  harbor  if  an  additional  pier  were  constructed 
on  the  30-foot  contour  at  the  point  of  intersection  of  two  lines  prolonged 
over  piers  K  and  M,  and  L  and  N,  respectively. 

New  Castle  is  in  the  coUection  distriot  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenae  collected  there  daring  the  fiscal  year  end- 
mg  Jane  30,  1892,  is  $10,533.75. 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

May  20, 1826 $25,000.00 

March  2,1829 18,895.99 

Jaly2,1836 25,000.00 

March  3,1837 10,000.00 

Jaly7,1838 11,573.00 

Anguat  30, 1852 15,000.00 

July  15,1870 2,500.00 

June  10, 1872 27,000.00 

March  3, 1873 20,000.00 

Jane  27, 1874 10,000.00 

March  3, 1875 20,000.00 


By  act  approved— 

Angust  14, 1876 .^  $12,000.00 

Jane  18,1878 10,000.00 

March  3, 1879 5,500.00 

June  14, 1880 3,000.00 

March  3, 1881 20,000.00 

July  5, 1884 2,000.00 

August  5,1886 5,000.00 

By  act  of  August  11, 1888 7, 500. 00 

By  act  approved  September 

19,1890 8,100.00 


Of  the  above  the  sxun  of  $18,285.65  has  been  carried  to  the  sorplos 
fiind  of  the  Treasury. 

Money  statement 

July  1, 1891Jbalance  unexpended $15,190.79 

Jane  90, 1892,  amount  expended  during  fiscal  year 11,343.99 

July  1, 1892,  balance  onexpended 8^846.80 
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Abitraet  ofpropotaU  opened  September  21,  1891,  by  fVm.  F.  Smithf  U.  S.  agent,  far 
itruotian  of  new  ice  pier  and  removal  of  old  Pier  M  in  New  Castle  Harbor,  Delaware, 


Vo. 


Kame  and  addreM  of  bidder. 


Trloefor 
oonatmctioo 

old  pier. 


1 
S 

8 

4 
6 


Henry  M.  Dcnremns,  Newarkf  N.  J 

Ira  Lunt,New  Castle,  Del 

I.  H.  Hathaway,  Philadelphia,  Pa 

Henhoeffer  Sc  Vaughn,  Wilmington,  Del 

Delaware  Constraction  Co.,  Wilmington,  Del 


$10,900 

9,018 

10.496 

10,300 

ir.soo 


fUiOoe 


Contraot  (dated  September  29, 1891)  with  Delaware  Conatnictioii  Companj. 


COMMERCIAL  BTATISnGS. 


Beceipte. 


Class. 


Coal 

Iron  supplies  and  fire  brick 
Qeneral  merchandise 


Total 


The  above  were  received  over  the  wharf  of  the  Wilmington  and  Koriheni  RaOroid 
Company  at  New  Castle,  Del. 


H3. 

IMPROVEMENT  OP  APPOQUIN(N)IMINK  RIVER,  DELAWARE. 

There  >fere  no  operations  daring  the  fiscal  year  ending  JnneSO,  1892. 
The  appropriation  of  $5,000  made  September  19,  1890,  was  expended 
during  the  fiscal  year  ending  June  30, 1891,  in  dredging  a  channel  of 
the  dimensions  provided  in  the  project  for  a  length  of  1,975  feet  below 
Odessa  Bridge. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  is  for 
a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  80  feet  from 
the  bridge  at  Odessa  to  nearTownsend's  Wharf,  a  distance  of  3^  mfle^ 
and  a  width  of  100  feet  from  this  wharf  to  the  mouth,  a  distance  of  d 
miles.    The  estimated  cost  of  the  improvement  is  $39,963. 

There  is  a  bar  at  the  junction  with  the  Delaware  Biver  which  is  nav- 
igable only  at  high  tide,  which  rises  here,  on  an  average,  about  6  feet 
The  rise  and  fall  of  the  tide  at  the  head  of  navigation  is  3.2  feet  The 
amount  asked  for  will  be  expended  in  accordance  with  the  approved 
project. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  wt 
of  entry,  and  the  amount  of  revenue  collected  there  dorinff  uie  fiscal  year  eadiiii 
June  30,  1892,  is  $10,533.75. 

▲MOUKT  APPBOPBIATKD. 


By  Mt  approvad&«pWia\Msc'VS^i'\S&ft 


m,9» 
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Money  statement 

July  1, 1891,  balance  unexpended $36.28 

July  1, 1892,  balance  unexpended 36.28 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  ending  June  30, 1893 5,036.28 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 963. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  10, 000. 00 
Submitted  in  con'pliance  with  requirements  of  sectioDB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMBRCIAL  8TATL9TIC8i 


BeoeipU  and  Bkij^menia* 


Claaa. 


BeceiptB: 

Coal  and  phosphate  material. 

Tin  plate 

General  merchandise 


Total. 


Shipmenta : 

Canned  goods  and  fertilizers 

Fruit,  grain,  cattle,  poultry,  hay.  etc. 
General  merchandise 


Total 

Total  receipts  and  shipments 


Tons. 


4,625 

145 

4,000 


8,770 


3.040 
6,266 
6,000 


15,306 


23,076 


yahz& 


$83,125 

16,200 

400,000 


499,325 


161,000 
527,550 
340,000 


U28, 550 


1,427,875 


Vessels  trading  in  Appoqu%n(n)im%nk  Biver,  Delaware, 


Class. 


1^0. 


Aggregate 
tonnage. 


Draft. 


Trips. 


Steamers  . 
Schooners 
Barges 


1 
2 
2 


100 
160 


JPeet 

7 

6to9 


Triweekly. 

I5U  to  200  trips  eaoh. 

1  ;i6  trips. 


The  above  statistics  were  furnished  by  the  Lord  dt  Polk  Chemical  Company,  of 
Odessa,  Del. 


H  4. 


IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 

At  the  beginning  of  the  pa«t  fiscal  year  the  contract  with  the  Na- 
tional Dredging  Company,  of  Wilmington,  Del.,  for  dredging,  was 
still  in  force,  operations  having  been  begun  on  May  29, 1891.  The  con- 
tract was  completed  on  August  10, 1891, 12,000  cubic  yards  of  material 
having  been  removed  since  July  1,  resulting  in  giving  an  additional 
mile  of  improved  channel  connected  with  that  made  the  previous  fiscal 
year.    Under  the  contract  25^139  cubic  yards  of  matertftA  ^^s%  ttto^^^^^ 
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from  the  river  between  Smyrna  Landing  and  Eagle  Kest  Landing,  the 
length  of  the  improved  channel  being  nearly  3  miles,  with  a  width  of 
40  feet,  which  at  several  sharp  turns  was  increased  to  about  70  feet 
The  depth  made  was  6^  feet  at  mean  low  water.  The  material  removed, 
which  was  principally  sand  and  clay,  was  deposited  upou  the  banks  of 
the  river. 

A  project  for  the  improvement  of  Smyrna  Biver,  then  Duck  Greeks 
was  made  in  1878,  recommending  a  6-foot  low- water  channel,  40  feet 
wide  within  the  stream,  and  a  channel  100  feet  wide  and  8  feet  deep  at 
the  entrance.  It  appears  that  the  improvement  at  the  mouth  was 
subsequently  held  to  be  of  greater  importance  than  that  of  the  creek, 
on  account,  as  then  stated,  of  the  evident  desirability  of  harbors  of 
refuge  for  the  numerous  small  vessels  engaged  in  fishing,  oystering, 
and  freighting  that  navigate  Delaware  Bay,  for  which  Duck  Greek 
Entrance  furnished  superior  natural  advantages.  Between  the  yean 
1880  and  1882  appropriations  aggregating  $10,000  were  expended  by 
special  direction  of  Congress  in  dredging  the  bar  at  the  mouth.  A 
channel  nearly  100  feet  wide  and  8  feet  deep  at  low  water  was  made, 
but  soon  thereafter  filled  up  again  to  such  an  unexpected  extent  that 
no  further  appropriation  for  dredging  at  that  point  was  recommended 
by  the  officer  in  charge  unless  protective  works  were  first  provided  for. 

The  existing  project  is  based  upon  a  survey  made  in  1887  and  is  for 
a  7-foot  low- water  channel  60  feet  wide  from  Smyrna  Landing  to  tiie 
mouth  and  100  feet  wide  across  the  bar,  the  latter  channel  to  be  pro- 
tected by  a  stone  jetty,  the  estimated  cost  being  $90,698.40.  Gyrations 
thus  far  have  been  confined  to  dredging  within  the  stream,  and  up  to 
the  close  of  the  fiscal  year  ending  June  30, 1891,  $12,536.35  had  been 
expended,  giving  an  improved  channel  nowhere  less  than  40  feet  wide 
and  6^  feet  deep  from  Smyrna  Landing  to  Brick  Store  Whwri^  a  section 
of  the  river  3  miles  long. 

During  the  fiscal  year  ending  June  30. 1892,  $4,607.61  were  expended 
in  continuing  operations  as  above  stated.  Withm  the  upper  5  miles  of 
the  river,  from  Smyrna  Landing  to  Eagle  Nest  Landing,  the  nunimam 
width  of  the  channel  is  40  feet  and  the  least  depth  6^  feet  at  the  points 
where  dredging  was  done.  There  are  portions  in  the  section  named 
where  the  natural  depth  and  width  considerably  exceed  the  above 
dimensions. 

The  improved  channel  has  been  the  means  of  bringing  navigation  bj 
steam  2  miles  nearer  the  town  of  Smyrna,  and  has  in  consequence  con- 
tributed towards  a  reduction  in  freight  rates  and  in  the  hauling  time  to 
and  from  the  town.  Shipments  by  water  were  unususdly  heavy  during 
the  past  summer,  and  it  is  stated  that  steamers  of  larger  carrying  ca- 
pacity will  be  put  on  the  line  as  soon  as  the  full  projected  depth  and 
width  have  been  made  in  the  channeL 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  dredging 
in  pursuance  of  the  project  now  in  force. 

This  work  is  in  the  ooUection  district  of  Delaware.  Wihnington  is  the  neazal 
port  of  entry,  and  the  amount  of  revenue  oolleoted  there  during  ti£e  fiioal  year  endinf 
June  30;  1892,  is  $10,533.75. 

AMOUSTS  APPBOFBIATED. 

By  act  approved — 

June  14,  1880 15.000 

March  3,  1881 3,000 

By  act  passed  A.ugust2,  1882 ,    2,000 

By  act  of  August  U,  \«8ft 10,000 

By  act  approved  ^ptomVMx^S^t^SSd^ « « •••..    6^000 
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Money  statement. 

Jnly  1, 1891,  balance nnexpended $4,697.28 

June  30,  1892,  amount  expended  during  fiscal  year 4,607.61 

Jnlyl,  1892,  balance  unexpended 89.67 

Amount  appropriated  by  act  approved  July  13,  1892 3,000.00 

Amount  available  for  fiscal  year  ending  June 30,  1893 3,089)67 


'Amount  ^estimated)  required  for  completion  of  existing  project 19, 365. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894 .   10, 000. 00 
Submitt<ed  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acts  of  1866  and  1867. 


COBOCBRCIAL  STAT1STI08. 


Beceipts  and  shipmenU, 


ClMft. 


Beoeipts: 

Bone,  ooal.  iron,  phoaphate  rock,  and  ice — 
Grahi,  track,  hay,  potat4)eH.  live  stock,  etc . 
Cbemicala,  canned  goods,  fertilizers,  etc  . . . 
General  merchandise 

Total 

Sliipmenta: 

Cord  wood,  railroad  ties,  and  ship  timber  . 
Baaketa,  bricks,  canned  goods,  crates,  etc. . 
Fruit,  truck,  srain,  hay,  poultry,  cattle,  etc 
Genoral  meronandise 

Total 

Total  receipts  and  shipmoita 


Tons. 


7,000 
22.029 

6,973 
10,000 


46,002 


70,096 

98,471 

23,515 

5,000 


197,082 


243,084 


Yalne. 


$91,000 
293,050 
207,000 
400,000 


991,060 


200,000 

949.000 

1, 159. 350 

200,000 


2, 517, 350 


3,508,400 


Vessels  trading  in  Smyrna  Biver,  Delaware, 


Clasa. 


No. 


Tngboata 

Schooners 

Barges 


8 


4 
4 
1 


-Aggregate 
touuage. 


460 


200 
200 


Draft. 


Feet. 
6  to  6 


6 

4  to  5 

4 


Trips. 


Daily  three  months  and 

triweekly  balance  of 

vear. 

Charter. 

Do. 

Do. 


The  above  statistics  were  furnished  by  Mr.  A.  £.  Jardine,  secretary  of  the  Phila- 
delphia and  Smyrna  Transportation  Company. 


H  5- 

mPBOVEMENT  OF  MISPILLION  CREEK,  DELAWARE. 

There  were  no  operations  dnring  the  fiBcal  year  ending  June  30, 1892, 
for  want  of  fands.  A  survey  of  the  mouth  of  this  stream,  ordered  Sep- 
tember 19, 1890,  was  made  in  the  fall  of  1891  and  a  report  aubmitted 
on  I^oTember  5^  1891« 
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The  improvement  began  in  1879,  the  project  being  for  a  6-foot  low- 
water  channel,  40  feet  wide,  from  Millbrd,  the  head  of  navigation,  to  the 
month.  Up  to  the  close  of  the  fiscal  year  ending  Jnne  30,  1889,  the 
sum  of  $17,000  had  been  expended,  with  the  result  of  a  clear  channd 
of  the  required  dimensions  extending  Irom  Milford  to  Flat  Reach  Shoal, 
a  distance  of  12  miles.  This  shoal  remains  to  be  dredged  to  complete 
the  project. 

MispiUion  Creek  is  in  the  collectioD  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal 
year  ending  June  30, 1892,  is  $10,633.76. 

AMOUNTS  APPROPRIATED. 

By  act  approved —  ' 

March  3, 1879 |3,000 

June  14,  1880 4,000 

March  3, 1881 3,500 

By  act  passed  August  2, 1882 3,000 

By  act  of  August  11, 1888 3,500 

Money  statement. 

Amount  appropriated  by  act  api^oved  July  13, 1892 $12,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 14^  000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 


SeoeipU  and  shipmentt^ 


Beceipts: 

Bone,  coal,  phosphate  rook,  iron,  ioe,  eto 

Ghemicals,  fertmEon,  flour,  lumber,  tin  plate 

Hay 

General  merohandiae 

Total 

Shipments : 

Cord  wood,  piles,  railroad  ties,  eto 

Baaketa,  crater,  canned  goods,  and  fertUlaers. 

'  Grain  and  potatoes 

General  mwohandise 

Total 

Total  receipts  and  shipments 


Tons. 


21,398 

13,602 

225 

2.450 


37.675 


22,969 

3.881 

2,451 

400 


29,721 


e7,896 


Taliia 


IS3S.06I 

49.  on 


581.90 


151  an 

217. 1« 
12.000 


4tt.4S0 


l,061,4tt 


VesBelt  trading  in  MispiUion  Creek,  Delaware. 


daaa. 

No. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Tags 

1 

28 
8 

20 

1,650 

600 

Feet. 

6 
4|to7 

7 

Bailj. 

6  to  30  tripe  par  ysv* 

8  tripaaaoS. 

Sohooners 

BftlfM 
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Veuels  built  at  Milford,  Del,,  duHng  the  year  ending  June  SO,  1892. 


956 


ClaM. 

Na 

Beeistered 

total 

tonage. 

Draft  of  largest 
vessel  when 
leaving  ship- 
yard. 

Calonlated 

maximum 

draft,  when 

loaded,  of 

largest  rea- 

ael  built. 

Sohoonara  ...........................■■>>•>■>■.■■■••• 

2 

272 

8|  and  4  feet 

71 

The  above  statutics  were  f omished  by  Mi.  Qeorge  F.  Pierce^  of  Milioxd,  DeL 


H6. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30, 1892, 
for  want  of  funds.  The  original  project  for  improvement  was  made  in 
1871,  and  is  for  a  6-foot  low-water  navigation  fix>m  the  mouth  of  the 
river  to  Milton,  the  head  of  navigation,  and  for  a  new  entrance,  pro- 
tected by  a  jetty,  at  an  estimated  cost  of  $80,447.  This  project  was 
modified  in  1881  relative  to  the  entrance  and  the  estimate  reduced  to 
$51,450.  The  channel  within  the  river  has  been  completed  in  accord- 
ance with  the  project  at  an  expense  of  $35,000,  which  was  the  total 
amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 1891. 

The  amount  required  for  the  completion  of  the  existing  project  is  for 
the  improvements  at  the  mouth  of  the  river  as  designed  twenty  years 
ago.  In  view  of  the  projected  location,  only  a  few  miles  below  the 
Broadkiln,  of  the  outlet  for  the  inland  waterway  from  Ghincoteagrie 
Bay  to  Delaware  Bay,  a  possibility  has  lately  arisen  that  the  Broadkiln 
can  be  connected  with  the  waterway  at  much  less  cost  and  with  greater 
advantage  to  both  than  if  the  existing  project  were  carried  out.  It  is 
recommended,  therefore,  for  the  present  not  to  appropriate  any  money 
for  a  new  entrance. 

This  work  is  m  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  reyenue  coUeoted  during  the  fiscal  year  end- 
mg  June  30,  1892,  is  $10;&33.75. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3,  1873 $10,000 

June  14, 1880 5,000 

March  2, 1881 ." 5,000 

By  act  passed  Aujrnst  2,  1882 5,000 

By  act  of  August  11,  1888 10,000 

Money  statement 

i  Amount  (estimated)  required  for  completion  of  existing  project $21, 600. 00 

<  Submitted  in  compliance  with  rc<j[iiirementA  of  sections  2  of  river  and 
(     harbor  acts  onB66  and  1867. 
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COMMERCIAL  STATISTICS. 


Receipts  and  shipments. 


ClflBS. 


Beceipta : 

Raw  producta 

Man II fart u red  products 

General  merchaudlde 

Total 

Shipments : 

Raw  prodactA 

Mannfacturcd  products 

Agriooltural  products 

Total 

Total  receipts  and  shipments 


Tons. 


eoo 

600 
5,000 


6.200 


SO.  100 

1,871 

570 


82.541 


38.741 


Tains. 


7.000 
200,000 


210,000 


61.000 

42.000 
11.000 


U4.000 


324.  OOt 


There  were  built  during  the  past  year  three  vessels,  at  a  cost  of  $45,000.  Tonoaee 
belonging  to  river,  1,300  tons;  transient,  1,000  tons;  draft  of  vessels  trading  in  the 
river,  from  4  to  7  feet. 

The  above  statistics  were  kindly  furnished  by  Ex-Governor  James  Ponder,  of  HO- 
ton,  Dei. 


H7. 

IMPROVEMENT  OF  INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY,  VIB- 
GINIA.  TO  DELAWARE  BAY.  AT  OR  NEAR  LEWES,  DELAWARE. 

The  object  of  this  improvement  is  to  connect?  by  a  navigable  chan- 
nel, the  many  inland  bays  or  lagoons  which  skirt  the  Atlantic  coast  in 
the  counties  of  Accomac,  Va.,  Worcester,  Md.,  and  Sussex,  Del.;  the 
termini  to  be  on  the  south,  Chineotea^ue  Inlet  and  on  the  north,  Dela- 
ware Bay  at  or  near  the  Delaware  Breakwater  Harbor.  The  total 
length  of  the  proposed  waterway  is  about  73  miles. 

The  project  is  based  upon  a  survey  made  in  1884  in  accordance  with 
the  requirements  of  the  river  and  harbor  act  of  July  5, 1884.  The  re- 
ports on  the  survey  printed  in  the  report  of  the  Chief  of  Engineers  for 
1885,  pages  891-904,  recommend  a  channel  and  open  cut,  between  tlie 
points  named,  70  feet  wide  at  the  bottom  and  6  feet  deep  below  the 
mean  low  water  in  the  Delaware  Breakwater  Harbor,  at  an  estimated 
cost  of  $350,000. 

The  project  was  adopted  in  1886,  an  appropriation  $18,750  being 
made  by  Congress  on  August  5,  with  special  direction  that  it  should 
be  exx)ended  within  that  section  of  the  proposed  waterway  situated 
between  Chincoteague  Bay  and  Indian  Eiver  Bay.  The  Chief  of  En- 
gineers subsequently  approved  a  recommendation,  made  by  the  offifer 
in  charge,  to  apply  tbe  appropriation  to  connecting  the  waters  of  Assa- 
woman  Bay  and  Indian  River  Bay  by  excavating  a  cut,  8  feet  wide  at 
the  bottom  and  6  feet  deep,  referred  to  mean  low  water  of  the  ocean.  A 
new  route  was  also  recommended,  in  the  place  of  the  one  originally  snr- 
veyed  between  these  bays,  which  was  further  inland,  shorter  in  distance, 
and  which  required  less  excavation.  By  avoiding  the  sandy  soil  and  a 
close  proximity  to  the  ocean,  it  was  thought  that  the  permanency  of 
the  cut  would  b^  mcT^ased.  The  new  line,  which  is  nearly  4  mOes  long, 
and  nmB  BtraighX  tiom  3^<^«nisL  ^i^^^^XxSSa^aj^jurY  of  Aaaawomaii  Baff 
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to  WMte  Creek,  a  tributary  of  Indian  Eiver  Bay,  was  approved  in 
January,  1887. 

Operations  were  delayed  for  over  a  year,  awaiting  the  settlement  of 
tbe  question  of  the  right  of  way,  which  was  to  be  given  free  of  cost  to 
the  United  States.  On  July  2,  1888,  the  Attorney-General  of  the 
United  States  approved  the  title  to  the  lands  needed  and  vested  in  the 
General  Government  by  an  act  of  the  Delaware  legislature,  passed  at 
Dover  April  4,  1887. 

On  August  11,  1888,  Congress  made  an  additional  appropriation  of 
$50,000  for  continuing  improvement  and  directed  that  this  sum  also  be 
used  between  Chinooteague  Bay  and  Indian  Eiver  Bay.  A  new  pro- 
ject was  thereupon  submitted  and  approved  to  apply  this  money,  to- 
gether with  the  balance  of  the  former  appropriation,  to  increasing  the 
dimensions  of  the  proposed  cut  between  Assawoman  Bay  and  Indian 
River  Bay,  the  width  and  depth  to  be  governed  by  the  price  at  which 
the  work  could  be  contracted  for. 

Proposals  for  connecting  the  bays  above  named  by  a  cut  4  miles  long, 
30  feet  wide,  and  6  feet  below  the  average  water  level  of  Assawoman 
Bay,  were  opened  November  2, 1888.  The  bids  received  were  consid-  • 
ered  too  high  and  were  rejected.  The  work  was  immediately  readver- 
tised,  the  dimensions  of  the  cut  having  been  reduced  to  a  width  of  20 
feet  at  the  bottom  and  to  a  depth  of  2  feet  below  the  level  of  the  bay. 
Proposals  were  opened  on  December  18,  following.  The  lowest  bid  ap- 
peared to  be  reasonable  in  price.  After  an  investigation,  however,  it 
was  found  that  the  guarantors  to  the  proposal  were  irresponsible  par- 
ties, and  that  the  bidders  themselves  were  pecuniarily  unable  to  carry 
on  the  work,  and  their  bid  was  therefore  rejected.  With  the  approval 
of  the  Chief  of  Engineers  a  contract  was  entered  into  on  January' 24, 
1889,  with  the  next  lowest  bidder,  at  his  bid  of  21.9  cents  per  cubic 
yard,  measured  in  place. 

Work  under  this  contract  was  begun  February  14,  1889,  and  was 
completed  on  June  18,  1891.  In  July,  1889,  a  supplementary  agree- 
ment had  been  made  with  the  contractor  to  increase  the  depth  in  the 
cut  to  4  feet  below  the  level  of  Assawoman  Bay,  the  width  on  the  bot- 
tom to  remain  as  previously  fixexl,  20  feet,  and  no  payments  for  the  ad- 
ditional depth  to  be  made  until  the  4-foot  depth  had  been  excavated 
from  the  corresiK)nding  depth  in  one  bay  to  that  in  the  other.  The 
price  for  removing  material  in  the  cut  below  the  originally  specified 
depth  was  to  be  the  same  as  that  in  the  original  contract,  viz,  21.9 
cents;  the  dredging  in  the  bays,  however,  was  to  be  paid  for  at  the 
rate  of  12  cents  per  cubic  yard.  The  total  number  of  cubic  yards  of 
material  removed  under  the  contract  was  248,815. 

During  the  fiscal  year  ending  June  30, 1891,  three  temporary  wooden 
bridges  were  built  at  public  road  crossings  over  the  excavated  canal 
above  referred  to.  At  the  beginning  of  the  past  fiscal  year  authority 
had  be^.n  received  from  the  Chief  of  Engineers  to  provide  these  bridges 
with  draws,  which  was  subsequently  done  under  an  informal  contract 
with  C.  McLean,  of  New  York,  at  a  cost  of  $200  each.  Small  shoals 
had  also  formed  in  the  cut  by  reason  of  the  caving  in  of  the  banks  at 
the  outlet  of  several  surface  drains  and  a  dredge  was  hired  by  the  day 
to  remove  these  and  a  bar  which  had  formed  at  the  crossing  of  the 
canal  at  Jefferson  Creek.  The  total  amount  paid  for  this  work  and  for 
digging  two  small  trenches  as  surface  drains  at  certain  points  along 
the  canal  was  $630.  All  the  above  work  was  finished  by  the  middle  of 
September,  1891.  About  the  same  time  a  system  of  noting .  the  traflSc 
over  and  through  the  three  bridges  was  iu&tituti^\>^  XS^iie^  ^\s^<;>rs\si<^s^ 
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of  a  recorder  at  each  bridge,  who  is  making  weekly  repori:a.  The  re- 
snltaS  are  given  under  the  heading  of  commercial  statistics  at  the  end 
of  this  report.  The  water  and  wind  observations,  as  obtained  by  a 
self  registering  apparatus  at  the  Jefferson  Creek  Bridge  of  the  canal, 
were  continued  during  the  past  fiscal  year. 

At  the  beginning  of  the  fiscal  year  ending  June  30,  1892,  the  appro- 
priation of  $50,000  made  by  the  river  and  harbor  act  of  September  19, 
1890,  was  still  unavailable.  The  reasons  have  been  fully  set  forth  in 
the  report  on  the  survey  of  a  canal  between  Rehoboth  Bay  and  Dela- 
ware Bay,  a  part  of  the  proposed  inland  water  way  between  Chinco- 
teague  Bay,  Va.,  and  Delaware  Bay,  which  is  printed  in  the  Report  of 
tlie  Chief  of  Engineers  for  1891,  pages  1171  to  1181.  The  matter  has 
since  received  a  different  status,  as  will  appear  from  the  following  cor- 
respondence printed  as  Ex.  Doc.  No.  85,  United  States  Senate,  Fifty- 
second  Congress,  first  session. 

War  Departsjknt, 
Washington,  April  gl,  189S. 

Sir  :  I  have  the  honor  to  transmit  a  letter  fVom  tbe  Chief  of  Engineers,  dated  the 
2l6t  instant,  inclosing  copies  of  the  correspondence  between  the  Delaware  CongiM- 
sional  delegation  and  the  War  Department  relative  to  the  location  of  the  pro|KMed 
water  way  between  Delaware  Bay  and  Rehoboth  Bay  on  line  of  the  inland  water 
way  between  Chincoteagne  Bay  and  Delaware  Bay,  together  with  copies  of  reports 
of  December  18, 1891,  and  February  4, 1892,  with  inclosures,  from  W.  F.  Smith,  United 
States  agent,  major  of  Engineers,  retired;  which  correspondence  is  fnrnishc^d  in  u- 
swer  to  a  resolution  of  the  Senate  dated  April  20,  1892,  calling  for  the  same. 
Very  respectfully, 

8.  B.  Elkins, 
Seoreiary  of  Wwr. 

T^e  PRBSIDXNT  OV  TBS  UNITED  STATES  SeNATB. 


Office  of  the  Chief  of  ENonnnERfly 

United  States  Armt, 
Washingtonj  D,  C,  Apnl  21, 189$, 

Sir  :  I  have  the  honor  to  acknowledge  receipt  from  the  War  Department  of  Senat* 
resolution  of  the  20th  instant,  and  in  answer  to  its  reference  to  this  office  for  report 
to  submit  the  accompanying  copies  of  the  correspondence  between  the  Delawnre  Con- 
gressional delegation  and  the  War  Department,  relative  to  the  location  of  tiie  pro- 
posed water  way  between  Delaware  Bay  and  Kehoboth  Bay,  on  line  of  the  inlaod 
water  wav  between  Chincoteague  Bay  and  Delaware  Bay,  together  with  copies  of 
reports  of  December  18,  1891,  and  February  4,  18^  with  inclosures,  from  William 
F.  Smith,  United  States  agent,  mtgor  of  Engineers,  U.  S.  Army,  retired,  on  the  same 
subject. 
The  resolution  of  the  Senate  is  returned  herewith. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casrt, 
Brig.  Gen,,  Chi^  of  Engineen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


letter  from  the  congressional  delegation  of  the  state  of  dklawaeb. 

Wilmington,  Del.,  December  1, 1891. 

Dear  Sir  :  It  appears  by  a  report  of  the  Chief  of  Engineers  of  the  Army  and  of  th« 
Division  Engineer,  Col.  Craighill,  that  the  cost  of  the  Inland  water  way  between 
Delaware  Bay  and  Rehoboth  Bay  will  amount  t<)  $718,226,  and  that  the  ultimate  cost 
may  be  found  to  be  near  $1,000,000,  rather  than  $231,500,  the  estimate  submitted, 
and,  in  view  of  these  statements,  the  Chief  Engineer  recommends  that  the  whol« 
matter  be  remanded  to  Con(i;ress,  and  that  the  $50,000  appropriated  by  act  of  Sep- 
tember 19, 1B90,  be  not  ex^«ii^<^  \mXJi\  Q,c^ii\gt«fi&  haa  taken  farther  action  in  the 
matter. 
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Since  learning  of  the  above-reported  recommendationi  we,  with  otheiB  interested, 
have  taken  into  consideration  whether  a  canal  of  smaller  dimensions  and  much  less 
cost  would  not  suffice  for  the  present  needs,  and  have  concluded  that  it  would. 

The  original  project  upon  which  these  appropriations  were  made  was  for  a  water 
way  70  feet  wide  at  the  bottom  and  6  feet  m  depth  at  mean  low  water.  The  project 
nnder  the  appropriations  has  been  carried  through  for  a  cut  between  Indian  River 
and  Assa woman  bays  of  20  feet  in  width  at  bottom  and  4  feet  in  depth  at  mean  low 
water.  This  has  initiated  a  business  by  water  of  value  to  the  States  of  Delaware, 
Maryland,  and  Virginia.  We  desire  to  say  that,  for  all  commercial  purposes  for 
years  to  come,  it  would  seem  that  a  canal  of  much  less  cross  section  would  be  all  that 
18  needed,  ana  that,  if  need  be,  in  the  future  such  canal  may  be  widened  to  suit  such 
increase  in  commerce.  The  suggestion  has  also  been  made  irom  citizens  of  the  local- 
ity that  another  route  be  laid' down  for  the  canal  which  would  cost  very  much  less 
money,  and,  at  the  same  time,  avoid  the  objections  raised  by  Mr.  Stierle,  the  assist- 
ant engineer,  to  the  route  as  located  by  Mr.  Charles  Bird. 

We  therefore  request  the  Secretary  to  order  the  reexamination  of  the  question  to 
see  whether  by  a  decreased  area  of  cross  section,  and  possibly  with  a  change  of  route, 
a  project  may  not  be  presented  which  shall  satisfy  the  needs  of  commerce  and  keep 
the  expenditure  at  least  within  the  money  already  appropriated. 
Very  truly,  yours, 

Geo.  Gray, 
Anthony  HiooiNSy 
J.  W.  Causky. 

War  Department,  December  11, 1891, 

Respectfully  referred  to  the  Chief  of  Engineers  for  report. 
By  order  of  the  acting  Secretary  'of  War : 

John  Tweedale, 

Chief  Clerh. 

[Second  faidanemeni.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December,  14, 1891, 

Respectfully  referred  to  W.  F.  Smith,  United  States  agent,  major  of  engineers,  U. 
S.  Army,  retired,  tbi  report. 
To  be  returned. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major,  Corps  of  Engineere, 

(Throuffh  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeast 
Division.) 

[FonrUi  indoraeinent.] 

U.  S.  Engineer  Office, 
Wilmington,  Del,,  December  18, 1891, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A.,  with  accompanying  re- 
port of  this  date. 

Wm.  F.  Smith, 

UniUtd  States  Agent. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  Sonth- 
east  Division.) 

[Seyenth  hidonem6nt.l 

U.  S.  Engineer  Office, 
Baltimore,  Md„  December  B4,  1891, 

Respectfully  returned  to  the  Chief  of  Engineers. 

I  have  recently  made  an  inspection  of  much  of  this  route.  I  believe  a  canal  of  the 
dimensions  mentioned  by  the  local  engineer  in  his  report  of  December  18,  1^1,  will 
suffice  for  present  needs  and  for  a  number  of  years,  if  provided  with  turn-outs  as 
proposed.  The  work  can  be  done  for  the  sum  of  money  given  in  his  estimate  in  the 
same  report,  provided  the  appropriations  be  liberal  and  the  work  not  drawn  ont 
over  many  years  instead  of  being  completed  in  two,  as  it  might  readily  be  if  in  the 
hands  of  an  efficient  contractor. 

The  additional  survey  proposed  by  the  local  engineer  is  recommended. 

Wm.  p.  Craiqh\ia^, 
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pSiglith  Indonement.] 

Office  Chief  of  EKGnnnsRs, 

U.  8.  Army, 

Deoember  S8, 1891. 

Respeetfdlly  retnmed  to  the  Secretary  of  War. 

Hons.  George  Gray,  Anthony  Hi^ginB.  ani  John  W.  Causey  request  reexaminatioD 
of  the  question,  to  determine  whether,  oy  a  decrease  of  cross  section  and  possibly  » 
change  of  route,  a  project  for  the  water  way  between  Chincoteague  Bay  and  Dela- 
ware Bay  may  not  be  presented  which  shall  satisfy  the  needs  of  commerce  and  keep 
the  expenditure  within  the  money  already  appropriated. 

Inviting  attention  to  the  accompanying  report  of.  W.  F.  Smith,  United  States 
agent,  Major  of  Engineers,  U.  S.  A.,  retired,  the  officer  in  charge  of  the  work,  and 
report  of  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  Soutiiesst 
Division,  I  have  to  recommend  that  Mig.  Smith  be  authorized  to  run  the  proposed 
new  line  of  levels  between  the  upper  part  of  the  Stockley  Creek  and  Bird  route,  at 
an  estimated  cost  of  $250,  to  be  paid  from  appropriation  for  examinations,  surveysi 
and  contingencies  of  rivers  and  harbors. 

Thos.  Lincoln  Casey, 
Brig.  Gem.,  Chief  of  Engine&n, 

[Ninth  hidonement.] 

Wab  Department,  December  99, 189L 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War : 

John  Tweet>at.e, 

CUtfCMt. 

[Tttnth  faidowgmoiit.) 

Office  Chief  of  Enoinbxss, 

U.  8.  ARifT, 

Febmary  lOy  lS9g. 

Respectfully  returned  to  the  Secretary  of  War. 

The  examination  within  requested  by  the  Senators  and  Representatives  from  Del- 
aware for  a  new  route  for  canal  between  Rehoboth  Bay  and  Delaware  Bay  has  been 
completed,  and  copies  of  Major  Smith's  report,  dated  February  4,  1892,  and  accom- 
panying paper  submitting  the  results  of  the  examination,  are  inclosed,  with  recom- 
mendation that  they  be  furnished  Senator  Gray. 

Thos.  Lincoln  Cabet, 
Brig.  Gen.,  Ck^f  of  Eugiamn. 


lbttbb  of  the  acting  secrbtaut  of  wab. 

War  Depabtmbnt, 

Washingion,  December  11^  1891. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  the  joint  letter,  dated  tbe  U(t 
instant,  of  yourself,  Hon.  Anthony  Uiggins,  and  Hon.  John  W.  Causey,  relative  to 
the  construction  of  the  inland  water  way  between  Delaware  Bay  and  Rehoboth  Baj 
upon  a  smaller  scale  than  originally  proposed,  and  in  reply  beg  to  advise  you  thst 
the  matter  has  been  referred  to  the  Crnei  of  Engineers  for  his  views  thereon. 
Very  respectfully, 

L.  A.  Grant, 
AeHng  Seoreiary  of  Wer. 
Hon.  George  Gray, 

United  States  Senate. 


LETTER  OF  THE  ACTING  SECRETARY  OF  WAH. 

War  I^ASTMEIVTy 

Washington,  December  lU  1891. 
Sir  :  I  have  the  lioiiOT  V^  w^mnrsR\fiA^^  \\v<^  T^c^lpt  of  the  joint  letter,  dated  the  hi 
instKHty  of  youiaeVi,  Bfiu.  Qt^r%<&  ^x^i ,  v^^^  >^k^\^.  ^^^s^^  .<:^%nBAY\  relative  to  tbe 
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constniotion  of  the  inland  water  way  between  Delaware  Bay  and  Rehoboth  Bay  npon 
a  smaller  scale  than  originally  proposed^  and  in  reply  be^  to  advise  yon  that  the 
matter  has  been  referred  to  the' Chief  of  Engineers  for  his  yie^s  thereon. 
Very  respectfully, 

L.  A.  Grant, 
AcHng  Secretary  of  War, 
Hon  Anthony  Higgins, 

United  States  Senate. 


uettkr  of  the  acting  secrstabt  of  war. 

War  Department, 
Washingtonf  December  11,  1891. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  the  joint  letter,  dated  the  Ist 
instant,  of  yourself,  Hon.  George  Gray,  and  Hon.  Anthony  Higgins,  relative  to  the 
construction  of  the  inland  water  way  ^between  Delaware  Bay  and  Rehoboth  Bay 
upon  a  smaller  scale  tham  originally  proposed,  and  in  reply  beg  to  advise  you  that 
the  matt-er  has  been  referred  to  the  Cnief  of  Engineers  for  his  views  thereon. 
Very  respectfully, 

L.  A.  Grant, 
Acting  Secretary  of  War, 
Hon.  John  W.  Causey, 

House  of  Bepresentativee, 


bkpobt  of  wm.  f.  smith,  united  states  agent,  major  of  engdiebrs,  u.  s. 

army,  retired. 

United  States  Engineer  Office, 
WilmingUm,  Del.,  December  18, 1891. 

General  :  In  compliance  with  the  instructions  contained  in  the  second  indorse- 
ment on  the  accompanying  letter,  dated  December  1, 1891,  relating  to  a  reduction  la 
the  dimensions  of  the  proposed  canal  between  Rehoboth  Bay  ana  Delaware  Bay,  I 
have  the  honor  to  report  that  for  a  certain  kind  of  commerce  a'canal  of  6  feet  in  depth 
at  low  water,  with  a  width  of  20  feet  at  the  bottom  and  necessary  turn-outs  for  the 
passing  of  vessels,  would  be  ample,  and  probably  such  a  canal  would  answer  all  nec- 
essary purposes,  except  during  war  time,  for  some  years  to  come.  When  needed,  the 
csanal  could  then  be  widened  to  suit  exigencies. 

I  have  made  an  estimate  for  such  a  canal  on  the  line  recommended  in  xny  report  of 
April  7,  1891,  on  the  survey  for  a  canal  from  Rehoboth  Bay  to  Delaware  Bav,  called 
the  ''  Stockley  Creek  route,"  with  turn-outs  at  every  mile  of  distance  of  70  feet  in 
width  at  bottom  and  6  feet  in  depth  at  low  water  and  150  feet  in  length. 

The  amount  of  material  to  be  excavated  for  such  a  cross  section  is  as  follows: 

For  fast  land,  3  feet  and  over  above  high  water,  907,148  cubic  yards,  at 

20  cents $181,429.00 

In  marshes  and  glades,  744,182  cubic  yards,  at  15  cents Ill,  627. 30 

293,056.90 
Add— 

For  grubbing  50  acres,  at$60 2,600.00 

For  two  railroad  bridges  of  iron,  at  $5,500 11,000.00 

For  two  county  road  bridges,  at  $1,000 2,000.00 

806,556.90 
Ten  per  cent  for  contingencies  of  engineering,  etc 30,855.69 

Total 339,412.59 

Taking  into  consideration  the  reduction  in  the  cross  section  of  the  canal,  it  is  pos- 
sible that  a  new  line  of  levels  run  over  a  small  portion  of  the  line  between  the  upper 
part  of  the  Stockley  Creek  and  Bird  route  might  develop  a  cheaper  line  for  a  canal 
of  the  diminished  dimensions.  To  determine  that,  a  survey  should  be  made,  for 
which  I  would  estimate  the  cost  at  $250. 

Very  respectfully,  your  obedient  seryant^ 

Wm.  F.  Smith, 

ITMtod  States  Agent. 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers,  U.S.A. 

si^a  92 61 
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BXPORT  OF  WILUAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOB  OF  XaVGINEKIlS,  U.  I* 

ABMTy  RBTI&ED. 

United  States  Engineer  Office, 

Wilmington f  Del.,  February  4,  189S. 

General  :  Referring  to  my  report  of  December  18,  1891,  in  which  the  suggestion 
is  made  that  a  new  line  of  levels  mn  over  a  portion  of  the  line  between  the  upper 
part  of  the  Stockley  Creek  and  Bird  ront-e,  a  part  of  the  proposed  water  way  from 
Chincoteague  Bay.  Virginia,  to  Delaware  Bay  might  develop  a  cheaper  line  for  a 
canal  of  dimiiiishea  dimensions,  I  have  the  honor  to  submit  the  folio w^ing  re]K>rt  upon 
a  survey  of  the  section  referred  to,  made  in  January,  1892,  in  accordance  with  in- 
structions contained  in  Department  letter  dated  December  30,  1891. 

An  estimate  for  a  new  route,  which  is  shown  on  the  tracing  forwarded  by  xnaQ  to- 
day, in  a  separate  package,  providing  for  a  canal  20  feet  wide  at  bottom  and  6  feet 
beiow  mean  low  water,  is  herewith  submitted. 

The  new  line,  on  leaving  Lewes  Creek,  follows  close  along  the  fast  land  bordering 
on  the  marsh  land  of  the  valley,  so  as  to  have  part  excavation  and  part  embankment 
for  the  water  way,  and  giving  an  outside  embankment  of  sufficient  cross  section  to 
resist  the  currents  and  waves  on  the  marsh  'lands  in  case  of  excessive  tides  accom- 
panied with  gales. 

From  the  information  gathered  from  the  inhabitants  of  the  locality,  it  is  believed 
that  the  selected  line  will  be  measurably  safe  from  such  encroachments. 

This  new  route  is  2,950  feet  longer  than  the  first  recommended. 

The  estimates  for  a  canal  20  feet  wide  at  bottom  and  6  feet  deep  are  as  follows: 
Along  the  Stockley  Creek  route,  $339,412;  along  the  Lewes  Creek  route,  the  last  one 
surveyed,  $241,224.  Only  two  bridges,  suitable  for  use  by  railroad  and  wagon  road, 
are  included  in  the  estimate  for  the  latter  route,  at  a  cost  of  $7j500  each.  This  latter 
item  presupposes  a  willingness  on  the  part  of  the  State  of  Deluw^are  to  have  the 
wagon  roads  of  the  locality  changed  to  suit  the  proposed  bridges.  I  am  assaini 
that  that  will  be  done.  Such  a  change  would  be  of  great  value  both  in  the  cost  of 
bridges  and  in  the  number  of  them,  which  should  be  made  as  sni^  as  is  consistent 
with  ade<^uate  facilities  to  the  inhabitants  of  the  locality.  A  copy  of  the  report  of 
Mr.  A.  Stierle,  assistant  engineer,  upon  the  survey,  is  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

TJniMi  8taU9  Agwnt 

Brig.  Gen.  Thomas  L.  Casey, 

Chwf  of  EngineerSy  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeast 
Division.) 

[Tbizd  indosMment.] 

U.  S.  Ekoinbeb  Ovfics, 
BalHmare,  Md.,  February  9, 1S9S. 

Respectfully  returned  to  the  Chief  of  Engineers. 

When  the  Stockley  Creek  route  was  approved,  it  was  with  the  expectation  the 
canal  would  be  of  the  larger  size.  The  proposition  of  the  Delaware  delegation  in 
Congress  to  diminish  the  dimensions  of  the  canal  reopened  the  question  of  locatioD 
in  part.  The  new  route  now  proposed  by  the  local  engineer  will  answer  for  the 
smaller  canal,  and  is  very  much  cheaper  than  the  portion  of  the  previously  adopted 
rout-e  for  which  its  substitution  is  suggested. 

To  be  enabled  to  dispense  with  several  bridges  is  a  very  great  advantage.  If  tiieie 
were  a  question  of  rapid  transit,  the  greater  length  of  the  new  route  would  be  a  seri- 
ous objection  to  it,  but  this  is  not  thought  to  be  a  matter  of  much  importance  in  thii 
case. 

The  change  of  route  to  the  extent  suggested  by  the  local  engineer,  and  as  shown 
on  the  tracing  which  accompanied  his  report,  is  recommended. 

Wm.  p.  Craighux, 
Colonel,  Corps  of  Engineen. 

bepobt  of  mb.  a.  8tierlb,  assistaltr  engineer. 

United  Statks  Exoixerr  Office, 

Wilmington,  Del.,  February  4,  JS9i, 

Sir:  In  compliance  with  your  orders,  a  survey  wns  recently  made  of  a  |>ortion  of 
the  country  near  Reboboth  Bay,  Delaware,  **  bet  ween  tlie  u]»perpart.  ol  tlie  StoekJfT 
Creek  and  Bird  route,  with  the  view  to  develop  a  ('lieu]>er  line  for  a  eunul  ai  dioiiu- 
ished  dimenBiouB/'  ioi  lYi^  Vn\»xi(V.^«Aiec  ^^"^  \s«tween  Kehoboth  and  Delaware  b^s- 
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This  small  portion  was  not  included  when  the  general  surveys  were  made,  and 
citizens  of  the  locality  had  snggested  that  a  line  through  it  would  prohahly  cost  no 
more  than  one  following  the  low  lands  along  Lewes  Creek,  and  would  he  located  at 
a  greater  distance  from  the  shore  of  the  ocean.  The  section  referred  to  is  imme- 
diately south  of  Hollands  Glade,  and  embraces  the  numerous  water  courses  leading 
into  Gordons  Pond  from  the  westward.  A  traverse  line  and  a  line  of  levels  were 
run  over  the  grounds  indicated,  and  the  result  was  plotted  on  the  general  map  made 
last  year. 

The  data  obtained  facilitate  the  projection  of  a  new  route  for  a  canal  with  reduced 
dimensions.  The  route  is  named  the  Lewes  Creek  route,  nnd  is  shown  in  green  on 
the  accompanying  tracing.  The  Slockley  Creek  route,  lor  which  an  estimate  for  a 
canal  of  diminished  dimensions  was  submitted  to  the  Department  on  December  18, 
1891,  is  shown  on  the  same  sheet  in  red.  The  estimate  was  $339,412  for  a  cut  20  feet 
wide  on  the  bottom  and  6  feet  deep  below  mean  low-water  level.  The  estimate  for 
a  cut  of  the  same  cross  section  along  the  route  boicwith  submitted — the  Lewes  Creek 
route — is  $241,224.  The  latter  route  is  about  one-half  of  a  mile  longer,  and  runs 
throughout  its  whole  course  adjacent  to  nnd  netirly  parallel  with  the  preliminary 
line  of  1885,  with  this  difference,  that  the  greater  portion  of  it  is  made  to  abut 
Against  or  to  follow  the  base  of  the  high  land  on  the  western  edge  of  the  groat  marsh 
through  which  Lewes  Creek  flows.  The  prices  adopted  for  the  cost  of  excavating 
in  both  the  estimates  above  referred  to,  viz,  20  cents  per  cubic  yard  for  materi^ 
above  and  15  cents  for  that  below  high-water  level,  are  believed  to  be  near  the  pres- 
ent market  value  of  that  kind  of  work,  with  a  slight  inclination  toward  the  margin 
of  safety.  The  usual  percentage  (10)  for  contingencies  was  also  added  to  the  esti- 
mates. 

The  preliminary  estimate  for  the  "  cheapest "  route,  the  Lewes  Creek  ronte,  is  as 
follows : 

Excavation  ^1,177,023  cubio  yardB): 

Above  high- water  level,  550,829  cnbio  yards,  at  20  cents $110, 165. 80 

Below  high- water  level,  626, 194  cubic  yards,  at  15  cents 93, 929. 10 

Grubbing  4  acres,  at  $50  per  acre 200. 00 

Two  combination  drawbridges  for  railroad  and  public  traffic,  at 
$7,500oaoh 15,000.00 

219, 294. 90 
Add  10  per  cent  for  oontingencies 21,929.10 

Total 241,224.00 

The  results  of  the  reexamination  ordered  by  the  Secretaij  of  War,  upon  the  re- 
quest of  the  Congressional  delegation  from  Delaware,  have  failed  to  bring  to  light  a 
new  route  for  a  canal  "  which  would  cost  very  much  less  money''  than  those  already 
considered ;  and  the  reduction  of  the  estimates  now  submitted  is  altogether  due  to 
the  reduction  iu  the  cross-sectional  area  of  the  canal,  which,  with  a  less  width  than 
originally  proposed,  is  held  to  be  sufficient  for  the  present  needs  of  commerce.  The 
advantages  of  the  Stockley  Creek  route  and  the  objections  to  any  other  route,  like 
the  Lewes  Creek  route,  following  mainly  the  lowlands  in  close  proximity  to  the 
ocean,  have  been  fully  described  m  the  report  of  April  7,  1891. 
Very  respeotfolly,  your  obedient  servant, 

A.  Stibrlb, 
Aaaistant  Engineer,  ^^ 
Gen.  Wm.  F.  Sboth, 

United  States  Agent. 

LXTFBB  OF  THB  ABBtBTAJSTT  SBCBBTABT  OF  WAS. 

War  DKPARTlfENT, 

Washington,  February  12, 18Sg, 

Bnt:  Referring  to  the  joint  request  of  yourself,  Senator  Higgins,  and  Representa- 
tive Cansey,  dated  December  1,-1891,  that  this  Department  order  a  reexamination  of 
the  route  and  plans  for  an  inland  water  way  between  Delaware  and  Rehoboth  bays 
with  a  view  of  ascertaining  whether  a  different  route  and  a  decreased  area  of  cross 
section  of  a  canal  can  not  be  selected  which  shall  satisfy  the  needs  of  commerce,  and 
keep  the  expenditure  within  the  money  appropriated  by  the  act  of  September  19, 
1890,  I  have  the  honor  to  advise  you  that,  under  instructions  from  the  Chief  of  En- 
gineers, the  officer  in  charge  of  the  improvement  has  made  a  new  survey  of  a  por- 
tion of  the  line  between  the  upper  part  of  Stockley  Creek  and  Bird  route,  which  is 
a  part  ot  the  proposed  water  way;  and  1  now  have  the  honor  to  transmit  herewith^ 
for  the  information  of  yourself,  Senator  Higj^ius,  and  B.ttpT^^ci;iVi\\A.N^^wi^^^,^^«v\ 
of  a  report  of  M^j.  W,  F.  Smith,  United  States  Enj^f^xa,  x^Uxo^^  ^».\a^  >i^^  ^^»^ 
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'^AA  DSPAJKTMRNT,  MOTCk  g,  189$. 

[tpToved  as  recommended  by  the  Chief  of  B&Suieers. 
f  order  of  the  Secretary  of  War. 

John  Twksdale. 

Chief  Clerk, 

Lfter  the  approval  of  the  line  the  necessary  fieldwork  for  the  loca- 
Q  of  the  boundary  lines  was  began.  This  was  somewhat  difficult  work, 
the  marshes  and  branches  are  generally  covered  with  water  during 
s  spring  of  the  year,  but  it  was  finally  accomplished  about  the  mid- 
of  April  last  and  the  map  and  description  of  the  land  were  subse- 
Mitly  prepared.  The  strip  of  land  appropriated  for  the  canal  is  300 
t  wide,  and  comprises  a  total  area  of  271.09  acres  fi*om  Delaware  Bay 
Etehoboth  Bay.  The  commissioners  appointed  by  the  legislature  of 
\  State  of  Delaware  have  recently  proceeded  over  the  line  and  con- 
nned  the  land.  Their  final  awards  for  damages  were  tendered  to 
5  parties  in  interest  on  June  25,  1892. 

]t  is  proposed  to  begin  active  operations  as  soon  as  the  title  to  the 
id  is  acquired  by  the  United  States. 

AMOUNTS  APPROPRIATKD. 

act — 

Approved  Aagnst  5, 1886 $18,750 

Of  August  11, 1888 60,000 

Approved  September  19, 1890 50,000 

Money  statement. 

y  1, 1891,  balance  unexpended $60,164.72 

le  Sk),  18^,  amount  expended  during  fiscal  year 9,347.59 

y  1, 1892,  balance  unexpended 50,817.13 

ount  appropriated  by  act  approved  July  13,1892 25,000.00 

onnt  available  for  fiscal  year  ending  June  30, 1893 75, 817. 13 

jnount  (estimated)  required  for  completion  of  existing  project 206, 500. 00 

jnount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
ubmitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMXBGIAL  STATISTICS. 

BeoeipU  and  BhipmenUfram  November  16, 1891,  to  June  SO,  189$. 


ClaM. 


eipta: 

Coal 

Bricka,  floor,  and  ftimitnre 

Com,  hay,  cluns,  and  oyaten  ... 
General  merchandjae 

Total 

pments: 

Logs  and  ahlp  timber 

Iron  supplies  and  sawed  lumber 

Soft  crabs  and  fish 

General  merchandise 

Tcftal 

Total  receipts  and  shipments. 


Tons. 


18 
64 
88 
80 


186 


186 

1,216 

8 

4 


1,868 


1.483 


Tains. 


8186 

8,675 

882 

2,000 


6,699 


8,864 

6,320 

321 

600 


10,786 


17,887 
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itiBtaDt,  together  with  a  copy  of  the  report  of  his  aaeiBtant  engineer,  of  the  nuiie 
date,  on  the  subject. 

The  tracing  referred  to  in  the  report  of  M%J.  Smith  is  retained  in  the  office  of  the 
Chief  of  Engineers. 

Very  respectftillyi 

L.  A.  Obamt, 
A99i9iant  SeoMiary  of  War, 
Hon.  Gborgb  Gray, 
UniM  8iatM  SmaiB. 


lsttbb  fbom  thb  congressional  delegation  of  the  state  of  delaware. 

United  States  Senate, 
WasKingUm,  D,  C,  February  t6,  189i, 

Sir:  Tonr  letter  of  the  12th  instant  is  received,  transmitting  the  report  of  M^. 
W.  F.  Smith  recommending  a  new  route  for  a  portion  (between  Delaware  and  Reho- 
both  bays)  of  the  inland  water  way,  with  the  favorable  indorsement  thereon  of  Cd. 
W.  P.  Crai^bill,  Division  Engineer,  and  in  response  thereto  we  desire  to  express  our 
approval  ot  the  proposed  change  of  route  and  cross  section,  and  request  that  imme- 
diate steps  be  taken  to  obtain  uie  title  and  begin  the  work  under  the  appropriation 
made  by  the  act  of  1890. 
Very  respectfullyi 

Geo.  Gray. 
Anthony  Higoovb. 
J.  W.  Causey. 
The  Secretary  of  Wab. 

[Seeoiid  indoneineiit.) 

Office  Chief  of  Engineers, 

U.  S.  Arbiy, 
March  1,  1S99. 

Respectfully  returned  to  the  Secretary  of  War. 

The  act  of  July  5,  1884,  provided  for  survey  of  line  for  inland  water  way  from 
Chincoteague  Bay  to  Delaware  Bay.  Under  this  act  a  survey  was  made  and  esti- 
mates submitted  for  continuous  inland  navigation  from  Chincoteague  Bay  to  DeU- 
ware  Bay.  Proposed  width  of  channel  at  bottom,  70  feet;  depth  at  mean  low  water, 
6  feet;  estimated  cost,  $350,000. 

The  section  between  Rehoboth  and  Delaware  bays  was  estimated  to  cost  as  follows: 

New  channel  in  Delaware  Bay $23,280 

New  mouth  to  Rehoboth  Bay 219.580 

Dredging  Rehoboth  Bay  at  Thompsons  Island 500 

243y360 

Upon  survey  following  act  of  September  19,  1890,  for  loontion  of  route  between 
Rehoboth  and  Delaware  bays,  an  estimate  for  the  line  selected  (Stockley  Creek  routed 
was  submitted  by  W.  F.  Smith,  United  States  agent.  Major  of  Engineers,  U.  S.  Army, 
retired,  aiuuuuting  to  $574,581.  This  estimate  was  increased  by  Col.  Wm.  P.  Craig- 
MUl,  Corps  of  Engineers,  25  per  cent,  $143,645;  total,  $718,226. 

At  the  request  of  the  Delaware  Congressional  delegation  a  new  line  of  levels  wm 
run  between  Rehoboth  and  Delaware  bays,  with  view  to  a  cheaper  line  for  a  canil 
of  smaller  dimenHions. 

Report  on  this  survey,  with  estimates  for  canal  20  feet  wide  at  bottom  and  6  feet 
deep,  was  submitted  February  4, 1892.    The  estimates  submitted  are  as  follows: 

Stockley  Creek  route $339,412 

Lewes  6reek  route  (the  one  last  surveyed) 241,234 

Appropriations  have  been  made  for  the  water  way  as  follows : 

Augusts,  1886 $18,750 

August  11,  1888 50,m 

September  19,  1890 50,0(« 

It  is  recommended  that  the  new  route  be  adopted  and  that  Mai.  Smith  be  direct*! 
to  secure,  if  possible,  the  right  of  way  free  of  cost  to  the  United  States,  as  contem- 
plated by  act  of  September  19,  1890. 

Thos.  Lincoln  Casey. 
^T%i^.  Q«fc.,  CAtV  of  ^ngii 
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[Third  indorwment.] 

Wak  Dbpaktmrnt,  Marek  g,  1892, 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedale. 

Chief  Clerk. 

After  the  approval  of  the  line  the  necessary  fieldwork  for  the  loca- 
tion of  the  boundary  lines  was  begun.  Thi  s  was  somewhat  difficult  work, 
as  the  marshes  and  branches  are  generally  covered  with  water  during 
the  spring  of  the  year,  but  it  was  finally  accomplished  about  the  mid- 
dle of  April  last  and  the  map  and  description  of  the  land  were  subse- 
quently prepared.  The  strip  of  land  appropriated  for  the  canal  is  300 
feet  wide,  and  comprises  a  total  area  of  271.09  acres  from  Delaware  Bay 
to  Rehoboth  Bay.  The  commissioners  appointed  by  the  legislature  of 
the  State  of  Delaware  have  recently  proceeded  over  the  line  and  con- 
demned the  land.  Their  final  awards  for  damages  were  tendered  to 
the  parties  in  interest  on  June  25,  1892. 

It  is  proposed  to  begin  active  operations  as  soon  as  the  title  to  the 
land  is  acquired  by  the  United  States. 

AMOUNTS  APPROPRIATED. 

By  act — 

Approved  Aagast  5, 1886 $18,750 

Of  Augnst  U,  1888 50,000 

Approved  September  19, 1890 50,000 

Money  statement 

July  1, 1891,  balance  tmexpended $60, 164. 72 

June  SiO,  1892,  amoant  expended  daring  fiscal  year 9, 347. 59 

July  1, 1892,  balance  unexpended 50,817.13 

Amount  appropriated  by  act  approved  July  13, 1892 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 817. 13 

{Amount  (estimated)  required  for  completion  of  existing  project 206, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMSRCIAL  STATIfiTICS. 

ReoeipU  and  ihipmenU  from  November  16, 1891,  to  June  SO,  189S. 


Class. 


Beoeipts: 

Coal 

Bricks,  floor,  and  ftumitore 

Com,  bay,  clama,  and  oysters  ... 
Gr«neral  merchandiae 

Total 

Shipments: 

Xogs  and  ship  timber 

Iron  supplies  and  sawed  lumber 

Soft  crsDB  and  fish 

General  merchandise 

Total 

Total  receipts  and  shipments. 


Tons. 


18 
64 
88 

ao 


186 


186 

1,216 

8 

4 


1,358 


1,493 


Value. 


\ 


$186 

8,675 

882 

2,000 


6,591 


8,854 

6,320 

321 

600 


10,796 

-^ 


M^^sa 
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VeueU  U9iMg  ike  inland  waterway  from  Novewiber  16, 1891,  1o  June  SO,  189t. 


ClMS. 


Steam  iMinoheB 

Sohocmen 

SLoops 

"BtltfVillT  ..*•■•• 


No. 


1 
8 
8 
8 


Aggngate 
toimage. 


6 
80 
18 
U 


I 


2|to 
1        8 

8 


Trip*. 


8 

StoC 
S      4 

8    e 


H8. 


nfFBOYEMENT  OP  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE  DE 

GRACE,  MARYLAND. 

There  were  no  operations  dnnng  the  fiscal  year  ending  June  30, 1892, 
and  the  appropriation  of  $4,000  made  by  the  river  and  harbor  act  of 
September  19, 1890,  is  still  unexpended.  A  report  upon  a  survey  of 
this  river  above  Havre  de  Grace,  provided  for  in  the  same  act,  wassab- 
mitted  December  26, 1891,  with  estimates  for  a  new  project. 

The  original  project  for  improvement  above  and  below  Havre  de 
Grace  includes  the  making  of  a  15-foot  low- water  channel  below  the 
town  and  the  removal  of  a  shoal  on  the  west  side  of  the  channel  oppo- 
site Watson  Island  to  a  depth  of  8  feet  below  mean  low  water.  The 
channel  below  the  town  was  dredged  to  the  depth  of  12  feet  in  1885. 
The  recent  survey  showed  that  it  had  partially  shoaled  again.  The  re- 
moval of  the  eastern  bank  of  the  shoal  opposite  Watson  Island  bas 
been  in  progress  since  1883,  and  is  done  to  prevent,  in  a  measure,  the 
formation  of  ice  gorges  at  or  near  the  town  of  Port  Deposit,  situated 
2^  miles  above  the  island.  About  (32,000  have  been  expended  in 
dredging  this  shoal,  resulting  in  some  temporary  relief,  but  the  receut 
survey  shows  that  the  area  dredged  has  resumed  nearly  its  original 
state  since  work  has  been  discontinued. 

Stuquehaima  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest 

Jort  of  entry.    The  amount  of  revenne  collected  there  daring  the  fiscal  year  endinf 
one  90, 1892,  is  $3,178,658.44. 

AMOUNTS  APPROPRIATBD. 

By  act  approved — 

Angost  30, 1852 $10,000 

Jnne23,1866 26,400 

July  11,1870 12,000 

June  14, 1880 28,000 

March  3, 1881 15,000 

By  act  passed  August  2, 1882 25^000 

By  act  approved — 

July  5, 1884 20,000 

August  5, 1886 6.000 

By  act  of  August  11, 1888 10,000 

By  act  approved  Septemher  19, 1890 4»000 

Mimey  statement. 

July  1, 189Lbalance  unexpended $4,208.35 

June  30, 1802,  amount  expended  during  the  fiscal  year 107.^ 

July  1, 1892,  balance  unexpended 4,094.69 

Amount  appropriated  by  act  approved  July  13, 1892 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8»094.69 

(Amount  (estimated)  required  for  annual  dredging 20, 000. 00 
Amount  that  cauhepio^tAXA^  «x^«ii^«^\\\^'^^*^'^uar  ending  Juno  30, 1894    20,  OOOl  00 
Submitted  in  conim\Mici&^\\)[iT«(V!^\x«ca<^\i\;&  olw^^MvEvoa^  ^1^tc««c  and 
harbor  acta  oi  \W^  voA^S^fSi. 
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COMMBRCIAL  STATISTICS. 

Statiaties  of  Su$qnehanna  River,  above  and  below  Havre  de  Oraoe,  Md.yfor  theyear  ending 

December  31,  1891. 


ClaM. 


Coal 

Lnmber,  shingleA,  and  timber 

Stone.  »and,  and  ground  flint 

Fertilizers 

Hay  and  grain 

Canned  goods,  fish,  empty  barrels,  and  granite 
General  mercbaiidise 

Total 


Tons. 


116, 601 


Value. 


74.365 

$40B,475 

18,000 

11»,  450 

11,000 

51,750 

4,900 

d5,000 

2,724 

52.305 

5,342 

204,620 

270 

13,200 

908,800 


The  above  statisticH  were  furnished  by  Messrs  McClcnahan  &  Bro.,  Eureka  Fer- 
tilizing Company,  and  Spencer  &  McGonigle,  of  Port  Deposit, Perry ville^  and  Lapi- 
dum,  Md.,  respectively. 


H  9. 

IMPROVEMENT  OF  NORTHEAST  RIVER,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 

The  approprintion  of  $2,51' 0  made  by  act  approved  September  19, 
1890,  was  expended  during  the  fisc^al  year  ending  June  30, 1891,  in 
dredging  a  channel  40  feet  wide,  6  feet  deep  at  low  water  and  5,700  feet 
long,  beginning  at  a  point  3,200  feet  below  the  bar  and  extending  to 
deep  water  inside  the  river  at  the  mouth  of  Stony  Eun. 

The  approved  project,  adopted  in  1890,  is  for  a  channel  6  feet  deep  at 
mean  low  water,  75  feet  wide  at  the  bar  and  60  feet  wide  in  the  river 

JTOj}er  up  to  Davis  Wharf.  The  estimated  cost  of  the  improvement  is 
5,140.  This  channel  had  previously  been  improved  by  the  General 
Government  during  tlie  years  1873  and  1881  and  the  sum  of  $15,500 
had  been  expended. 

The  channel  recently  dredged  is  reported  to  be  in  fair  condition;  the 
increase  in  commerce  is,  however,  not  very  marked. 

The  amount  asked  for  is  the  balance  required  to  complete  theproject^ 
and  will  be  expended,  if  appropriated,  for  that  purpose. 

This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of  en- 
try. The  amount  of  revenue  collec^ted  there  during  the  fiscal  year  ending  June  30, 
1892,  is  $3,178,558.44. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  10,  1872 $10,000 

June  14,  1880 5,000 

September  19,  1890 2,500 

Money  statement 

Jnly  1,  1891,  balance  unexpended $2,393.85 

June  30,  1892,  amount  expended  during  fiscal  year 2,332.22 

July  1,  1892,  bahuice  unexpended 61.63 

Amount  appropriated  by  act  apjtro  vcd  J  uly  13,  1892 2, 640. 00 

Amount  available  for  fiscal  year  ending  J une  30, 18d% •......••.•     "I^^VSSS^^ 
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a  channel  50  feet  wide  and  4,738  feet  long  inside  the  creek,  the  depth 
made  in  both  cases  being  7  feet  below  mean  low  water. 

The  project  adopted  in  1888  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  at  mean  low  water  across  the  bar  at  the  month 
and  up  the  creek  for  a  distance  of  about  2f  miles;  also  the  dredging  of 
a  turning  basin  at  the  upper  end  of  the  proposed  channel,  if  a  certain 
wharf  should  be  built  there  before  the  channel  is  completed.  The  total 
estimated  cost  of  the  improvement  is  $15,558.  'No  appreciable  increase 
in  the  commerce  of  the  creek,  which  has  always  been  very  limited,  has 
been  noted  since  improvements  were  begun. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  complet- 
ing the  channel  inside  the  creek. 

Fairlee  Creek  is  in  the  ooUection  district  of  Baltimore,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30,  im,  is  $3,178,558.44. 

AMOUirrS  APPROPRIATED. 

By  act — 

OfAugustll,  1888 $5,000 

Approved  September  19, 1890 5,000 


Money  statement 


July  1, 1891,  balance  unexpended 

July  30, 1892,  amount  expended  during  fiscal  year 


$U5.S6 
92.88 


July  1, 1892,  balance  unexpended 


22.47 


Amount  (estimated)  required  for  completion  of  existing  project 5, 558. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1894  5^  558. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Beceipts  and  ihipmenU, 


Class. 


Beoeiptfl: 

Bone,  eoal,  and  phosphate  rock 
Bricks,  fertilixers,  and  lumber. 
Ghmeral  marohandibe 

Total 

Shipments : 

Logs,  railroad  ties,  etc 

Sggs,  grain,  hay,  and  potatoes. 

Total 

Total  receipts  and  shipments 


1,522 
8,459 


Yslaa 


12.M0 


».1» 


9,981  ,      217,  M 
11,479  !      iftjS 


The  above  statistioa  were  fiizniBhed  by  Judge  W.  8.  Walker,  of  CheBtertoini,  Md. 


H  la. 


DiPBOVEMENT  OP  CHESTEK  RIVER,  MARYLAND,  FROM  GRUMFTOK  TO 

JONES  LANDING. 

At  the  begiimmg  of  t^<^  ^aat  fiscal  year  a  contract  had  been  made 
for  dredging  va  aceot&abwefe^\iX\X\\^  «^^TQ^i^^\<5JV5«.t^  under  the  appro- 
priation made  a«ptem\>c5  V^  A^^'  "^Xj.^^o^NR^XiSiiig^BSL^ss^^^^^ 
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28, 1891,  and  the  contract  was  completed  on  February  8,  1892.  The 
total  amount  of  material  removed  was  20,061  cubic  yards,  principally 
sand  and  mud.  The  application  of  the  money  resulted  in  improving  a 
section  of  the  river  about  4  miles  long,  from  Crumpton,  at  the  lower 
end,  up  to  Eorby  Landing,  the  dredging  being  carried  on  only  at  points 
where  the  existing  channel  was  too  shoal  or  too  narrow.  The  required 
depth  and  width  of  the  channel  is  6  and  60  feet,  respectively.  At  sev- 
eral sharp  turns  this  width  was  increased  on  an  average  20  feet,  to 
facilitate  navigation  by  large  boats.  The  material  removed  was  de- 
I>osited  upon  the  shore  along  the  river. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made 
in  1889,  and  is  for  a  6-foot  low- water  channel  60  feet  wide,  from  the 
drawbridge  at  Crumpton  to  a  i)oint  about  1  mile  below  MiUington, 
supposed  to  be  Jones  Landing,  a  distance  of  6^  miles,  at  an  estimated 
cost  of  $12,750.  The  work  done  during  the  past  fiscal  year  was  the 
first  under  this  project. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  complet- 
ing the  approved  project 

This  work  is  in  the  ooUection  distriot  of  Baltimore,  which  is  the  nearest  port  ot 
entry.  The  amoont  of  revenue  colleoted  there  during  the  fiscal  year  ending  June 
30,  1892,  is  $3,178,658.44. 

AMOUNT  APPBOPRIA.TBD. 

By  act  approved  September  19,  1890 $6,000 

Money  statement. 

July  1, 1891,  balance  unexpended $4,992.35 

June  30, 1892,  amount  expended  during  fiscal  year 3,088.58 

July  1, 1892,  balance  unexpended 1,903.77 

Amount  appropriated  by  act  approved  July  13,  1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 903. 77 

{Amount  ^estimated)  required  for  completion  of  existing  project 4, 750. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      i,  750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMHSBCIAL  STATimOB. 


BeoeipU  and  9Mpmeni$, 


Tons. 


VaLaa. 


Beoflipts: 

I^rtiliMn 

Qtmetul  mcirohMKUse 

Totel 

ShipmentB: 

Oaideon  tmok 

Grain 

Q«nenl  merohandise , 

Total 

Total  reeeipta  and  ah^imenta 


462 
588 


985 


2,932 

1,516 

200 


4,648 


5,633 


$11,300 
21,320 


82,620 


82,590 

39.886 

8,000 


80,476 


113^000 
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V€»§eU  trading  f»  Ckmt&r  Bioer,  Marfland. 


Steamers 


Ko. 


Aggregate 
tonnage. 


Draft. 


The  aboYO  statistiofl  were  famiBhed  by  the  Chestei  River  Steamboat  Compaiiy. 


H  13. 
DCPROVEMENT  OP  CHOPTANK  RIVER,  MARYLAND. 

There  were  no  operations  daring  the  fiscal  year  ending  Jane  30, 1891 
A  contract  for  dredging  has  been  made  with  Chester  T.  Caler,  of  Nw- 
folk,  Va.,  the  work  to  begin  on  or  before  Jnly  10, 1892.  The  available 
fdnds  will  be  expended  in  widening  and  deex>eniDg  to  the  foil  proposed 
width  and  depth  the  portions  of  the  channel  heretofore  improved,  and 
it  is  expected  that  the  contract  will  be  completed  before  the  end  of  the 
present  calendar  year. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
is  to  make  an  8-foot  low- water  navigation  between  Denton  and  Greene 
boro,  M!d.,  a  distance  of  abont  8  miles,  the  width  of  the  channel  to  be 
75  feet.    The  estimated  cost  of  the  improvement  is  $79,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $37,513.63  had 
been  expended,  and  about  If  miles  of  the  river  remained  that  had  only 
a  depth  of  from  5  to  7  feet  at  low  water.  The  width  of  the  channel  hiw 
in  no  case  as  yet  reached  75  feet  where  dredging  has  been  done. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  channel  to  the  full  width  and  depth,  in  accordance  nith 
the  original  project 

This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  ooUected  there  during  the  fiscal  year  ending  Jii]is90, 
1892,  is  $8;178,558.44. 

AMOUNTS  APPROPRIATBD. 

By  act  approved — 

June  14. 1880 1(^000 

March  3, 1881 6,000 

By  act  passed  August  2, 1882 5^000 

By  act  approved — 

July  6,1884 6.000 

August  5, 1886 10,OUO 

By  act  of  August  11, 1888 7,500 

By  aot  approved  September  19, 1890 7,600 

Money  gtatemeiU. 

July  1. 189L  balance  unexpended 17,486.37 

June  30, 1892,  amount  expended  during  fiscal  year 28L6& 

July  1, 1892,  balance  unexpended ••••••      7,204.72 

July  1, 189^  amount  covered  by  uncompleted  contracts 6^500.00 

July  1, 1892,  balance  available 70L72 

Amount  appropriated  by  act  approved  July  18, 18^ 3, 000.  OD 

Amount  available  for  fiscal  year  ending  June  90,  1893 8^704.72 


«arhor  aota  oilMft  •aoA'^sm. 
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coMiantoui.  STAxisnait 


01m«. 


Baw  prodneto 

ManidkotiiTed  prodnctB 

Agriooltanl  prodnctn 

GeiMiral  merola«iidise 

TMal 

ShipmoitB— 

Baw  prodnota 

Manumctored  prodacta 

AgrionltiiralpTodiiota 

General  meronandise 

Total 

Ttotal  reoeipti  and  ahipments 


Tooa. 


4,374 

S,825 

276 

1,210 


9,085 


4,000 

2,705 

3,831 

975 


U,001 


20,686 


Value. 


$12,100 
82,487 
18,686 
96,400 


204,622 


86,300 
107,980 
141, 715 

46,000 


471,995 


676,617 


FMtelff  trading  to  DenUm  and  Oreenah&ro,  Md, 


No. 


Aggregate 
toimage. 


Draft. 


Tripa. 


Steamera.. 
Schoonera. 


3 

1 


1,297 
101 


Feet, 


6 
6 


Triweekly. 
Irregalar. 


The  above  statistioe  were  fdrnished  by  Mr.  D.  8.  Brookway,  of  Greensboro,  Md., 
and  the  Maryland  Steamboat  Company  of  Baltimore. 


Hx4. 

mPBOVEMENT  OF  HABBOB  AT  CAMBRIDGE,  MARTLAND. 

Nothing  was  done  during  the  fiscal  year  ending  June  30, 1892.  The 
appropriation  of  $5,000  made  September  19, 1890,  is  still  unexpended, 
pending  the  construction  of  a  new  draw  in  the  bridge  across  the  har- 
bor. The  present  draw  being  deemed  too  small  for  the  passage  of  large 
vessels,  an  increase  in  width  to  60  feet  had  been  prox>osed,  to  which 
the  commissioners  of  the  county  in  charge  of  the  bridge  at  the  time 
agreed,  without,  however,  taking  any  active  steps  towards  making  the 
proposed  change.  An  application  recently  made  by  them  for  a  redac- 
tion in  the  proi)08ed  width  of  the  draw  irom  60  to  40  feet  was  submitted 
to  the  Departaient  on  June  15,  1892.  The  existing  draw  is  29  feet 
wide. 

The  approved  project  is  based  upon  a  survey  made  in  1887.  It  pro- 
vides for  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low  water 
from  that  depth  in  the  GhoptankBiver  to  the  railroad  wharf;  for  dredg- 
ing a  certain  irregular  area  in  the  harbor  to  a  depth  of  10  feet  below 
mean  low  water,  and  for  a  channel  150  feet  wide  and  8  feet  deep  at 
the  same  stage  of  the  tide,  from  the  drawbridge  to  the  upper  end  of  the 
harbor. 

The  harbor  has  been  under  improvement  by  the  General  Government 
since  1871.    Previous  to  that  year  the  citizens  of  Cambridge  had  ex- 
pended  $7,500  in  its  improvement.    A  project  was  submitted  in  1871 
by  Col.  WUliam  P.  Graighill,  Corps  of  Engineers,  which  was  ^.^^yot^^^v 
providing  for  a  channel  150  feet  wide  across  theb^x  ^\»  \!^^  ^i^^si^^  ^bsA 
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for  dredging  the  same,  together  with  the  interior  harbor  to  a  depth  of  8 
feet  at  mean  low  tide.  This  project  was  completed  in  1879.  As  tiie 
channel  at  the  entrance  needed  enlargement  soon  thereafter,  an  appro- 
priation of  $2,500  made  the  same  year  was  exjpended  in  1884  in  increas- 
ing the  width  as  far  as  ttie  fands  would  permit.  The  amount  exx>ended 
nnder  the  first  project  was  $32,500;  np  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  the  sum  of  $4,918.72  had  been  expended  under 
the  existing  project,  making  a  total  of  $37,418.72. 

The  general  result  of  the  improvements  is  such  that  the  larger  class 
of  schooners  engaged  in  carrying  ice  and  ship  timber,  which  heretofore 
were  compelled  to  anchor  outside  the  harbor  in  the  Choptank  Biver 
and  to  discharge  and  receive  their  cargoes  by  means  of  lighters,  can 
now  sail  into  the  harbor  as  far  as  the  railroad  wharf.  The  fireight  on 
these  staple  articles  has  been  reduced,  and  the  demand  for  a  larger 
class  of  vessels  is  on  the  increase.  It  is  proposed  to  expend  the  amoont 
asked  for  in  completing  the  approved  project. 

Cambridge  Harbor  is  in  the  eoUection  district  of  Baltimore,  which  is  the  neantt 
port  of  entry.  The  amount  of  reyenne  collected  there  during  the  flacal  year  ending 
Jnne  30, 1892,  ia  $3,178,568.44. 

AMOUIITB  AFPBOPBIAHED. 

By  act  approTed— 

March  3, 1871 $10,000 

June  10. 1872 10,000 

March  3, 1873 5.000 

June  18,1878 5,000 

March  3, 1879 2,500 

By  act  of  August  11, 1888 5,000 

By  act  approved  September  19, 1890 5,000 

Manejf  9tatement. 

July  1, 1891,  balanee  unexpended $5,061.28 

June  90, 1992,  amount  expended  during  fiscal  year 8.73 

July  1, 1892, balance  unexpended ...••...      5^072.56 

Amount  appropriated  by  act  approved  July  18, 1892 7,737.00 

Amount  available  for  fiaoal  year  ending  June  80, 1893 •••••••..—•    ia;809.56 


OOMMEROIAL  STATnnCB. 

BeoeiptB  and  MpmeKt$, 


dSM. 


Seoeipti: 

Rawprodnota 

Manafaotared  products 

Agricaltaral  prodacts 

General  mercnandise 

Total 

Shipmentfl : 

Manufactared  products 

Agricultural  products 

General  mercbandise 

Total 

Total  leoeipts  and  ft\i\pTiv«oXA 


1,890 

576 

2,600 


u,7ae 


«,238 

11,S25 

1,600 


18,663 


S8,2» 


60.61 
100, 0» 


ST.tfl 


381,  ns 


»i.m 


i^ieia 
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VesieU  trading  in  Cambridge  HarhoTj  Maryland, 


GImb. 

No. 

Aggregate 
tonnage. 

Draft. 

Trips. 

StMinf^rs  ....... .....r**....^T... •.«•«... ............. 

4 

l^dOO 

FeeU 
6 

Trl-weeUy. 

The  harbor  is  oonstantly  full  of  large  schooners.    The  above  statistics  were  fhr- 
nished  by  the  Maryland  and  the  Choptank  Biver  Steamboat  Companies  of  Baltimore. 


H  X5. 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

At  the  beginning  of  the  past  fiscal  year  a  contract  had  been  made 
for  the  expenditure  in  dredging  of  the  appropriation  of  $10,000  made 
by  the  river  and  harbor  act  of  September  19, 1890.  Operations  were 
begun  on  September  26, 1891,  and  on  January  14, 1892,  were  completed, 
65,918  cubic  yards  of  material,  principally  sand  and  gravel  having 
been  removed  under  the  contract.  A  channel  was  dredged  to  9  feet 
below  mean  low  water  of  a  general  width  of  30  feet,  which  extended 
from  a  point  about  100  feet  above  Goose  Island  Wharf  to  the  iron 
county  bridge  at  Salisbury,  Md.,  a  distance  of  9,250  feet.  The  material 
was  carried  away  in  scows  and  deposited  in  deep  holes  7  and  9  miles 
below  Salisbury,  respectively. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made 
in  1889,  and  is  for  a  9-foot  channel  from  the  natural  9-foot  depth  in  the 
river  below  to  the  drawbridge  at  Salisbury,  the  width  of  the  channel  to 
be  100  feet.  The  estimated  cost  of  the  improvement  is  $23,200.  The 
work  done  during  the  past  fiscal  year  was  the  first  under  this  project. 

It  is  proposed  to  expend  the  amount  asked  for  in  completing  the 
project  as  approved. 

Wicomico  River  is  in  the  ooUection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry,  and  the  amount  of  revenne  collected  there  dur- 
ing the  fiscal  year  ending  June  30,  1892,  ii 


AMOUNTS  AFPBOPBIATED. 


By  act  approved — 

June  10,  1872 $5,000 

MarchS,  1873 5,000 

June23,  1874 5,000 

March  3, 1875 5,000 

August  14, 1876 5,000 

June  18, 1878 5,000 


By  act  approved — 

March  3,  1879 $3,000 

June  14,  1880 5,000 

March  3,  1881 2,000 

Julys,  1884 10,000 

September  19,  1890 10,000 


Money  statement, 

Jnlyl,  1891,  balance  unexpended $10,914.63 

June  30, 1892,  amount  expended  during  fiscsJ  year 10, 145. 67 

July  1,  1892,  balance  unexpended 768.96 

Amount  appropriated  by  act  approved  July  13,  1892 6, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 268. 96 

'Amount  (e8tiinate<l)  required  for  completion  of  existing  project 6,  700. 00 

Aiuonnt  tnat  can  be  profitably  expended  iu  fiscal  year  eudiu^  J  iine  30,1894  6, 700. 00 
^  Submitted  in  compliance  with  requirements  of  seotiouaz  of  xv^vi  «sA 
harbor  acts  of  1866  and  1867, 
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COMMBKCIAL  STATISTICS. 


Beee^U  and  tMj 


ClMS. 


Beoeipts: 

BawpTodacUi 

KjuiiuactiiTed  prodacts 

Agricaltiiral  prodacts 

General  merchaDdise 

Totid 

Shipments: 

Raw  prodacts 

Manufactared  prodacts 

Agricaltnral  products 

General  merchandise 

Total 

Total  receipts  and  shipments 


1,310 

38.881 

1,487 

19,000 


50,478 


4,216 

7.920 

1,093 

82,000 


45,319 


96,797 


f7,l» 
470, 2N 
1O&90 
760,001 


Mt^  wVv  J  ^^^V 


12.  MO 
198.93 

49,315 
870,009 


1,131,007 


2,470,997 


Vessels  tretdifig  in  Wioomico  Bwetf  at  Salishurf,  Md. 


Class. 


Steamers  . 
Schooners 


No. 


2 
9 


Aggregate 
tonnage. 


571 
Unknown. 


Draft 


6 
eto9 


Tripa. 


Tri-weekly. 


A  large  three-masted  schooner  is  now  ranning  regal  arly  with  lumber  from  Suffolk, 
Va. ;  also  a  large  number  of  smaller  craft  is  engaged  in  a  general  carrying  trade  to 
and  from  Salisbnry. 

The  above  statistics  were  famished  by  the  Hon.  £.  Stanley  Toadyin,  of  SaliBbuji 
Md.,  and  the  Maryland  Steamboat  Company,  of  Baltimore. 


Hz6. 

IMPROVEMENT  OP  MANOKIN  RIVER,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 
The  appropriation  made  by  the  act  approved  September  19, 1890,  was 
expended  during  the  year  ending  June  30, 1891,  in  dredging  a  channd 
30  feet  wide  and  5  feet  deep  across  the  '-Mud  Flats,"  li^tween  Locust 
Point  and  Sharp  Point,  for  a  total  length  of  13,515  feet. 

The  project  for  improvement  adopted  in  1890  is  for  a  6-foot  low- 
water  channel  100  feet  wide  between  Locust  Point  and  Sharp  Point, 
embracing  the  section  called  the  ''Mud  Flats."  The  estimated  cost  is 
$30,000. 

It  is  proposed  te  expend  the  amount  asked  for  in  widening  the  channel 
already  commenced  in  accordance  with  the  project. 

Manokin  River  is  in  the  ooUection  district  of  the  eastern  shore  of  Maryland.  Cri»- 
field  is  the  nearest  port  of  entry,  and  the  amount  of  revenae  ooUeoted  theie  dnriag 
the  fiscal  year  ending  Jane  30,  lSd2,  Ib  $- — . 

AMOUNT  APPROPRIATED. 


By  act  approved ^^\Am\)«t \^^ 'NS^ «« ««—••••••...••• |7,5M 
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Money  statement 

July  1, 1891,  balance  onezpended $139.88 

June  30,  18SK2,  amoant  expended  during  fiscal  year 10.80 

July  1, 1892,  balance  unexpended 129.08 

Amount  appropriated  by  act  approved  July  13,  1892 7,500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 829. 08 

r  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATTSTICa 

Eeceipts  and  ikipmenU. 


ChuM. 


Seceipta: 

Bone,  eoal,  oord  wood,  ship  timber,  and  ice 

Bricks,  canned  gooda,  feruliKers,  flour,  etc 

Grain,  bay,  borses,  potatoes,  butter,  etc 

Generial  mercbandiae 

Total 

Shipmenta: 

Coal,  logs,  railroad  tiea,  and  sbio  timber 

Bricks,  canned  goods,  nour,  lumoer,  and  mill  work 

Fruit,  nain,  hay,  ponltry,  cattle,  eto 

General  mercbanaiae 

Total 

Total  reoeipta  and  abipmenta • 


Tons. 


5,872 

4,821 

1,322 

110,000 


122,015 


10,434 
2,004 
5,347 

23,000 


40,875 


102,890 


Yalna. 


$86,489 

107, 8U 

84,100 

2,200,000 


2,437,396 


91,750 

50,500 

170,730 

920,000 


1,250,960 


8,688,876 


Besides  one  steamer  of  4  feet  draft  making  daily  trips,  there  are  about  300  schoon- 
ers, sloops,  pungies,  etc.,  engaged  in  the  coastwise  trade  sailing  from  the  river. 

The  above  statistics  were  furnished  by  Mr.  H.  P.  Dashiell,  general  manager  of  tho 
limokin  fiiver  Steamboat  Company. 


H  17. 
IMPBOVEMENT  OP  ONAKCOCK  HARBOR,  VIRGINIA. 

At  the  beginning  of  the  past  fiscal  year  a  contract  had  been  made 
for  the  expenditure,  in  dredging,  of  the  appropriation  of  $6,000  made 
by  the  river  and  harbor  act  of  September  19,  J  890.  Operations  were 
began  on  July  23,  1891,  and  were  completed  September  19  following, 
the  total  amount  of  material  removed  under  the  contract  being  26,778 
cubic  yards,  which  was  all  fine,  white,  compact  sand.  The  dredged 
material  was  carried  away  in  scows  and  deposited  in  deep  water  in 
Chesapeake  Bay,  about  1^  miles  from  the  work.  At  the  close  of  ope- 
rations an  examination  was  made  which  showed  that  a  channel  had 
been  dredged  150  feet  wide  at  the  outer  bar  and  another  100  feet  wide  at 
the  inner  bar  or  Middle  Ground,  the  former  about  1,100  feet  and  the 
latter  about  500  feet  in  length.  The  depth  made  in  both  channels  was 
8  feet  at  low  water.  It  is  reported  that  the  offshore  end  of  the  chan- 
nel at  the  bar  has  slightly  narrowed,  from  sand  pioving  northward  alon^; 
the  shore. 

BNa92 62 
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The  adopted  project  is  for  an  8-foot  low- water  channel  300  feet  wide 
at  the  outer  bar,  and  200  feet  wide  at  the  inner  bar,  called  the  Middle 
Ground,  at  an  estimated  cost  of  $12,511.  The  appropriation  just  ex- 
pended was  the  first  one  made  under  the  new  iiroject. 

It  is  proposed  to  complete  the  project  with  the  amount  asked  for,  if 
appropriated. 

Onancock  is  in  the  coUection  district  of  CherryBtone,  Va.  Cape  Charles  City  is 
the  nearest  port  of  entry,  and  the  amount  of  revenue  coUeoted  there  dnring  the  fiscal 
year  ending  June  30, 1892,  is  $56.30. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3,  1879 $3,000 

June  14,  1880 5,000 

September  19, 1890 6^000 

Money  statement. 

July  1,  1891,  balance nnezpended '    $5.1W.25 

June  30,  1892,  amount  expended  during  fiscal  year 5, 873. 44 

July  1,  1892,  balance  unexpended 9iM 

Amount  appropriated  by  act  approved  July  13,  1892 6y  51L  00 

Amount  available  for  fiacal  year  ending  June  30,  1893 •••...      ^60&.81 


COMMERCIAL   STATISTICS. 


BeoeipU  and  ikipmenU, 


Glass. 

BeoeiptB: 

Coal  and  io6 

Bricks,  feriilizerB,  flonr,  ftirsiture,  lomber,  eto 

Batter,  ffrain,  hay,  hon«8,  and  potatoes 

GeneraTmerchandise 

Total 

Shipments: 

Barrels,  fertUizers,  and  lumber 

Fruit,  truck,  potatoes,  eggs,  and  poultry 

Qeneural  mercnandiBe 

Total 

Total  receipts  and  shipments 


1.825, 

1,010  I    ifpjas 

150  •         i.001 


2,486      nrei 


12,687 


SSlflO 


Veiseh  trading  in  Onancock  Harbor,  Virginia, 


Class. 


Steamers  . 
Sohoonurs 


No. 


4 

10 


AjTfn^gate 
tonnage. 


1,896 
416 


Draft. 


Feet. 

6|  to7 
5|to8 


Trips. 


Semi  weekly. 
Weekly. 


The  abo^Q  AtBi\>\&\^Qi&  ^rexe  fomished  by  the  Eastern  Shore  Steamboat  ComjMJr 
of  Baltimoie. 
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H  i8. 

IMPROVEMENT  OP  HARBOR  AT  CAPE  CHARLES  CITY  AND  APPROACHES 
BY  CHENTON  (CHERRYSTONE)  INLET,  VIRGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 
1892. 

The  appropriation  of  925,000  made  by  the  act  approved  September 
19, 1890,  was  expended  during  the  previous  fiscal  year  in  dredging 
nearly  one-half  of  the  area  of  the  harbor  to  a  depth  of  14  feet  below 
mean  low  water;  in  dredging  the  entrance  to  a  depth  of  16  feet,  the 
width  of  the  cut  at  the  inner  end  being  50  feet  and  at  the  outer  end 
480  feet;  and  in  partially  removing  a  shoal  to  the  same  depth  in  Cher- 
rystone Inlet,  about  1  mile  below  the  harbor. 

The  project  for  improvement  adopted  in  1890  is  for  dredging  the 
harbor  to  a  depth  of  14  feet  below  mean  low  water  and  the  entrance 
thereto,  together  with  the  present  channel  in  Cherrystone  Inlet  and 
across  Cherrystone  Bar,  to  a  depth  of  16  feet  below  the  same  plane  of 
reference:  the  channel  in  the  inlet  to  be  100  feet  and  that  across  the 
bar,  200  leet  in  width.  The  original  project  submitted  with  the  report 
on  the  survey  made  in  1889  included  protective  works  of  stone  at  the 
entrance,  the  total  cost  of  the  improvement  as  then  estimated  being 
$142,340. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  comple- 
ting the  dredging  project. 

Cape  Charles  Harbor  is  in  the  coUection  district  of  Cherrystone.  Va.  Cape 
Charles  City  is  the  nearest  port  of  entry,  and  the  amount  of  revenae  colleoted  there 
daring  the  fiscal  year  ending  Jane  30,  1892,  is  $56.30. 

AMOUNT  APPROPRIATED. 

By  act  approved  September  19, 1890 $25,000 

Money  statement. 

Joly  1, 1891,  balance  nnexpended $3,323.11 

JuneSO,  189^,  amount  expended  daring  fiscal  year 668.67 

Joly  1|  1892,  balance  unexpended 2,654.44 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 654. 44 


I    harbor  acts  of  1866  and  1867. 

COMMSROIAL  STATISTICS. 

BeceipU  and  shipmenU. 


Clau. 


Beoeipts: 

l^w  products 

Manufaotnred  prodocts 
Agricultural  products. 
ma 


General  merchandise . 


Total 

Shipments : 

Raw  products 

Manufactured  products 
Agricultural  products. 


General  mearohandise 

Total 

Total  receipts  and  shipments. 


Tons. 


976 

147, 613 

69,231 

11,036 


218, 765 


1,118 
60,402 

6,944 
81,946 


100,409 


Yaliie. 


$11,036 
1,282.083 
4.896,606 

441,400 


6,634,026 


31,398 

6,749,762 

792,989 

1,277.800 


8,851,939 


S 


'waA'^V  '«K«^"«^ 
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Fe0«el«  fulmg  Cape  Charlm  Harbor  dmimg  the  fear  emdimg  Deeemiber  SI,  189L 


dMl. 


Htt. 


tomuigtt. 


Tugboaifei. 


S 
t 


1.42B 

618 


U 


"^ 


The  above  statistics  were  fitmislied  by  Mr.  H.  W.  Dnnne^  aaperinterndBnt  of  the 
New  Yorli^  Philadelphia  and  Norfolk  Bailroad  Company. 


H  zg. 

REMOVINO  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTINO  OR  ENDANGER- 
ING NAVIGATION. 

On  October  22^  1891,  the  collector  of  customs  at  Baltimore,  Md^ 
reported  an  obstraction  to  navigation  in  Sharp  Island  Narrows,  Chesa- 
peake Bay,  and  the  som  of  960  was  allotted  for  the  purpose  of  making 
an  examination  thereof.  This  was  done  at  a  cost  of  $29.64  but  as, 
after  a  careftQ  search  no  obstraction  was  found,  no  farther  actioD  was 
taken  and  $30.36  were  returned  to  the  United  States  Treasury. 

The  Treasury  Department  on  December  10,  1891,  rei>orted  the  wreck 
of  the  schooner  Harvey  W.  Anderson  y  off  Hog  Island  on  the  coast  of 
Virginia,  as  a  dangerous  obstruction  to  navigation.  After  notice  to 
owners  and  advertisement  for  proposals  bids  were  opened  on  Febnuiry 
8, 1892,  and  a  contract  for  her  removal  was  entered  into  with  Charles 
W.  Johnston,  of  Lewes,  Del.,  the  lowest  bidder.  He  completed  the 
work  on  March  14,  1892,  by  blowing  up  the  wreck.  The  som  of 
$1,167.79  was  expended  under  allotments  of  $1,325,  $75  of  which  were 
for  examination,  and  $157.21  were  returned  to  the  Treasury  of  the 
United  States. 

Under  date  of  April  7,  1892,  the  Superintendent  of  the  U.  S.  Life 
Saving  Service  reported  an  obstruction  on  the  same  coast  on  which  the 
wreck  just  mentioned  was  located.  An  allotment  of  $75  was  made  for 
examination,  and  it  proved  to  be  the  schooner  Ann  R.  Eogersj  of  Cob\» 
Island,  Virginia.  A  contract  was  made  for  her  removal  on  June  10, 
1892,  with  Enoch  Townsend,  of  Somers  Point,  N.  J.,  the  lowest  biddtf* 
under  an  allotment  of  $1,000.  On  the  7th  of  the  same  month  the  con 
tractor  removed  the  obstruction  by  blowing  her  to  pieces  with  dyna- 
mite, the  total  cost,  including  exi>ens6S  of  advertising,  inspection,  etc, 
being  $923.05. 


Ahstraot  of  propoedU  opened  February  8, 1892,  for  remoeal  of  wreck  of 

W.  Anderson,  off  Hog  leUmd,  Virginia, 


eekooner  Heret§ 


Ko. 


1 

2 


Name  and  addmaB  of  Udder. 


Bnoob  Townsend,  Somen  Point,  N.  J. 
Charles  W.  Johnston,  Lewes,  Del 


11.990 


aUottti 


Contract  (.daUdi  Ye\nu«n  ^^  ^^^^  ^th  Charlea  W.  Johnaton. 


APPENDIX  H — ^REPORT  OP  MAJOR  SMITH        981 

Ah$1ract  of  propoB€U§  opemed  Moff  SI,  189B,  for  removal  of  uf^-^ok  of  94inooner  Ann  B 

Boger9,  off  Co}ib%  /#  land,  Ftryinta. 


Ko. 


1 
2 
3 
4 
5 


Kame  and  addreM  of  bidder. 


Charlea  W.  Johnston,  Lewes,  Del .... 

Joseph  D.  Tmxton,  Lewes,  Del 

John  W.  Chittenden,  New  York,  N.  Y 

W.  H.  French,  Norfolk,  y  a 

Enoeh  Townsend,  Somers  Point,  N.  J. . 


Price. 


$1,100 

1,085 

1,190 

840 

790 


Amount 
allotted. 


$1,000 


Gontraot  (dated  June  10, 1892)  with  Enooh  Townsend* 


Hao. 

[Printed  in  Hoose  Ex.  Doc.  No.  21,  Fifty -second  Congress,  first  session.] 
PRELIMINARY  EXAMINATION  OF.  MURDERKILL  RIVER,  DELAWARE. 

United  States  Engineer  Office, 

Wilmington^  Del.y  December  lOj  1890. 

General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20,  1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
Bnbmit  the  following  repoit  upon  the  preliminary  examination  of  Mnr- 
derkill  Eiver,  Delaware,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer. 

Ill  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant^  a  copy  of  which  is  herewith  inclosed,  MurderkiU  River,  Dela- 
ware, is,  in  my  opinion,  worthy  of  improvement,  and  I  recommend  a  sur- 
vey of  it. 

The  least  amount  required  to  make  the  survey  to  include  the  mouth 
and  extending  up  the  river  for  a  distance  of  10  miles,  and  report  with 
project  and  estimate  of  cost  of  improvement,  is  $600. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Oen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  XT.  S.  A. 

(Through  OoL  William  P.  GraighiU,  Gorps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Fixst  Indoraeinent.] 

U.  S.  Engineer  Office, 
BaUvmorej  Md.j  December  12^  1890. 

Bespectfnlly  submitted  to  the  Ghief  of  Engineers. 

Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
10, 1890,  by  the  local  engineer,  and  in  view  of  the  present  and  prospec- 
tive needs  of  commerce,  I  have  to  state,  as  required  by  section  18  of 
the  river  and  harbor  act  of  September  19,  1890,  that  in  my  opinion 
MurderkiU  River,  Delaware,  is  worthy  of  improvement  by  the  United 
States,  provided  the  rights  of  the  Navigation  Company,  if  still  existing, 
to  collect  tolls,  etc,  be  fully  relinquished. 

Wm.  p.  Graighill, 
Colonel)  Qov$%  o^  ^fiiwg^fM«r%« 


A. 
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keport  of  mr.  a.  stibrlk,  assistant  enginkrs. 

United  States  Engineer  Office, 

Wilmington  J  Del.,  December  9,  IS^. 

Sir:  In  compliance  with  yonr  instmctions  I  have  the  honor  to  .submit  the  follow- 
ing report  upon  the  preliminary  examination  of  Mnrderkill  River,  Delaware. 

Murderkill  River  is  in  Kent  County,  Delaware,  and  flows  in  a  general  iiurthe:iHt«rly 
direction  into  Delaware  Bay.  Its  sources  lie  near  the  Maryland  Static  line,  and  i-oii- 
sist  of  several  large  fresh- water  branches,  which  unite  about  16  miles  above  the 
mouth,  at  Fork  Landing,  from  which  point  on  downward  the  river  assumes  the 
characteristics  of  a  tidal  stream.  The  river  is  navigable  for  vessels  drawing  5  feet 
at  high  water  nearly  as  far  as  the  tide  flows.  It  is  rarely,  however,  that  any  ot 
them  go  above  the  town  of  Frederica,  situated  about  11  miles  above  the  mouth  of 
the  river.  • 

The  course  of  the  Murderkill  was  formerly  a  very  sinuous  one  after  it  leaves  the 
more  elevated  country  at  the  head.  Its  bends  and  roaches  were  long  and  shoal,  and 
would  often,  after  flowing  a  long  distance  in  every  conceivable  direction,  return 
upon  themselves  to  within  a  distance  of  several  hundred  feet.  It  was  natural,  there- 
fore, that  in  early  times  those  interested  in  its  navigation  entertained  the  idea  of 
shortening  the  distance  by  means  of  artificial  cuts  connecting  the  different  beuds, 
and  for  that  purpose  the  Murderkill  Navigation  Company  was  formed  and  chartered 
by  the  Stal^  of  Delaware.  Six  cuts  or  canals  were  made  by  this  company,  the  first 
one  in  1820,  the  others  at  various  dates  up  to  1879.  The  same  company  also  had  a 
channel  dredged  across  the  mud  flats  at  the  mouth  of  the  river.  The  total  amount 
expended  by  the  company  was  about  $10,000.  This  sum  was  in  return  partly  re- 
covered by  the  collection  of  tolls  from  all  vessels  navigating  the  stre-am,  one  of  the 
privile'jjes  granted  by  the  charter.  These  canals  were  not  only  mivile,  a«  said  ht^fore, 
to  shorten  the  distance^  but,  I  was  told,  also  for  the  purpose  of  avoiding;  the  namer- 
ous  shoals  within  certam  reaches  whose  bottom  is  principally  hard  clay,  diflicalt  to 
remove.  The  latter  object,  though  a  very  plausible  one,  is  the  imme<li»te  cause  whj 
these  cuts  appear  to  be  rather  promiscuously  located  if  their  direction  with  reference 
to  the  adjoining  bends  only  is  considered. 

The  result  of  the  six  canals,  which  have  an  aggregate  length  of  6,000  feet,  has  been 
to  shorten  the  length  of  the  stream  about  5  miles  and  to  give  a  deeper  channel 
There  is  now  a  depth  of  5^  feet  at  low  water  at  the  shoalest  places  in  the  river, 
whereas  it  was  formerly  only  4  feet.  Nevertheless  the  river  is  undergoing  a  gradual 
deterioration,  for  the  simple  reason  that  several  of  the  old  bends  have  been  filled 
np  and  the  cross  sections  of  the  cuts  being  considerably  less  than  those  of  the  old 
river,  the  total  capacity  of  the  stream  has  iieen  reduced  in  a  very  large  degree.  The 
improvements  made  by  the  company,  which  for  the  time  being  appeared  to  afford 
relief,  indirectly  contribute  to  the  eventual  destruction  of  the  river  for  want  of  a 
proper  understanding  of  the  principles  involved  in  the  improvement  of  tid:il  river*. 
The  entrance  to  the  river  is  obstructed  by  mud  flats  extending  for  a  mile  from  the 
shore,  over  which  there  is  a  minimum  depth  of  1  foot  at  low  water.  The  tide  rises 
about  4|  feet.  These  flats  form  the  only  serious  obstruction  to  navigation,  and  be- 
sides the  removal  of  several  shoals  inside  and  a  proper  rectification  of  the  course  of 
the  river,  the  people  interested  in  the  commerce  of  the  Murderkill  desire  the  con- 
struction of  a  uew  entrance,  allowing  vessels  to  pass  in  and  oat  at  all  stages  of  the 
tide.     A  7-foot  low-water  channel  would  answer  the  present  needs. 

An  examination  of  this  stream  was  made  in  1881  under  the  direction  of  Col.  William 
Ludlow,  Corps  of  Engineers,  and  its  needs  very  clearly  set  forth  in  a  report  priuted 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  p.  817  et  9eq,  This  report 
presented,  besides  suggestions  for  the  improvement  of  the  river,  several  plans  tor  a 
new  outlet.  It  is  understood  that  no  action  to  carry  out  this  project  was  subsequentlj 
taken,  because  the  right  to  improve  the  stream  was  at  that  tune  still  vested  in  tlM 
improvement  company  chartered  by  the  State.  £x-Qovemor  John  W.  Hall,  one  of 
the  directors,  has  mformed  me  that  the  company  has  since  been  dissolved. 

The  country  around  the  Murderkill  is  an  extremely  fertile  one,  and  contains  sone 
of  the  finest  umns  in  the  State.  It  is  at  present  in  the  center  of  the  peach  belt,  and 
the  cultivation  of  this  fruit  is  carried  on  upon  a  large  scale.  Frederica,  with  a  popu- 
lation of  about  800,  is  the  only  town  on  the  river.  It  is  a  thriving  business  place, 
with  two  large  canneries,  one  shipyard,  and  thirty-eight  stores,  including  those  in 
the  country  contiguous  thereto. 

^  The  white-oak  timber  growing  about  the  headwaters  of  the  MarderkUl  is  con- 
sidered the  best  in  the  State  of  Delaware,  and  for  years  back  shipbuilding  has  beeo 
quite  an  industry  at  Frederica,  the  vessels  built  here  being  rated  first  class  by  the 
underwriters,  on  accoimt  of  their  stnmgth,  material,  and  workmanship.  A  largt 
schooner  175  feet,  \iv  \«n^h  was  recently  launched.  From  three  to  four  vessels  a» 
built  every  yeai.  Tn»  exit's  ^^W^k  ^*5.«k.ij[>vyvwc,  ^Q\iftQWftr8  are  owned  here,  but  do  not  trade 
into  the  xiy ec  on  M^ooxmi  ol  ^<b  ^^miXM.  ^^^'Csi  ^1  ^^^kl  \&.  \&^  channel  and  at  the 
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mouth.    Six  li^bt-draft  yessels,  owned  at  Frederica,  trade  regularly  in  and  out  of 
the  river,  and  six  transient  vessels  make  irreg^ar  trips  during  Uie  year. 

The  enterprising  spirit  of  the  citizens  has  been  amply  shown  by  the  large  amount 
of  money  expended  on  their  own  account  for  the  improvement  of  navigation.  The 
following  commercial  statistics,  however,  illustrate  the  extent  of  the  present  com- 
merce, and  may  prove  the  necessity  that  existed  and  still  exists  for  these  improve- 
ments. These  statistics  were  kindly  furnished  by  Mr.  Caleb  J.  Smithers,  secretary 
of  a  committee  of  citizens  of  Frederica,  headed  by  Ex-Governor  Hall : 

Average  amount  of  trade  per  annum  at  Frederica,  Del, 

Wheat - bushels..  100,000 

Com do 150,000 

Peaches,  apples,  and  pears baskets..  500, 000 

Berries quarts..  1,000,000 

Tomatoes,  com,  peaches,  and  pumpkins cans. .  2, 000, 000 

Potatoes 1 baskets..  60,000 

Cabbage barrels..  1, 000 

Turnips baskets . .  5, 000 

Timotny  and  salt  hay tons . .  500 

Wood cords..  2,000 

Railroad  ties 50,000 

Pine  and  oak  piling 7, 000 

Pine  and  hemlock  timber feet,  B.M..  400,000 

Oak  ship  timber do...  500,000 

Phosphate tons..  2,000 

Coal do...  1,500 

Solder do...  30 

Stone,  brick,  and  tile do. . .  150 

Tin  plate boxes..  7,000 

Bar  copper pounds. .  500 

Lime ; bushels..  50,000 

Tomato  orates ^ 85,000 

Calves  and  sheep head..  500 

Poultry  and  eggs  to  the  viJue  of , $40,000 

Greneral  merchandise  and  agricultural  implements  to  the  value  of $200, 000 

I  estimate  the  coet  of  a  survey  to  include  the  mouth  and  10  miles  of  the  river  at 
$600. 

Very  respeotAilly,  your  obedient  servant^ 

A.  Stierle, 
AeeUtant  JCngineer. 
Gen.  Wm .  F.  Smith, 
United  States  Agent. 


SURVEY  OF  MURDERKILL  RIVER,  DELAWARE, 

United  States  Engineer  Office, 

Wilmington^  Bel.,  December  2,  1891. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  dated  December  15, 1890, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Murderkill  River,  Delaware,  made  under 
my  direction  in  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  September  19,  1890. 

The  streams  emptying  into  the  lower  part  of  Delaware  Bay  from  the 
State  of  Delaware  have,  as  a  general  rule,  very  crooked  channels  cut 
through  the  mud,  and  are  without  much  of  a  body  of  fi'esh  water  for 
their  origin.  The  soil  through  which  tliey  run  is  generally  stiff  enough 
to  mainte-in  banks  with  steep  slopes,  and  the  cutting  wliich  has  been 
done  in  the  way  of  improvement  is,  as  a  general  rule,  very  dui^able. 
Being  only  arms  of  the  sea,  the  more  the  straitening  process  is  applied 
to  them  the  better  they  are  scoured  by  the  tide.    The  St.  Jones  Elver 
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18  an  example.  There  was  no  tide  at  Dover,  the  head  of  navigation, 
when  the  improvement  of  the  river  was  began:  now  the  tideisTegalar 
and  considerable. 

The  great  obstacle  at  the  entrance  into  Delaware  Bay  of  the  Mar- 
derkill  and  other  streams  is  the  drifting  of  the  sand  of  the  bay  driven 
against  the  shore  in  an  inclined  direction  to  the  conrse  of  the  same, 
l^s  tends,  first,  to  make  a  large  flat  along  the  shore,  and  second,  to 
drive  the  months  of  the  varions  streams  np  or  down  the  bay,  according 
to  the  direction  of  the  moving  sand  or  to  close  them  entirely  when  there 
is  no  fresh  water  supply  to  gather  head  and  force  a  way  through* 

The  plan  for  the  improvement  of  the  channel  of  the  stream  is  simple; 
that  for  benefiting  the  month  is  more  complicated  and  not  so  certain 
in  results.  For  the  Murderkill,  from  the  mouth  to  Frederica,  I  would 
recommend  that  a  channel  be  cut  SO  feet  in  width  and  7  feet  in  depth  at 
low  water.  For  the  improvement  of  the  water  way  from  the  mouth  of 
the  river  into  the  7-foot  curve  in  Delaware  Bay,  I  would  recommend  a 
cut  250  feet  in  width  at  the  top  with  a  width  of  150  feet  at  the  bottom, 
the  material  to  be  deposited  on  either  side  the  cut  to  make  an  embank- 
ment to  be  at  least  2  feet  above  high  spring  tides.  The  cut  at  the  month 
of  the  St.  Jones  Biver  gives  hopes  that  such  a  plan  will  afford  a  cheap 
method  of  keeping  navigation  fairly  good  to  the  town  of  Frederica. 

The  alternative  of  a  jetty  seems  too  expensive  for  the  present  or  pros- 
I)ective  demands  of  commerce,  and  the  cut  proposed  can  be  kept  open 
by  a  small  amount  spent  in  dredging  every  three  or  four  years. 

A  copy  of  the  rejyort  of  Mr.  A.  Stierle,  assistant  engineer,  acoom- 
I>anies  this,  and  the  map*  of  the  survey  will  be  forwarded  in  a  few 
days. 

BSTDfATRS. 

For  work  inside  the  bar  at  the  month  of  the  MnrderkiU: 

Dredging  200,000  cubic  yards  of  material,  at  14  cents $2S»000 

From  the  bar  to  the  7-foot  curve  in  Delaware  Bay : 

Dredging  115,000  cubic  yards  of  material,  at  17  cents 19, 550 

Total 47,550 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 

Brig.  Oen.  Thomas  L.  Oasey^ 

Chief  of  JSnffineerSj  U.  8.  A, 

(Through  Col.  William  P.  Graighill,  Oorps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[FIzBt  indonement.] 

U.  S.  Engineer  Office, 
Baltimorej  Md.,  December  5, 1891. 

Respectfully  submitted  to  the  Chief  of  Engineers. 
The  plan  of  improvement  of  the  district  engineer  is  recommended  for 
approvaL    •    •    • 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


*   r 


I.ot  printed* 
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bxpobt  of  mb.  ▲.  stderlb,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmingtonf  Del.,  November  £6,  1891, 

Sir:  I  hare  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Murderkill 
River,  Delaware,  with  projeots  for  the  improvement  of  the^ame. 

The  report  on  a  preliminary  examination,  submitted  December  10, 1890,  contains 
all  the  information  necessary  relatinii^  to  the  benefit  that  would  accrue  to  commerce 
and  navigation  if  this  river  was  improved,  and  I  would  respectfully  refer  to  it  in 
connection  with  the  present  report. 

The  survey  was  made  during  the  month  of  September  last,  and  extended  from  the 
bridge  at  Frederica  to  the  mouth  of  the  river,  and  along  the  bay  shore  for  about  1 
mile  above  and  below  the  mouth,  inclusive  of  the  off-shore  hydrography  to  the  7* 
foot  depth  in  the  bay.  As  the  town  of  Frederica  forms  the  present  head  of  naviga- 
tion for  large  vessels,  the  part  of  the  river  above  the  bridge  was  not  included  in  the 
survey.  The  shore  and  sounding  lines  within  the  river  were  located  entirely  by  sta> 
dia  measurements,  on  account  of  the  lack  of  time  and  the  limited  fonds. 

Two  tidal  stations  were  established,  one  at  the  wharf  at  Frederica,  the  other  just 
inside  the  mouth  of  the  river.  Observations  were  made  at  the  first-named  guage 
for  twenty  days,  and  at  the  latter  for  twenty-eiffht  days,  covering  a  lunar  montn. 
The  average  rise  and  fall  of  the  tide  at  the  mouth  of  the  river  for  the  period  of  ob- 
servations was  found  to  be  3.83  feet:  at  Frederica  it  was  1.08  feet. 

About  4  miles  above  Frederica,  at  a  point  called  Fork  Landing,  the  river  divides 
into  two  large  branches.  The  northerly  branch,  running  principally  through  a 
swampy  country  and  named  Big  Ditch  near  its  extremity,  is  about  10  miles  long. 
The  southerly  or  Brown's  Branch  is  about  8  miles  long.  Tidal  influence  is  felt  for  a 
distance  of  about  2^  miles  above  the  junction  of  the  branches,  but  is  feeble,  the 
average  rise  and  fall  being  less  than  1  foot.  The  channel  depth  above  Frederica, 
however,  is  such  that  boats  of  light  draft  and  lighters  can  and  do  use  it  at  high 
water.  Not  many  years  ajB^o  sailing  vessels  ran  up  to  Fork  Landinc:,  which  was  then 
the  most  prominent  shipping  point  on  the  river.  Competition  with  other  landings 
further  down,  a  steady  increase  in  the  tonnage  of  the  vessels  navigating  the  river, 
and  a  slow  deterioration  of  the  upper  channel  finally  compelled  its  abandonment. 

The  Murderkill,  like  all  the  rivers  in  Delaware  flowing  through  broad  marshes, 
was  once  unquestionably  a  large  estuary  with  a  powerful  tidal  volume  and  a  much 
greater  capacity  than  now.  In  a  reciprocal  relation  the  outlet  must  have  been  deeper 
and  wider  and  was  perhaps  located  further  out,  nearer  the  main  channel  of  the  bav. 
The  wearing  away  of  the  bay  shore,  which  in  its  retrograde  movement  eventually 
shifted  the  outlet  upon  a  flat  fore  shore  the  residue  of  a  former  marsh;  the  gradual 
growth  and  closing  in  of  the  marshes  upon  the  sides  of  the  river,  reducing  the  width : 
the  upland  drainage  and  its  deposits  into  the  river  imperceptibly  but  surely  changea 
the  coaracter  of  the  stream,  until  it  has  become  in  proportion  to  its  length  the  most 
ill-conditioned  river  in  Delaware. 

As  a  more  recent  contribution  to  the  deterioration  of  the  river  should  be  added 
the  fruitless  efforts  that  have  been  made  during  the  past  seventy  years  to  improve 
the  navigation  by  cutting  off  several  long  ben£  separated  by  narrow  strips  of  land. 
The  sinuosity  of  these  caused  the  trip  from  the  mouth  to  the  head  of  navigation  to 
be  unusually  tedious  and  laborious.  During  the  period  mentioned,  six  cut-offs  or 
canals  were  dug,  ag^egating  nearly  10,000  feet,  which  reduced  the  distance  between 
the  termini  over  4  miles,  but  which  reduced  the  tidal  volume  and  the  scouring  force 
as  well  and  that  in  a  much  greater  proportion.  The  effects  are  apparent  at  the  mouth 
of  the  river,  which  is  choked  by  a  sand  bar,  nearly  dry  at  low  water,  across  which 
'  the  ebb  currents  are  unable  to  maintain  any  perceptible  channel,  notwithstanding 
that  efforts  have  been  made  to  assist  nature  by  dredging. 

Another  danger  that,  with  the  diminishing  scouring  power  of  the  river,  threat- 
ens to  close  the  outlet  altogether  is  the  continual  transport  of  sand  towards  the 
month  of  the  river  by  the  waves  along  the  bay  shore  south  of  the  entrance.  This 
movement  has  been  observed  to  take  place  invariably  in  the  direction  indicated, 
even  when  winds  from  an  opposite  direction  prevail.  The  small  cape  which  is  form- 
ing on  that  side  is  gradually  receding  up  the  river,  and  is  projecting  more  and  more 
into  and  across  the  channel,  throwing  up  a  dam  which,  if  the  opposite  shore  does 
not  wear  away  correspondingly,  will  eventually  prevent  the  tide  trom  going  in  and 
the  drainage  water  from  going  out,  making  a  standing  pool  of  the  Murderkill, 
unless  remedial  measures  are  taken.  It  is  the  same  impending  fate  that  has  alread  v 
overtaken  Cedar  Creek  and  Prime  Hook  Creek,  both  once  navigable  streams,  with 
their  outlets  on  the  same  shore  further  south. 

The  distance  from  the  mouth  of  the  river  to  the  bridge  at  Frederica  is,  measured 
along  the  canals,  47,600  feet,  or  9  miles;  along  the  old  l>ends  that  were  cut  off  it 
was  70,100  feet,  or  13.2  miles,  a  difference  of  4.2  miles,  which  represents  the  amount 
th«  river  was  snortened  by  the  canals.    The  flats  outside  the  mouth  of  the  cly«& 
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almost  bare  at  low  water,  and  slope  very  eradually  towards  deep  water  in  the  bay 
nidtil  the  3-foot  depth  is  reached,  when  the  descent  becomes  steeper.  The  6-foot 
contour  lies  about  three-quarters  of  a  mile  from  the  shore.  The  entrance  to  the 
river  is  funnel  shaped,  very  narrow  at  the  inner  base,  where  the  width  from  shore 
to  shore  is  90  feet,  the  niaotimum  depth  in  the  chanurl  being  8  feet  at  low  water. 
Immediately  beyond  this  contraction  the  width  of  the  river  between  the  banks 
increases  graduiilly,  and  averages  150  feet  for  the  next  2|  miles,  thtf  average  depth 
in  the  channel  being  7.8  feet,  with  maximum  and  minimum  depths  of  13.5  and  3J 
feet  respectively. 
^  The  width  of  the  remaining  section  of  the  river  as  far  as  Frederics  is,  with  the 

exception  of  where  canals  were  made,  remarkably  uniform,  averaging  90  feet.  The 
mean  depth  decreases  slightly  before  the  tirst  canal  is  reached,  but  from  there  up  it 
remains  at  about  the  same  average  of  6.2  feet. 

About  20,200  feet  above  the  mouth  is  the  lower  end  of  the  first  canal,  Lowber'^ 
made  in  1870.  It  is  1,300  feet  in  length  and  50  feet  in  width  and  has  a  depth  of  9 
feet  at  low  water.  The  length  of  the  bend  cut  off  by  this  canal  is  7,700  feet.  This 
bend  is,  like  tlie  others  that  were  cut  off,  now  gradually  tilling  up,  and  has  a  depth 
of  4  feet  at  low  water. 

From  the  upper  end  of  Lowber's  canal  to  the  next,  Colc*8,  is  1,000  feet.  Colo's  cnt, 
made  in  1854,  is  1,500  feet  long,  43  feet  wide,  and  has  a  low-water  depth  of  5^  feet. 
The  bend  it  avoided  is  a  short  one,  2,700  feet  in  length,  and  contained  a  hard  shoal 
with  less  than  3  feet  of  water  over  it  at  low  tide. 

The  distance  along  the  river  between  Cole's  canal  and  the  following  one  is  900  feet 
The  latter,  being  the  lou&^est  of  all  and  therefore  commonly  called  Long  Cut,  was 
originally  Warren's  canal,  made  in  1830.  The  upper  half  wa«  dng  in  a  deflected 
direction  from  the  lower.  Its  length  is  2,500  feet,  the  general  width  50  feet,  and  the 
depth  at  low  water  7.5  feet.  This  canal  shortened  the  old  bed  of  the  river  7,800 
feet;  the  old  course  is  fast  filling  up. 

In  continuation  of  Warren's  canal,  and  just  across  the  river,  is  the  outlet  of  Walk- 
er's canal,  made  in  1820.  Its  length  is  1,2(X)  feet;  its  width  55  feet,  and  the  average 
depth  8  feet.  The  bend  of  the  river  cut  off'  by  this  canal  was  5,200  feet  long  and 
has  almost  entirely  closed  up,  being  to-day  only  a  narrow  shallow  drain. 

Opposite  the  upper  end  of  Walker's  canal  is  Bradley's  canal,  with  a  direction 
slightly  turned  to  the  southward.  It  was  dug  during  the  year  1879,  comparatively 
a  recent  date,  and  is  1,950  feet  long.  The  average  width  is  40  feet  and  the  depth 
of  water  at  low  tide  8  feet.  About  3,700  feet  of  the  former  course  of  the  river  were 
severed  from  the  rest  by  this  cut-off.  The  bend  itself  was  not  extraordinarily 
crooked  and  possessed  a  uniform  curvature. 

From  the  upper  terminus  of  this  canal  to  the  next  and  last  one  happily  extends  a 
reach  of  the  river  which  is  4,600  feet  in  length.  The  meandering  of  the  river  begin 
to  lose  their  great  depth  and  long  sweep  as  they  approach  the  mainland.  The  upper- 
most of  the  canals,  the  West  canal,  was  excavated  in  1853  to  avoid  a  bend  in  the 
river  4,700  feet  long,  which  almost  returned  upon  itself.  The  canal  is  675  feet  long, 
45  feet  wide,  and  has  an  average  depth  of  7.5  feet.  From  this  canal  up  the  course 
of  the  river  is  comparatively  straight. 

The  tidal  data  offer  excellent  means  for  arriving  at  oonclusions  relative  to  the  oon- 
dition  of  a  river  and  generally  show  the  extent  to  which  the  unfavorable  features  of 
the  same  can  be  ameliorated  by  proper  improvements.  As  the  entrance  to  the  St. 
Jones  Kiver  is  only  3,000  feet  above  that  of  the  MurderkiU  and  has  been  recently 
improved,  together  with  the  whole  river,  a  comparison  of  the  tidal  observations  made 
at  the  mouth  of  the  MurderkiU  with  similar  observations  made  at  the  mouth  of  the 
St.  Jones  nearly  three  years  a^o  will  more  fully  show  the  enfeebled  state  of  the  tide 
in  the  former  and  assist  to  verify  the  deductions  previously  enumerated  in  this  re- 
1 1  port. 

'  I  The  time  of  high  water  and  its  rise  to  a  common  plane  is  the  same  at  both  rivers. 

!  The  duration  of  rise,  which  is  five  hours,  and  of  fall,  which  is  a  little  over  seven 

hours,  is  also  nearly  the  same :  the  flood  being  three  minutes  shorter  and  the  ebb  six 
minutes  longer  at  the  MurderKill.  The  stands  at  both  low  and  high  water  are  one- 
half  as  long  in  duration  at  the  St.  Jones;  indicating  a  rapid  transition  from  one 
Jthase  of  the  tide  to  the  other  and  a  freer  waterway  for  tlie  tide  to  move  in.  This 
ast  characteristic  is  further  illustrated  by  a  glance  at  the  ebb  tide.  Whilst  in  the 
St.  Jones  the  law  of  the  fall  of  the  ebb  tide  is  represented  by  a  smooth  symmetrical 
curve  from  one  stand  to  the  other,  one  similarlv  constructed  for  tiie  Mnrderkill  is 
considerably  distorted,  particularly  so  during  tne  last  hours.  For  about  three  and 
three-fourths  hours  after  high  water  the  tide  falls  1l  the  same  ratio  at  both  gjmges. 
The  ebb  at  the  St.  Jones  then  continues  to  fall  in  accordance  with  the  usual  laws 
observed,  but  the  ebb  in  the  MurderkiU  suddenly  comes  to  nearly  a  stand,  falling  for 
the  reiuuining  three  and  one-half  hours  only  five-tenths  of  a  foot,  during  which  time 
the  ebb  in  the  ^vat  iWex  Yiiia  ^t\U  to  eo  down  1^  feet  to  reach  its  low- water  plane. 
In  other  words,  lYie\ow-vivv\«t  '^\\«\^\«&\iQQ\»Vyw«^v».  the  mouth  of  the  St.  Jones 
than  in  the  mouth  oi  tAie  ^\iii«iWVi\,  -^VviXi  ^aa  n^iSSik^Vi  ^\a^i6  ^1  Wr^  nm  bs- 
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tween  the  gauges  and  by  the  observaticnis,  which  give  the  mean  rise  and  fall  4.8  feet 
and  3.8  feet  respectirely. 

It  is  evident  that  as  both  estnaiies  are  of  about  the  same  length,  21  miles,  with 
BUTTonnding  conditions  similar  in  every  respect,  the  St.  Jones  River  is  at  present  the 
superior  receptacle  for  receiving  and  holding  a  large  tidal  volume.  The  compara- 
tivelv  small  amount  of  water  entering  the  Murderkill  River  during  the  five  hours  of 
the  flood  tide  recedes  again  in  the  same  number  of  hours,  giving  the  lower  section  of 
the  river  the  appearance  of  a  mill  race  that  has  been  shut  off. 

In  the  upper  part  of  the  Murderkill  River  the  average  depth  in  the  channel  is,  as 
stated  before,  6.2  feet,  yet  the  tide  rises  and  falls  only  1  foot  at  a  point  8  miles  above 
the  mouth.  By  analogy  with  other  Delaware  rivers  it  should  not  be  less  than  3  feet 
at  this  distance.  This  clearly  proves  the  retardation  of  the  tide,  first,  by  the  shoals 
at  the  mouth,  and.  second,  by  the  narrow  canals,  which  successively  throttle  it  during 
its  progress.  Only  an  inadequate  amount  of  water  can  get  through  these  gorges 
during  a  flood  epoch,  and  I  am  convinced  that  Walker's  canal  is  in  that  respect  the 
most  injurious  of  all,  as  the  old  river  bed  that  passed  around  it  and  which  formerly 
offered  a  passageway  for  the  tide  is  now  closed  up. 

It  is  obvious  that,  with  the  obstructions  at  the  mouth  removed,  a  proper  increase 
given  to  the  width  of  the  artificial  canals,  and  Zj  dredging  shoals  and  by  rectifying 
the  shore  lines  in  the  upper  river,  the  tidal  volume  of  the  river  can  be  increased  to 
such  an  extent  as  to  add  1  foot  to  the  rise  and  fall  of  the  tide  at  the  mouth  and  2  feet 
at  Frederioa.  Greater  permanency  in  maintaining  a  proper  channel  depth  would 
thereby  be  insured. 

The  proiect  herewith  submitted  is  for  a  7-foot  low-water  channel  from  the  7-foot 
depth  in  Delaware  Bay  to  the  wharves  at  Frederica.  The  proposed  cut  across  the 
flats  at  the  entrance  of  the  river  is  about  5,170  feet  lon^,  and  in  order  to  g^ve  it  a 
cross-sectional  area  of  the  same  size  as  the  average  one  in  the  lower  part  ofthe  river 
its  width  has  been  fixed  at  150  feet.  It  will  require  the  removal  of  115,000  cubic 
yards  of  material  to  make  this  cut.  The  width  proposed  for  the  channel  everywhere 
inside  the  river  is  80  feet.  There  are  shoals  that  need  dredging  to  the  projected 
depth  and  all  the  canals  have  to  be  widened,  which  will  require  a  total  of  200,000 
cubic  yards  of  dredging. 

The  cut  at  the  mouth  is  made  to  converge  towards  the  cut  leading  out  of  the 
mouth  of  the  St.  Jones  River,  so  that  in  the  fature  both  may  be  brought  together  in 
one.  A  more  rational,  but  also  more  costly  and  elaborate  project  for  a  new  and 
improved  outlet  would  be  to  lead  the  Murderkill  l^ver  into  the  St.  Jones  River 
by  cutting  across  the  intervening  neck  of  land  occupied  by  Bowers  Beach  village, 
joining  both  a  short  distance  above  the  steamboat  wharf.  The  junction  woula 
naturfOly  form  a  small  land-locked  harbor  for  the  numerous  small  vessels  and  boats 
plying  upon  the  bay.  It  would  cost  lees  in  the  end  to  make  and  maintain  a  well- 
protected  single  outlet  for  both  rivers  as  thus  outlined,  but  there  is,  without  any 
very  tangible  reason,  a  very  strong  local  opposition  on  the  part  of  the  people  living 
on  the  Murderkill  side  against  a  united  outlet. 

It  is  proposed  to  deposit  all  the  material  to  be  dredged  from  the  proposed  cut 
along  the  south  side  of  the  same,  to  form  an  embankment,  that  will  serve  as  a  nucleus 
for  future  protective  works.  The  cut  at  the  St.  Jones  River  will  have  to  be  similarly 
protected  on  the  north  side.  With  the  in  and  out  going  currents  thus  confined,  it 
IS  thought  that  the  formation  of  a  bar  at  the  extreme  offishore  ends  of  both  outs  can 
in  a  great  measure  be  prevented. 


200,000  cubic  yards  of  dredging  within  the  ri  ver,  at  15  cents $30, 000 

115,000  cubic  yards  of  dredging  at  the  mouth,  at  20  cents 23, 000 

Total 53,000 

Yery  respectfully,  your  obedient  servant, 

A.  Stierle, 
Aanstant  Engineer. 
Gen.  Wm.  F.  Smith, 

Untied  States  AgenU 


988  EEPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


H    21. 


[Printed  in  Hoom  Bx.  Doo.  No.  67,  Fifty-aeoond  CongreM,  first  MMlim.] 
?REi.IMINARY  EXAMINATION  OF  MISPILLION  RrVTJR,  DELAWARE,  WITH 

a  view  of  cutting  a  canal  so  as  to  shorten  the  distance  to 
the  bay,  and  making  an  outlet  in  the  bay  which  would  fur- 
nish deeper  water. 

United  States  Engineer  Officb, 

Wilmington,  Bel.,  November  3^  1890, 
General:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  the  river 
and  harbor  act  of  September  19, 1890, 1  have  the  honor  to  submit  the 
following  report  upon  the  preliminary  examination  of  Mispillion  River, 
Delaware,  with  a  view  of  cutting  a  canal  so  as  to  shorten  the  distance 
to  the  bay,  and  making  an  outlet  in  the  bay  which  would  furnish  deeper 
water. 

The  tonnage  on  the  river  and  the  shipbuilding  interests  would  seem 
to  require  protection;  and  for  the  reasons  and  facts  given  in  the  report 
of  the  assistant  engineer,  a  copy  of  which  is  herewith  inclosed,  the  en- 
trance to  Mispillion  River,  to  provide  for  a  navigable  channel  across  the 
bar  which  can  be  used  at  all  stages  of  the  tide  is,  in  my  opinion,  worthy 
of  improvement,  and  a  survey  is  recommended. 

The  least  amount  required  to  make  the  survey  and  report,  with 
project  and  estimate  of  cost  of  improvement,  is  9600. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  8t€Ues  Agent. 
Brig.  Gten.  Thomas  L.  Oasey, 

Chief  of  Engineers^  J7.  8.  A. 

(Through  OoL  William  P.  Graighill,  Gorps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  tadonement.] 

U.  S.  Engineer  Officb, 
Baltimore,  Md.,  November  20,  1890, 

Respectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  i  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  Graighill, 
Colonelj  Corps  of  Engineen. 
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beport  of  mb.  a.  8tierle,  asflstant  bnginxsb. 

United  States  Enoinebb  Officb, 

IVilmingtonf  Del.,  November  S,  1890, 

Sib  :  In  accordance  with  ^onr  iuBtriictions  I  have  the  honor  to  sabmit  the  follow- 
ing report  upon  the  preliminary  examination  of  Mispillion  River,  Delaware,  with  a 
Yiew  of  cnttmg  a  caual  so  as  to  shorten  the  distance  to  the  bay,  and  making  an  oat- 
let  in  the  bay  which  would  famish  deeper  water: 

Mispillion  River  forms  part  of  the  boundary  between  Kent  and  Sussex  counties, 
Delaware.  It  is  a  narrow  and  rather  tortuous  stream,  about  18  miles  long,  and  flows 
into  the  Delaware  Bay  about  17  miles  north  of  Cape  Henlopen. 

The  river  (as  Mispillion  Creek)  has  been  under  improvement  by  the  General  Gov- 
ernment since  1879,  the  project  being  for  a  channel  6  feet  deep  at  low  water  and  40 
feet  wide  from  the  town  of  Milford,  the  head  of  navigation,  to  the  mouth.  With 
the  exception  of  a  small  shoal  near  the  mouth,  which  requires  removal  to  the  pro- 
jected depth,  the  project  has  been  completed.  The  amount  expended  to  date  is 
$17,000.  The  improvement  within  the  river  has  been  of  great  oenefit  to  naviga- 
tion, as  all  vessels  are  now  enabled  to  sail  without  a  delay  from  one  end  to  the 
other.  Nine  shoals  formerly  existed  at  various  points,  which  during  low  tides  often 
caused  serious  and  expensive  detentions. 

The  remaining  serious  obstruction  to  an  open  and  free  navigation  in  Mispillion 
River  at  all  stages  of  the  tide  is  the  shallow  bar  at  the  mouth.  This  bar  is  a  phys- 
ical feature  common  to  all  the  tributaries  of  the  Delaware  Bay,  and  its  existence  is 
due  more  to  the  prenence  of  a  flat  and  extensive  foreshore  projecting  far  out  into 
the  bay,  upon  which  the  currents  of  these  streams  can  make  no  impression,  and  to 
the  shifting  littoral  drift  of  material  carried  along  the  shore  during  storms  than  to 
the  deposits  of  material  brou^lit  down  the  rivers.  The  main  channel  of  the  bay  is 
in  many  cases  several  miles  distant  from  the  shore.  Tlie  currents  along  the  shore, 
and  especially  in  the  deeper  and  concave  portions,  are. weak  and  variable,  without  a 
decided  set  in  any  one  direction ;  the  power  of  the  currents  of  the  tributaries  in 
meeting  this  neutral  region  is,  therefore,  spent  and  lost,  the  outlet  of  these  streams 
assuming  a  southerly  or  a  northerly  direction,  depending  entirely  upon  local  causes 
or  the  prevailing  winds  and  seas. 

The  difficulty  and  great  expense  involved  in  making  a  practicable  outlet  for  any 
of  these  rivers  in  Delaware  has  long  been  recognized  by  the  Engineer  Department. 
In  all  cases  projects  for  the  improvement  of  the  channel  within  the  streams  were 
made  first  and  the  improvement  of  the  mouths  was  left  to  a  future  urgency,  though 
in  some  cases  suggestions  were  made  for  a  betterment  of  the  present  natural  condi- 
tions. Nearly  aQ  the  rivers  in  Delaware  of  any  available  size  have  been  under  im- 
provement by  the  General  Gk>vemment  daring  the  last  fifteen  years.  The  channels 
therein  have  now  arrived  at  such  a  state  of  completion  that  the  demand  for  an  im- 
proved entrance  to  all  of  them  has  become  very  urgent.  It  is  claimed  that  an 
unimproved  mouth  prevents,  in  a  large  measure,  the  acquisition  of  a  full  benefit 
derived  from  an  improved  channel  inside  the  river,  and  that  the  utility  of  the  latter 
is  crippled  or  **  bottled  up,"  as  it  were,  so  long  as  these  obstructions  remain.  At 
two  of  the  rivers  coming  under  this  class,  at  the  Christiana  and  at  the  St.  Jones,  the 
entrance  has  been  improved,  and  both  are  now  accessible  at  all  stages  of  the  tide. 
In  the  case  of  the  latter-named  stream  this  improvement  is  especially  noteworthy, 
since  previously  no  channel  existed  at  the  moutn  and  vessels  could  enter  and  depart 
only  at  high  water. 

Tne  demand  for  an  improved  outlet  for  Mispillion  River  would  seem  to  have 
special  merits.  Outside  of  the  claims  of  extensive  local  shipping  interests,  which 
largely  exceed  those  of  any  other  river  of  the  same  size,  there  exists  at  Milford  an 
industry  in  shipbuilding  which  deserves  reco^ition.  The  shipyards  at  that  place 
are  the  largest  of  any  on  the  peninsula  south  of  Wilmington.  Tne  vessels  builthcre, 
all  of  wood,  rate  very  high  with  the  insurance  companies  on  account  of  their  superi- 
ority in  material  and  workmanship.  On  an  average  about  twelve  vessels  are  built 
here  every  year.  There  were  four  on  the  stocks  in  process  of  building  on  the  day  of 
my  visit---two  barges  of  350  tons  each,  one  schooner  of  400  tons,  and  one  of  750  tons 
registered  burden  when  finished.  The  hull  of  this  last  vessel  is  153  feet  long  on  the 
keel,  187  feet  over  all,  and  has  37  feet  beam.  Her  draft  of  water  will  be  15  feet  when 
loaded.  It  seems  almost  a  matter  of  impossibility  to  float  such  a  large  hull  down 
and  out  of  a  river  which  has  an  improved  channel  only  40  feet  in  width  and  many 
abrupt  turns.  The  shipbuilders  state  that  they  have  refused  many  offers  to  build 
still  larger  vessels  on  account  of  the  difficulty  of  getting  them  out  of  the  river  and 
into  the  channel  of  Delaware  Bay.  The  delay  at  the  mouth,  and  expenses  contin- 
gent thereto  often  cause  a  loss  of  the  largest  portion  of  the  profits  made  in  build- 
ing. For  similar  reasons  the  shipyards  at  Milford  are  cut  off  from  the  business  of 
repairing  any  of  the  nomerous  vessels  trading  up  and  down  Delaware  Bay  and  in 
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adjacent  waters,  as  the  risks  at  the  month  are  too  great,  the  branch  of  repairisg 
and  oYcrhanling  vessels,  it  is  said,  being  the  most  profitable  one  of  the  busineaa. 

There  are  seventeen  sailing  vessels  owned  by  parties  living  on  the  Mispillion  River, 
of  a  total  of  1,600  tons  harden ;  the  smallest,  of  40  tons,  has  a  draft  of  water  of  4  feet; 
the  largest,  a  200-ton  schooner,  draws  7  feet  of  water.  Ten  of  these  vessels  trade  reg- 
ularly between  points  on  the  river  and  Philadelphia,  and  the  remaining  seven  sail 
regularly  to  and  from  New  York.  Quite  a  number  of  transient  vessels  cany  freight 
in  and  out  of  the  river.  The  shipments  and  receipts  by  water,  consisting  princi- 
pally of  lumber,  railroad  ties,  cord  wood,  grain,  canned  goods,  lime,  fertilisers,  coal, 
iron,  and  general  merchandise,  amounted  during  the  past  year  to  44,315  tons,  valued 
at  $916,^0.  All  these  vessels  are  subject  to  long  delays  at  the  mouth  of  the  river, 
where  the  depth  of  water  over  the  bar  is  only  1^  feet  at  mean  low  tide.  If  the  winds 
are  unfavorable  and*  the  tides  low,  the  depth  at  high  water  is  often  insufficient  to 
float  them  across  when  fully  loaded,  and  lighters  have  to  be  resorted  to.  The  diffi- 
culties are  more  comnlicated  when  a  vessel  arrives  at  the  bar  and  can  not  enter  tbe 
river.  She  is  often  compelled  to  wait  for  days  and  weeks  for  a  fair  tide,  and  during 
that  time  is  exposed  to  all  gales  from  the  north  to  south  by  east.  A  schooner  draw- 
ing 5  feet  7  inches  of  water  was  once  detained  for  twenty-two  days  at  the  bar  by 
head  winds  and  low  tides.  Vessel  property  is  in  consequence  much  depreciated  and 
not  as  profitable  an  investment  as  it  would  be  were  the  mouth  of  the  river  improved. 

A  special  survey  of  the  mouth  of  Mispillion  Creek  was  made  during  the  summer 
of  1881,  under  the  direction  of  Capt.  W.  Ludlow,  Corps  of  Engineers,  in  compliance 
with  the  river  and  harbor  act  of  March  3,  1881.  A  project  was  subsequently  submit- 
ted for  a  4-foot  and  for  a  3-foot  low- water  channel  across  the  bar,  witii  a  single  jetty 
along  the  northern  edge  of  the  proposed  channel,  at  an  estimated  cost  of  $66,000  and 
$49,^^  respectively.  Although  this  plan  was  greatly  urged  during  the  following 
years,  it  seems  that  no  further  action  was  taken. 

It  has  been  recently  suggested  bv  persons  interested  in  the  navigation  of  Mispil- 
lion River  to  abandon  the  lower  mile  of  the  river,  which  has  a  due  southerly  courBe, 
and  to  make  a  new  cut  across  the  marsh  in  a  southeasterly  direction.  Such  a  eat 
would  shorten  the  distance  several  hundred  feet  and  would  enable  vessels  bound  up 
Delaware  Bay  to  depart  freely  if  the  wind  should  be  from  the  south. 

There  would  appear  to  be  some  advantage  in  carrying  out  these  suggested  points, 
but  it  seems  to  me  that  the  main  obstacle  to  be  dealt  with  is  the  flat  and  shoal  bar, 
which  for  nearly  a  mile  obstructs  the  entrance  to  the  river.  What  improvements 
are  proper  and  suitable  to  g^ve  Mispillion  River  a  permanent  outlet  witn  a  channel 
navigable  at  all  stages  of  the  tide  can  not  be  stated  until  a  new  survey  has  been  made. 
This  survey  should  include  the  hydrography  from  the  6-foot  curve  in  the  bay  to  the 
shore  for  2  miles  above  and  below  the  mouth  of  the  river  and  that  of  the  river  for 
about  1  mile  above  the  light-house.  It  is  estimated  that  the  survey  and  charts  with 
estimates  can  be  made  for  $600. 

Very  respectfully,  your  obedient  servant^ 

A.  Stikru^ 
AMn$ta»i  £ngmtet. 

Gen.  W.  F.  Sboth, 

United  SiaUa  AgenL 


SURVEY  OP  MISPILLION  RIVER,  DELAWARE,  WITH  A  VIEW  OF  CTTT- 
TING  A  CANAL  SO  AS  TO  SHORTEN  THE  DISTANCE  TO  THE  BAY,  AND 
MAKING  AN  OUTLET  IN  THE  BAY  WHICH  WOULD  FURNISH  DEEPEB 
WATER. 

United  States  Bnginbeb  Office, 

Wilmin{itony  Del,,,  November  5, 1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  November  22,  1890,  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Mispillion  Eiver,  Delaware,  with  a  view 
of  cutting  a  canal  so  as  to  shorten  the  distance  to  the  bay,  and  making 
an  outlet  in  the  bay  which  would  Airnish  deei)er  water,  made  under 
my  direction  in  accordance  with  the  requirements  of  the  river  and  hw- 
bor  act  of  September  19, 1890. 

A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  acoompft- 
nies  this,  and  a  tracing  of  the  map*  of  the  survey  is  forwarded  by  mail 
to-day  in  a  separate  package. 
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The  commerce  of  the  river  does  not,  in  my  opinion,  justify  the  outlay 
of  $65,000,  the  estimate  for  the  third  project  of  the  assistant's  report, 
in  an  improvement  which  would  be  constantly  needing  expenditures  to 
keep  it  in  condition. 

I  would  recommend  the  cut  as  laid  down  on  the  map,  marked  0  C, 
because  in  that  position  the  light-house  would  serve  as  a  guide  to  the 
entrance  both  for  night  and  day.  With  the  character  of  the  substratum 
on  the  shoal,  a  stiff  blue  clay,  the  dredging  of  a  cut  giving  sufficient 
material  to  form  a  wall  of  the  mud  on  the  upper  or  northern  side  of  the 
cut  and  above  the  highest  tides  will  probably  last  for  some  years 
and  at  the  end  of  that  time  require  but  a  small  amount  of  dredging  to 
keep  the  necessary  width  and  depth  to  the  channel. 

For  dredging  such  a  cut  the  estimate  would  be  120,000  cubic  yards 
of  material  at  20  cents  per  cubic  yard,  $24,000. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 

Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Divit^ion.) 

[ITirst  indonemeat.] 

U.  8.  Engineer  Offiob, 
Baltimore^  Md,,  November  6j  1891. 

Bespectfully  submitted  to  the  Chief  of  Engineers. 
The  project  of  the  local  engineer,  as  explained  in  his  letter  of  No- 
vember 5  and  estimated  to  cost  $24,000,  is  recommended. 

Wm.  p.  CRAiaHELL, 

Colonel^  Corps  of  Engineers. 


RXPOBT  OF  MB.  A.  BTIERLE,  AS8ISTA19T  ENGINIEBB. 

Ukit£d  States  Engineer  OFFiCBy 

WilmingUmj  Del.,  October  SI,  1891. 

Sir:  I  have  tlie  honor  to  submit  herewith  a  report  npon  the  survey  of  the  mouth 
of  MispilUon  Riyer,  Delaware,  and  projects  ''  for  cutting  a  canal  bo  as  to  shorten  the 
distance  to  the  bay  and  making  an  outlet  in  the  bay  which  would  furnish  deeper 
water." 

The  survey  was  made  during  the  latter  part  of  August  last  and  extended  about 
one-half  of  a  mile  north  and  1  mile  south  of  the  mouth  of  the  river  along  the  Dela- 
ware Bay  shore,  and  for  about  1^  miles  up  the  river.  Soundings  were  taken  within 
the  river  and  for  a  distance  of  1^  miles  from  the  shore.  A  tide  gauge  was  set  up  at 
the  light-house  landing  and  referred  to  a  permanent  bench  mark  established  at  the 
Ught-house.  Observations  of  the  tide  were  made  for  a  period  of  sixteen  days.  The 
average  rise  and  fall  for  that  time  was  found  to  be  4.02  feet  and  as  tlie  weather  was 
generally  fair  there  were  no  extraordinary  high  or  low  tides  to  be  noted. 

According  to  the  wording  of  the  bill  the  order  for  the  survey  is  explicit  in  stating 
that  the  object  sought  is  to  shorten  the  distance  to  the  bay  and  to  make  an  outlet 
in  the  bay  giving  deeper  water. 

It  is  not  quite  clear  to  me  where  and  how  the  distance  to  the  bay  could  be  short- 
ened and  why  this  should  be  done;  the  necessity  for  a  better  outlet  in  the  bay,  how- 
ever, is  perfectly  apparent. 

With  regard  to  the  first  point  it  was  ascertained  that  for  many  years  two  projects 
for  a  cut  or  a  canal  toward!s  the  bay  shore  have  been  discussed  by  the  local  savants 
which  were  to  meet  this  requirement  in  a  more  or  less  degree.  Some  proposed  a  out 
from  Flat  Reach,  which  is  about  1^  miles  above  the  mouth  of  the  river,  across  the 
marsh  in  an  east-southeast  direction  with  an  outlet  at  a  point  ixi'VtScLtbXkV^  ^<cst.^^<iki^kK^ 
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''Green  Point."  It  is  claimed  that  sn  outlet  at  that  point  wonld  be  lees  threatened 
with  a  closure  from  the  drift  sand  moving  alone  the  shore,  and  that  the  shoab 
located  immediately  inside  the  present  mouth  of  tne  river  wonld  be  avoided.  It  is 
true  that  such  a  ont  would  shorten  the  distance  to  the  bay  about  3,000  feet,  but  the 
portion  of  the  river  to  be  sacrificed  is  in  as  fair  a  condition  as  any  other  parts  of  the 
river,  and  can  be  improved  with  a  small  expenditure  of  money.  This  cut  is  gener- 
ally called  the  "Green  Poiuf  project  and  is  marked  A  Aon  the  •ooommpanying 
map.  It  will  be  observed  that  in  addition  this  project,  to  be  of  any  use,  requires  t 
channel  or  outlet  into  the  bay. 

The  second  plan  of  improvement  discussed  is  a  proposition  to  make  a  cut  in  t 
northeasterly  direction,  towards  Clarks  Point,  from  a  turn  in  the  river  3  miles 
above  the  mouth,  called  Sisters  Reach,  with  an  outlet  in  the  beach  2  miles  below 
that  point.  This  cut  would  be  about  3  miles  long.  Its  principal  advantage,  accord- 
ing to  its  advocates,  would  be  the  location  of  the  entrance  in  deex>er  water  which 
here  approaches  the  shore  quite  closely  and  is  comparatively  free  from  a  shallow 
fore  shore.  The  outlet,  however,  would  nevertheless  need  protection  by  jetties. 
This  cut  is  marked  B  B  on  the  accompanying  sketch  of  location  and  is  known  astiie 
"  Clarks  Point  project." 

As  will  be  seen  by  the  estimates  ^iven  below,  both  of  these  projects  are  pretty 
costly  and  the  expense  of  making  either  of  them,  to  the  full  width  and  depth  the 
capacity  of  the  upper  river  requires,  is  not  commensurate  with  the  advantages 
gained.  It  is  generally  supposed  that  these  cuts  could  be  made  of  very  limited 
width.  This  is  a  serious  mistake;  for  the  cross  section  of  a  tidal  river  near  the 
month  is  a  measure  of  its  capacity  above,  and  the  more  the  currents  are  obstructed 
at  the  mouth  during  a  tidal  epoch  the  more  rapid  will  be  the  deteriorfttion  of  the 
upper  river. 

The  most  economical  and  expeditiouB  plan  to  accomplish  the  needed  improvemeots 
referred  to  in  the  bill  would  be  to  utilize  the  prcKent  outlet  of  the  river  and  to  mske 
a  cut  in  a  due  southeasterly  direction  across  the  fiats  to  the  6-foot  depth  beyond  the 
bar.  Six  feet  at  mean  low  water  is  thought  a  suMcient  depth  for  &e  present  de- 
mands of  navigation.  The  area  of  a  normal  cross  section  in  the  river  not  Hi  sboTe 
the  month  is  at  low  water  a  thousand  square  feet.  The  cross-sectional  area  of  any  cat 
across  the  bar  can  not  be  less  than  that.  With  a  depth  of  6  feet  throughout,  the 
width  required  at  the  base  of  the  cut  is,  therefore,  150  feet.  The  length  of  the  pro- 
posed cut.  which  is  marked  C  C  on  the  map,  is  about  5,500  feet,  llie  shoals  within 
the  moutn  of  the  river  are  also  to  be  dredged  to  the  same  d<^pth,  in  comformity  with 
the  project  of  improvement  already  adopted  for  the  river  proper;  they  are  not  in- 
cluded in  the  estimate  given  below. 

It  is  necessary  to  protect  the  proposed  cut  on  both  sides,  to  concentrate  theeflSnent 
currents  and  to  prevent  it  being  filled  up  again  by  drift  sand.  Especially  is  Uie  pro- 
tection needed  on  the  north  side,  from  which  direction  tiie  movement  of  sand  along 
the  shore  predominates,  as  shown  by  the  long  sandy  point  north  of  the  mouth  of  tbe 
river,  which  is  steadily  growing  southward,  forcing  the  channel  against  and  down 
the  shore.  The  extent  and  the  cost  of  such  protective  works  will  in  any  event  be  h* 
great  that  it  is  imperative  to  construct  them  as  simple  as  possible  without  at  the 
same  time  endangering  their  permanency.  The  plan  herewith  submitted  propo(«eii, 
as  jetties,  two  embankments,  consisting  internally  of  dredged  material,  forminethe 
core,  covered  with  brush  fascines  or  mattresses  1  foot  thick  which  are  weighted 
down  with  large-size  mbblestone.  The  top  of  the  embankments  is  to  reach  to  about 
high- water  level.  Borings  made  at  various  XM>ints  across  the  bar  indicate  Uiat  thf 
material  to  be  excavated  in  making  the  proposed  cut  consists  principally  of  stiff 
blue  clay,  a  material  which  long  resists  the  action  of  the  waves. 

The  jetty  on  the  north  side  wQl  be  contiguous  and  parallel  to  the  cut.  Its  con- 
struction should  be  carried  on  simultaneously  with  the  excavations  for  tbs  cuk  As 
the  shore  end  near  the  beach  will  be  narticnlarly  exposed  to  the  destructive  action 
of  the  sea  it  will  be  necessary  to  make  that  portion  quite  secure  by  addhig  to  the 
mattresses  and  stone  a  row  of  piles  closely  driven  in  the  center  of  the  embankment 
for  greater  stability.  The  piling  should  extend  from  h^h-water  mark  to  a  point 
2,000  feet  ont,  and,  as  shown  on  the  map,  the  row  of  piles  iJready  driven  there  yean 
ago  is  to  form  a  section  of  it. 

The  jetty  south  of  the  cut  projects  nearly  at  right  angles  from  Green  Point  on  tbe 
shore,  about  2,000  feet  below  the  mouth  of  the  river,  and  after  making  a  slight  de- 
flection southward,  about  one-half  of  a  mile  from  the  shore,  gradually  approaches 
the  cut  across  the  bar,  and  finally  runs  parallel  with  the  latter  for  a  distance  of  800 
feet  as  far  as  the  outer  end  of  the  north  jetty.  As  an  experiment,  it  is  proposed  to 
build  a  greater  portion  of  this  jetty  as  a  mud  embankment  only,  with  dredged 
material  deposited  upon  the  proposed  line  between  the  shore  and  the  2-foot  contour. 
Beyond  this  depth  the  remainder  is  to  be  similar  to  the  north  jetty.  The  estimate 
has  been  made  m  aocoT^«Tv<^  w\\\i  thia  idea. 

It  haa  been  aug|^ea\A^  \^a^l  \ih!^  ii<vr\2tL  \^\t\^  ^l\ss^^T&2k^^  suffice  to  pxoteet  tte  oit 
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across  the  bar;  but  that  is  very  problematical  witli  such  a  wide  expanse  of  bay  la 
frout  of  it,  and  the  estimate,  therefore,  includes  a  south  jetty  to  make  the  project 
complete.  During  the  progress  of  the  work,  if  once  commenced,  suggestions  as  to 
changes  in  the  details  of  the  project  may  <levelo[>  which  msiy  permit  a  con8i<lernble 
rednetion  in  the  ori«;inal  entimate.  In  addition,  it  may  be  well  to  call  attention  to 
the  fact  that  the  area  inclosed  by  the  two  jetties  will  form  a  valuable  and  safe  har- 
bor for  the  many  small  boats  engaged  throughout  the  year  in  fishing  and  oystering 
in  the  bay. 

ESTIMATES. 

1.  Green  Point  project: 

Dreilging  a  cut  150  feet  wide  to  a  depth  of  6  feet  below  mean  low  water 
.'icross  the  niaish  from  Flat  Reach  Shoul  to  the  buy  shore,  a  distance 
of  4,500  feet,  250,000  cubic  yards,  at  20  cents $50,000 

Add  for  jetties  and  cut  across  the  bar,  as  in  project  No.  3 65, 000 

Total 115,000 

2.  Clarks  Point  project: 

Dredging  a  cut  150  feet  wide  to  a  depth  of  6  feet  below  mean  low  water 
across  themai-sh  Irom  Sisters  Reach  toward  Clarks  Point  to  the  6-foot 
depth  in  the  bay,  a  distance  of  16,520  feet,  851,105  cubic  yards,  at  20 
cents 170,221 

4,000  linear  feet  of  jetties,  at  $5 20,000 

Total 190,221 

3.  Third  project.    Improving  present  mouth  of  river: 

Dredging  a  cut  150  feet  wide  to  a  depth  of  6  feet  below  mean  low  water 
across  the  bar  from  the  shore  to  the  6foot  contour,  a  distance  of  5,000 
feet,  10«,000  cubic  yards,  at  20  cents 21,600 

For  jetties  on  north  and  south  sides  of  proposed  out — 

15,500  cubic  yards  of  brush  mattresses,  at  $1 .40 21,  600 

15,400  cubic  yards  of  stone,  at  $1.25 19, 300 

12,000  linear  feet  of  piling,  at  20  cents 2,400 

Total 65,000 

Very  respectfully,  your  obedient  servant, 

^  A.  Stierle, 

Assistant  Engineer, 
Gen.  Wm.  F.  Smith, 

United  States  Agent. 

ENG.  92 63 
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H  22. 

[Printed  in  Honse  Ex.  I>oc.  No.  52,  Fifty-second  CongreM,  first  nession.] 
PRELIMINARY  EXAMINATION  OF  SUSQUEHANNA  RIVER,  ABOVE  HAVRE 

de  grace,  maryland. 

United  States  Engineer  Office, 

Wilmington,  DeL^  October  25^  1890. 

General  :  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  the  river 
and  harbor  act  of  September  19, 1890, 1  have  the  honor  to  submit  tiie 
following  report  upon  the  preliminary  examination  of  Susquehanna 
Eiver  above  Havre  de  Grace,  Md.,  made  under  my  direction  by  Mr.  A. 
Stierle,  assistant  engineer,  and  a  copy  of  his  report  is  herewith  inclosed. 

The  question  of  freeing  that  part  of  the  river  from  ice  gorges,  which 
have  produced,  and  are  liable  every  year  to  produce,  great  damage  to 
property,  is  of  great  importance,  and  that  section  of  the  stream  is,  in 
my  opinion,  worthy  of  improvement. 

Tlie  money  already  expended  in  carrying  out  the  project,  begun  in 
1883,  of  removing  the  shoal  above  and  to  the  west  of  Watsons  Island, 
while  it  has  somewhat  benefited  the  condition  of  the  river,  has  been 
spent  in  too  small  amounts  to  be  of  signal  or  permanent  service. 

To  get  at  the  subject  in  a  way  to  propose  a  project  for  the  proper 
avoidance  of  ice  gorges  requires  a  comprehensive  survey  of  the  river 
from  the  rapids  above  Port  Deposit,  Md.,  to  the  mouth  of  the  Susque- 
hanna below  Havre  de  Grace,  which  is  recommended. 

The  least  amount  required  to  make  the  survey  and  report,  with 
project  and  estimate  of  cost  of  improvement,  is  $3,500. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 

(TbrougAiOoV.^m.l?  .Ct^^^^^^CQt^§.  of  Engineers,  Division  Engineer, 
Soutlieast  Bivi^ioii.^ 
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[  Fin»t  iDdorsenient.] 

U.  S.  Enginseb  Office, 
Baltimore,  Md.n  November  20,  1890. 

Respectfully  submitted  to  the  Chief  of  Eugineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer  I  agree 
with  him  that  (his  river  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  Obaighill, 
Colonel,  Corps  of  Engineers. 


report  of  mr.  a.  stierle,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington,  Del.,  Ootoher  26, 1890. 

Sir  :  In  accordance  with  your  instructions  I  have  the  honor  to  submit  herewith  a 
report  npon  the  preliminary  examination  of  Susquehanna  River  above  Havre  de 
Grace,  Md. 

The  Susquehanna  River  above  Havre  de  Grace  has  been  under  improvement  since 
1883.  The  project  ccmsists  in  the  removal  of  the  shoal  on  the  west  side  of  the  channel, 
opposite  Watsons  Island,  to  a  depth  of  8  feet  below  mean  low  water,  and  was, made 
with  a  view  of  '^  facilitating  the  outflow  of  ice  and  to  prevent  dangerous  gorging." 
The  channel  at  this  point  is  narrow ;  the  shoal  referred  to  appeared  to  grow  in  extent ; 
it  was  therefore  proposed  to  dredge  the  edge  of  the  shoal  on  the  channel  side  so  as  to 
increase  the  width  of  the  latter.  The  shoal  has  been  dredged  in  accordance  with 
the  project  in  1883, 1885, 1887,  and  1889,  and  up  to  date  about  $32,000  have  been 
expended. 

While  it  is  generally  supposed  that  the  work  done  has  of  late  years  contributed 
materially  towards  a  prevention  of  ice  gorges,  it  is  held,  nevertheless,  that  the  im- 
pression made  upon  the  shoal  by  dredging  under  the  limited  appropriations  is  too 
small  compared  with  the  size  of  the  shoal,  and  that  the  results  obtained  at  the  close 
of  each  season's  operations  are  too  liable  to  be  obliterated  upon  the  occurrence  of 
^  the  next  freshet. 

On  the  east  side  of  the  river,  about  3  miles  above  the  shoal,  at  Watsons  Island  and 
along  the  steep  and  rocky  cliffs,  lies  the  town  of  Port  Deposit.  It  is  a  thriving, 
prosperous  place  of  about  5,000  inhabitants,  and  is  built  upon  a  single  street  about 
1^  miles  lon^,  running  parallel  with  the  river.  This  town  has  quite  a  commerce  of 
ito  own,  which,  according  to  a  statement  furnished,  last  year  reached  a  total  of 
nearly  300,000  tons  in  receipts  and  shipments  by  water,  consisting  principally 
of  lumber  and  granite. 

The  inhabitants  live  durins  the  winter  under  a  constant  dread  of  impeding 
danger  from  ice  gorges  and  their  resulting  floods,  which  are  known  to  have  risen 
as  high  as  18  feet  above  the  common  level  of  the  river  and  have  flooded  the  street 
and  adjoining  houses  to  a  height  of  7  fee^.  It  is  the  prevailing  opinion  among  them 
that  since  the  two  railroad  bridges  have  been  constructed  across  the  Susquehanna 
River  at  and  above  Havre  de  Grace,  the  dangers  from  ice  gorges  have  increased, 
and  that  the  ice  in  going  down  the  river  when  breaking  up,  is  held  back  by  the 
piers  of  these  bridges,  and  in  consequence  is  more  liable  to  pack  upon  the  shoal 
opposite  Watsons  Island. 

To  what  extent  these  real  or  imaginary  obstructions  contribute  to  the  ice  gorges 
can  only  be  determined  by  a  survey.  The  section  of  the  Susquehanna  River  between 
Havre  de  Grace  and  Port  Deposit  is  the  meeting  point  of  the  tidal  influence  from 
below  and  the  fresh-water  inflow  from  above.  The  former  does  not  extend  more 
than  1  mile  above  Port  Deposit,  and  the  slope  of  high  and  low  water  must  vary  but 
little  from  a  horizontal  lino.  The  slope  of  the  river  above  tide  water,  however, 
appears  to  be  quite  steep,  and  it  is  to  be  expected  that  within  the  section  mentioned 
not  only  large  deposits  of  sediment  carried  by  the  river  f^om  above  should  take 
place,  of  which  the  immense  flats  below  Havre  de  Grace  are  siiflicient  evidence, 
but  that  the  ire  is  also  here  checked  suddenly  in  its  descent  and  lodges,  creating 
the  gorges  which  are  so  destructive  to  the  adjacent  shores  aud  the  towns  upon  them. 

It  is  the  desire  of  the  people  in  this  section  that  a  more  assured  and  permanent 
relief  from  these  dangers  should  be  afl'orded  if  it  can  be  had. 

This  examination  has  been  requested,  it  seems,  solely  with  reference  to  the  shoal 
at  AVatsons  Island.    No  intelligent  project  for  a  removal  of  this  obstruction  can  be 
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made,  however,  without  a  clear  iiDclerstanding  of  the  physical  conditions  of  the 
river,  both  above  and  below  this  island.  To  suggest  remedies  for  a  preveutiun  of 
ice  goTfien  at  the  mouth  of  the  Susquehanna  would  require  the  planniugof  a  project 
too  costly  to  be  thought  of,  and  is  outside  the  jirovince  of  this  report.  The  causes 
that  create  them  can  be  clearly  shown  by  an  extensive  survey,  and  the  location  and 
relation  of  each  obstruction  and  the  remedies  for  the  same  can  be  determined  after 
a  thorough  study  of  the  results  of  the  sur^'ey  has  been  made. 

This  survey  should  embrace  the  hydrography  of  the  river  from  1  mile  above 
Port  Deposit  to  a  point  1  mile  below  Havre  de  Grace;  a  line  of  levels  conuectiug  the 
elevations  of  service  slopes  both  at  common  tide  and  freshets,  including  those  of 
the  highest  floods  known;  current  observations  at  several  sectious  in  the  river,  and 
borings  at  various  points  where  improvements  are  likely  to  be  ueeded. 
It  is  estimated  that  the  survey  can  be  made  for  $3,500. 
Very  respectfully,  your  obedient  servant, 

A.  Stikrlr, 
AssisUint  Engineer. 
Gen.  W.  F.  Smith, 

United  Statee  Agent, 


SURVEY  OF  SUSQUEHANNA  RIVER  ABOVE  HAVRE  DE  GRACE, 

MARYLAND. 

United  States  Engineer  Office, 

Wilwington^  Del.,  December  26^  189J. 

General:  In  compliance  with  instructions contaiuediu Department 
letter  dat^d  November  22,  1890,  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Susquehanna  River,  Maryland,  above 
Havre  de  Grace,  made  under  my  direction,  in  accordance  with  the  re- 
quirements of  the  river  and  harbor  act  of  September  19,  1890. 

The  report  on  the  preliminary  examination  of  this  locality  wa^  sub- 
mitted October  25,  1890.  This  report  recommended  a  survey  above  and 
below  Havre  de  Grace  for  the  purpose  of  ascertaining,  from  the  data 
acquired  thereby,  if  some  project  could  not  be  projiosed  for  preventing 
the  ice  gorges  which  occur  in  that  part  of  the  river  and  generally  * 
attended  with  great  loss  of  property  and  interruption  of  commerce. 

Under  the  recommendation  of  Col.  William  P.  Craighill,  Corps  of 
Engineers,  U.  S.  Army,  a  project  was  adopted  in  1883  for  cutting  away 
a  shoal  on  the  right  bank  of  the  river  above  Watsons  Island,  to  increase 
the  cross-secition  of  the  river  there,  and  tend  to  prevent  tlie  jamming 
of  the  ice  at  that  point.  Under  that  project  $32,000  have  been  exxieuded, 
and  the  work  done  has  apparently  contributed  to  lessen  materially  the 
danger  of  ice  gorges  at  that  point.  . 

Other  points  of  danger,  however,  exist  both  above  and  below  where 
this  work  was  done,  and  the  survey  was  begun  in  May  and  completed 
in  September,  1891.  This  survey  included  the  river  from  a  point  2 
miles  above  Port  Deposit  to  the  ligh.t-house  on  Concord  Point,  at  the 
town  of  Havre  de  Grace. 

From  the  data  gained  by  the  surveying  pai'ty  it  was  established  that 
the  ice  gorges  for  the  last  half  century  have  been  formed,  (1)  at  the 
Penny  Shoal  near  the  Concord  Point  light-house,  (2)  at  two  or  three 
points  below  the  town  of  Port  Deposit  on  the  left  bank  and  connecting 
with  the  shoal  on  the  right  bank  of  the  river  ujwn  which  the  work  has 
been  done  as  referred  to  above,  and  (3)  at  a  x>oint  of  rocks  above  the 
town  of  Port  Deposit,  called  the  Hog  Back. 

The  gorges  have  occurred  at  the  lowest  stage  of  water  in  the  winter 
and  spring,  when  the  ice  has  been  detached  from  its  holding  on  shore 
by  the  warmth,  of  the  sun  and  before  a  sufficient  melting  of  snow  or  fall- 
ing of  rain  to  xavae  Wi^  ^^t^T  <il  \X\fc  tlver  to  a  depth  to  carry  the  ice 
clear  of  s^oala  and.  \^\a\\^^»    TS\^  \R«k  \>kvi^  ^iat\j2««5.\|^  q\l  the  shoals 
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spreads  out  on  either  side,  and  when  two  such  bodies  of  ice  connect 
across  the  river  a  gorge  is  formed  and  then,  if  not  broken,  the  ice  float- 
ing down  is  piled  up  until  the  bottom  of  the  river  is  reached  and  a  dam 
is  formed,  and  from  the  backwater  of  such  a  dam  the  destruction  to 
property  comes. 

The  flood  tide  in  the  Susquehanna  River  is  not  sufficiently  strong  in 
velocity  or  height  to  break  up  these  gorges  by  its  reactionary  effect. 
The  gorges  have  at  times  raised  the  water  at  Port  Deposit  20  feet 
above  mean  low  water  and  made  the  streets  impassable  except  in  boats. 

To  obviate  the  damaging  gorges  of  ice  it  would  appear  that  one  of 
two  methods,  or  a  combination  of  both,  must  be  employed.  The  first  is 
to  give  a  channel  of  suflfieient  width,  and  depth  to  carry  off*  the  fields  of 
ice  that  are  moved  before  the  stream  is  raised  by  rains  and  melting 
snows,  and,  second,  to  erect  at  some  suitable  point  a  system  of  ice 
breakers  which  will  break  the  ice  into  such  small  masses  as  can  be 
taken  care  of  by  the  river  when  it  is  low,  or,  catching  the  floating  ice, 
may  form  a  gorge  which  will  not  be  destructive  to  property  along  the 
river. 

The  gorges  at  the  Penny  Shoal,  opposite  tlie  Concord  light-house  at 
Havre  de  Grace,  will  probably  be  prevented  by  removingthe  entire  shoal 
from  the  piers  of  the  Philadelphia,  Wilmington  and  Baltimore  Railroad 
bridge  to  the  extreme  point  of  the  shoal  below  Havre  de  Grace,  to  a 
depth  outside  the  channel  to  8  feet  at  mean  low  water  and  in  the  chan- 
nel to  a  depth  of  12  feet  at  mean  low  water.  This  will  leave  what  is 
called  the  large  shoal  to  catch  the  ice,  but  it  is  fairly  presumable  that 
leaving  the  channel  of  the  width  and  depth  proposed  would  leave  the 
whole  cross  section  of  the  river  at  that  point  too  wide  for  any  serious 
damming  by  a  gorge.  This  would  require  the  removal  of  2,(i54,685 
cubic  yards  of  material,  at  13  cent-s  per  cubic  yard,  amounting  to 
$345,109.05. 

Above  Watsons  Island  and  opposite  the  town  of  Havre  de  Grace  I 
would  recommend  the  removal  of  the  shoal  on  the  right  bank  from  a 
point  opposite  the  town  of  Port  Deposit  and  near  the  upper  end  of 
Archers  Island  down  to  the  lowest  point  at  which  dredging  -has  been 
done  under  the  project  submitted  by  Colonel  Craighill  and  carried  out 
since  188*'^.  This  work  to  be  carried  to  a  depth  of  8  feet  below  mean 
low  water.  Such  a  project  would  increase  the  width  of  the  channel  to 
3,100  feet,  and  would  ordinarily  give  a  channel  of  sufficient  width  and 
depth  to  carry  the  masses  of  ice  into  the  deep  channels  on  both  sides  of 
Watsons  Island,  where  the  depth  would  prevent  the  ice  from  grounding 
and  forming  a  dam.  The  estimated  quantity  of  material  to  be  removed 
at  this  point  is  957,405  cubic  yards,  which,  at  13  cents  per  cubic  yard, 
would  cost  $124,402.65. 

The  one  other  point  of  danger,  as  determined  by  the  data  furnished  by 
the  survey,  is  at  the  Hog  Back,  near  the  upper  end  of  the  rapids  above 
Port  Deposit  and  above  tidewater.  The  river  at  this  point  is  between 
banks,  at  the  stage  of  water  found  by  the  survey,  2,820  feet  in  width, 
with  the  bottom  full  of  bowlders  and  rocks  in  masses.  Here,  on  the 
ragged  projections  called  the  Hog  Back,  the  ice  sometimes  lodges,  re- 
sulting in  the  formation  of  a  gorge,  which,  however,  overflowing  land  of 
little  or  no  value,  finds  its  way  back  into  the  bed  of  the  river  above 
Port  Deposit  without  the  destruction  of  property  to  any  extent  of  more 
than  trifling  importance. 

A  gorge  could  doubtless  be  formed  across  the  river  at  the  Hog  Back 
by  the  building  of  eight  ice  piers,  five  of  them  to  be  on  a  line  with  the 
rocks  forming  the  Hog  Back  and  three  above,  atp^o^^t  ^K'eXa.w^^'e.^ss^^^V 
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$00  feet  above  the  first  line.  These  would  break  up  the  ice  and  send  it 
down  in  small  fields  or  retain  it,  forming  a  gorge  where  but  little  barm 
would  be  done  to  property  and  where  the  water  would  run  back  into 
the  bed  of  the  river  by  side  channels  so  as  to  reenter  above  the  town 
of  Port  Deposit.  The  estimated  cost  of  such  piers  would  be  $10,000 
each,  or  in  all  $80,000.  As  a  combination  of  dredging  and  piers  it  is 
probable  that  the  removal  of  the  shoal  below  the  Philadelphia,  Wil 
mington  and  Baltimore  Bailroad  Bridge,  together  with  the  piers  sug- 
gested at  the  Hog  Back,  would  effect  the  desired  result.  The  cost  of 
that  combination  would  be  as  follows : 

Dredging  2,654,685  cubic  yards,  at  13  centw $a45, 109.05 

Eight  piere  at  $10,000  each ■ 80j)00.00 

Total 425,109.06 

The  map*  of  the  survey  is  in  course  of  preparation,  and  will  be  for- 
warded as  soon  as  completed. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  Sta-t^s  Agent. 
Brig.  Gen.  Thomas  L.  Oasky, 

Chief  of  Engineers  J  U.  S.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  iudorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md,^  December  28^  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

Experience  in  this  country  and  in  Europe  shows  that  dealing  with 
ice  gorges  is  a  very  expensive  business,  and  does  not  encourage  me  to 
hope  that  the  recurrence  of  gorges  in  the  Susquehanna  injurious  to  Port 
Deposit  can  be  entirely  prevented,  but  the  proposition  of  the  local  engi- 
neer to  transfer  the  gorge  to  another  point  above  is  an  excellent  one.  The 
dredging  suggested  would  also  be  advantageous.  A  powerful  ice  break- 
ing boat  to  keep  the  ice  broken  below  Port  Deposit  and  to  keep  a  cliau- 
nel  open  through  the  ice  would  be  also  a  valuable  aid. 

It  should  be  understood,  if  this  work  is  to  be  undertaken  by  the  United 
States,  that  it  is  not  for  the  benefit  of  navigation. 

It  is  an  expensive  work,  both  in  first  cost  and  in  maintenance.  The 
shoals  will  surely  re-form  and  require  redredgiug.  It  would  be  inter- 
esting to  know  how  much  an  ice  gorge  actually  costs  the  town  of  Port 
Deposit  and  its  inhabitants.  It  might  be  found  cheai>er  to  let  the 
gorges  come,  as  they  do,  occasionally,  and  for  the  United  States  to  pay 
the  expense  entailed  each  time,  rather  than  to  incur  a  heavy  expense 
for  works  which  will  not  guarantee  protection. 

Attempts  in  Europe  to  provide  a  new  outlet  for  running  ice  and  thus 
prevent  gorges  have  not  been  successful,  and  this  metliod  is  inappli- 
cable in  the  case  of  Port  Deposit  for  topographical  reasons.  Neither 
has  the  use  of  explosives  on  gorges  already  formed  been  successful. 

Wm.  p.  CBAIGHII.L, 

Colonel^  Corps  of  Engineer$. 

*  Not  i)rinted. 
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Has. 

[Printed  in  Tlouae  Ex.  Doc.  Ko.  5fl,  Fifty-seoond  Coogress,  first  sesftion.  ] 

preliminary  examination  of  rock  hall  harbor,  maryland. 

United  States  Enoineer  Office, 

Wilmingtonj  Del.j  November  20j  1890, 

General:  In  compliance  with  the  iustriictions contained  in  Depart- 
ment letter  of  September  20,  1890,  and  the  requirements  of  section  17 
of  the  liver  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
sabmit  the  followinfj^  report  upon  the  preliminary  examination  of  Bock 
Hall  Harbor,  Maryland,  made  under  mj'  direction  by  Mr.  A.  Stierle, 
assistant  engineer. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant  engineer,  a  copy  of  which  is  herewith  inclosed,  1  consider 
Bock  Hall  Harbor,  Maryland,  worthy  of  improvement,  and  recommend 
a  survey  of  it. 

The  least  amount  required  to  make  the  survey  and  report,  with  pro- 
ject and  estimate  of  cost  of  improvement,  is  $500. 
Very  respectfiilly,  your  obedient  servant, 

Wm.  F.  Sm;jth, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Firnt  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.j  November  22^  1890, 

Bespectfully  submitted  to  the  Chief  of  Engineers. 
This  liarbor  deserves  improvement  by  the  United  States  as  much  as 
many  other  places  for  which  Congress  has  granted  money.    In  view  of 
the  facts  and  reasons  sot  forth  by  the  local  engineer  it  is  considered 
that  this  locality  is  worthy  of  improvement. 

Wm.  p.  Craighill, 
CoUmely  CorpH  of  Enginem'8. 


keport  of  mk.  a.  stierle,  assistant  engineer. 

United  States  Enginker  Office, 

WilmingtoHj  Del.,  November  19,  1S90. 

Sir:  In  compliance  with  your  instructions  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  preliminary  examination  of  Rock  Hall  Harbor,  Maryland : 

Rock  Hall  Harbor  is  a  small  prong  or  bight  on  the  east  side  of  Chesapeake  Bay, 
extending  for  about  three-fourths  of  a  mile  into  the  Kent  County,  Md.,  shore. 
Its  distance  from  Baltimore,  which  is  situated  on  the  opposite  side  of  the  bay,  is 
about  22  miles.  The  two  largest  tributaries  on  the  same  side  of  the  bay  and  nearest 
to  Rock  Hall  Harbor  are,  north,  the  Sassafras  River,  and  south,  the  Chester  River, 
20  and  11  miles  distaut,  respectively.  The  general  direction  of  the  sheet  of  water 
forming  the  harbor  is  about  sontliwest  and  normal  to  the  shore,  with  two  slight 
turns  iu  the  upper  and  narrower  portion.  On  account  of  the  limited  length  of  the 
harbor  and  the  broad  mouth,  which  is  one-half  mile  wide,  the  shore  lines  on  either 
side  approach  each  other  rapidly,  and  come  to  a  point  at  the  upper  end,  which  is 
devoid  of  the  usual  branch  or  fresh -water  feeder  coming  from  the  higher  level  in  the 
rear.  The  harbor  is  therefore  not  subjected  to  any  tilling-in  from  that  source;  all 
the  sediment  which  is  precipitated  is  brought  in  by  the  winds  and  waves,  and  is  com- 
paratively of  small  amount,  sp  the  fishermen  in  the  neighborhood  report.  The  bot- 
tom is  soft  miui,  with  layers  of  fine  sand,  and  is  quite  uniform  in  depth,  as  no  partic- 
ularly distinct  channel  runs  through  the  harbor.    The  sheltered  area  is  probably 
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one  half  of  a  square  mile  in  extent.     Five  feet  is  the  prevailing  depth  of  water 
inside;  at  the  mouth  and  in  the  trough  of  the  channel  it  is  9  feet  at  low  tide. 

About  li  miles  above  Rock  Hall  Harbor,  at  Swan  Point,  the  shore  of  the  Chesa- 
peake, which  north  of  this  point  has  a  south- south  westerly  direction,  turns  sharply 
to  the  eastward  for  a  distance  of  1  mile,  after  which  it  assumes  a  general  Houth-south- 
east  direction  iis  far  a«  the  mouth  of  Chester  River.  From  S«\an  Point  a»  its  base 
extends  a  bar  3f  miles  long  in  a  south-southeasterly  direction,  with  1  foot  of  water 
over  it  at  the  shoalest  places.  The  crest  of  the  bnr  runs  at  a  distance  of  If  miles 
parallel  with  the  adjacent  shore  and  divides  the  deep  water  in  the  bay  from  that  of 
the  subsidiary  channel,  which  opens  from  below  near  Chester  River  and  lieii  close  by 
and  follows  the  shore  as  far  as  Rock  Hall  Harbor  and  beyond  to  Swan  Creek  above. 
The  depth  of  water  in  the  subsidiary  channel  varies  from  8  to  20  feet. 

The  peculiar  situation  of  Rock  Hall  Harbor,  under  the  lee  of  8wan  Point,  affords 
secure  shelter  against  all  strong  winds  and  gales,  excepting  those  from  the  west  and 
south ;  though  even  when  the  latter  prevail  the  outlying  bar  breaks  to  a  consider- 
able extent  the  force  of  the  heavy  seas  and  acts  like  a  breakwater.  The  harbor  is 
therefore  well  known  and  much  used  by  all  vessels,  and  especially  by  the.  innumer- 
able small  sailing  craft  plying  the  Chesapeake  Hay  as  a  safe  harbor  of  refuge  and  a 
convenient  place  to  run  into  in  stress  of  weather.  During  Revolutionary  times  it 
was  the  landing  place  of  the  packet  ships  which  sailed  regularly  across  the  bay 
from  Annapolis,  and  which  formed  a  link  in  the  most  direct  highway  at  that  time 
between  the  North  and  the  South.  After  the  tide  of  railroad  constraction  set  in 
this  harbor  was  at  various  times  stron<:ly  spoken  of  as  a  terminus  for  different  rail- 
road lines  on  the  peninsula,  and  especially  on  the  Eastern  Shore,  on  account  of  its 
favorable  location  and  the  short  distance  to  Baltimore,  both 'import  ant  points  when 
the  question  of  transporting  freight  and  passengers  across  a  wide  bay  is  considered. 
The  Baltimore  and  Delaware  Bay  Railro.id,  which  traverses  the  whole  length  of 
Kent  County,  and  another  chartered  railroad  line,  which  is  to  begin  at  Cambridge, 
in  Dorchester  County,  and  w^hich  will  touch  at  Easton,  Centerville,  i»nd  Chester- 
town  in  following,  as  near  as  possible,  the  eastern  shore  of  the  bay,  have  both  sig- 
nified their  intention,  so  it  is  stated,  to  make  Rock  Hall  Harbor  the  objectiye  point 
from  which  connection  by  water  with  Baltimore  will  be  made. 

At  the  head  of  the  harbor  is  situated  the  village  of  Rock  Hall,  with  a  population 
of  about  800.  The  place,  which  was  formerly  a  mere  cross-road  settlement,  has 
grown  considerable  of  late  years,  the  signs  of  improvement  being  everywhere  visi- 
ble. The  amoant  of  business  done  and  trade  carried  on  with  the  surronnding  conn- 
try,  which  is  one  of  the  finest  farming  regions  of  Kent  County,  can  best  be  judged 
from  the  fact  that  there  are  now  located  here  nineteen  stores  whose  sales  amount 
annually  to  about  $130,000.  No  manufactories  or  other  special  industries  are  estab- 
lished as  yet,  excepting  a  large  cannery,  which  employs  several  hundred  hands  dar- 
ing the  busy  season.  The  principal  occupation  of  the  inhabitants  is  farming,  fishing, 
and  oystering.  Besides  a  large  number  of  boats  of  small  size,  ander  5  tons  burden, 
there  are  about  thirty  vessels  ranging  from  5  to  40  registered  tons,  the  largest  of 
which  has  a  draft  of  ^  feet,  owned  at  Rock  Hall  and  the  adjoining  shore.  These 
vessels  carry  grain,  fruit,  oysters,  fish,  and  farm  produce,  and  are  throughout  the  year 
in  constant  communication  with  Baltimore. 

Mr.  George  Wartield,  president  of  the  Chester  River  Steamboat  Company,  hai 
kimlly  furnished  the  following  additional  statistics:     »     »     • 

"In  the  country  around  Rock  Hall  seeking  an  outlet  there  are  forty  farms,  averag- 
ing 225  acres  and  valued  at  $360,000.     These  farms  produce  annually  about — 

Vihie, 

20,000  bushels  of  wheat $18,000 

25,000  bushels  of  corn 12,500 

100,000  baskets  of  peaches .tO,O00 

5,000  baskets  of  apples 2,500 

3,000  baskets  of  pears 1.  ,tOO 

50  head  of  cattle  for  market 1,500 

300  ralves  for  market 2, 400 

1,500  lambs  for  market 6.  OOO 

6,000  pounds  of  wool 1. 000 

Butter  and  eggs 4,  OOO 

Poultry [.'.'.'.'.'.  3.000 

Potatoes 250 

'*  There  are  about  250  tons  of  phosphate  brought  to  this  place  during  the  year,  in 
addition  to  large  quantities  of  lime.  About  3<>0  families  are  provided  for  from  fish- 
ing and  oystering  business,  and  about  $90,000  are  obtained  through  work  in  thi» 
direction,  to  say  nothing  of  the  marketable  value  of  the  catch." 

Rock  Hall  is  considererl  by  the  above  steamboat  company,  whose  boats  stop  herr 
twice  each  day,  one  of  the  best  shipping  points  of  the  line.  These  boats  <lraw  not 
less  than  8  feet  of  water,  which  precludes  them  from  Rock  Hall  Harbor,  where  the 
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prevailing  depth,  as  stated  above,  is  only  5  feet.  For  several  years  the  nearest 
steamboat  landing  in  the  vicinity  was  located  at  Grays  Inn  Creek,  a  small  tributary 
of  Chester  River,  joining  the  latter  about  14  miles  above  its  mouth.  This  very  cir- 
cuitous route  added  four  hours  to  the  running  time  of  the  boats;  besides  that,  the 
hauling  distance  to  the  wharf  for  all  freight  to  and  from  the  interior  was  made  incon- 
veuiently  long.  Subsequently  the  company  was  induced  to  establish  a  landing  on 
the  Chesapeake  side  at  the  mouth  of  Swan  Creek,  1^  miles  north  of  Rock  Hall,  where 
sufficient  depth  of  water  could  be  obtained. 

It  is  the  desire  of  the  people  at  Rock  Hall  and  vicinity  to  have  the  harbor  dredged 
to  a  greater  depth  than  there  now  exists,  so  that  a  landing  place  could  be  estab- 
lished which  would  be  nearer  the  town  and  more  centrally  located  with  reference 
to  the  country  back  of  it.  The  depth  required  is  about  9  feet  below  mean  low 
water.  In  view  of  the  small  amount  of  dredging  necessary,  it  would  be  a  compara- 
tively inexpensive  improvement,  destined  to  do  a  ^reat  deal  of  good,  not  only  to  the 
local  shipping,  but  also  toward  increasing  the  facilities  for  anchorage  for  the  numer- 
ous vessels  seeking  refuge  here  in  stormy  weather. 

Correlative  with  the  expressed  desire  for  an  improvement  of  the  harbor,  a  request 
has  been  presented  and  advocated  by  other  parties  to  make  a  cut  of  sufficient  width 
for  sailing  vessels  across  the  bar  which  extends  from  Swan  Point  southwardly,  in 
order,  first,  to  relieve  all  vessels  which  have  to  go  around  this  bar  from  the  heavy 
cross  seas  to  which  they  are  exposed  during  the  prevalence  ol  all  high  winds  blow- 
ing on  shore,  and,  second,  to  give  a  more  direct  course  across  the  bay,  which  would 
shorten  the  distance  at  least  4  miles.  While  it  would  appear  that  this  request  is  of 
less  importance  than  the  one  favoring  an  improvement  of  the  harbor  itself,  it  deserves, 
nevertheless,  some  consideration  ;  and  if  a  survey  of  the  harbor  is  made  it  should  be 
extended  out  to  the  bar  and  should  include  that  portion  of  it  lying  1  mile  south  of 
Swan  Point.  I  estimate  the  cost  of  the  survey  at  $500. 
Very  respectfully,  your  obedient  servant, 

A.  Stierlk, 
Assistant  Engineer, 

Gen.  WiLUAM  F.  Smith, 

United  States  Agent. 


survey  of  rock  hall  harbor,  maryland. 

United  States  Engineer  Office, 

Wilmington,  Bel.,  September  26,  1891, 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  November  25, 1890, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Bock  Hall  Harbor,  Maryland,  made  under 
my  direction  in  accordance  wiHi  the  requirements  of  the  river  and  har- 
bor act  of  September  19, 1890. 

The  project  for  improvement  which  is  recommended  is  for  a  10-foot 
low-watt^r  channel,  100  feet  wide,  from  the  channel  in  Swan  Creek  Inlet 
to  the  old  pier  in  the  harbor,  5,650  feet  i!i  length.  This  would  require 
the  removal  by  dredging  of  47,565  cubic  yards  of  material,  which,  at  an 
estimated  cost  of  20  cents  per  cubic  yard,  would  amount  to  $9,513. 

An  estimate  for  a  channel  across  Swan  Point  Bar,  which  appears  to 
be  desired  in  conneetion  with  the  improvement  of  the  harbor,  is  also 
given  in  the  report,  copy  herewith,  of  Mr.  A.  Stierle,  assistant  engineer. 

A  tracing  of  the  map  of  the  survey  is  forwarded  by  mail  in  a  separate 
package.* 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer H,  V,  S,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

*  Not  printed. 
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made  it  desirable  for  that  purpose,  it  ma^be  inferred  that  the  coutemplated  improve- 
ments, when  made,  will  be  permanent  lor  a  long  time  to  come. 

In  conformity  with  the  desire  expressed  b^  those  interested  to  establish  a  landing 
for  large  yessels  in  Rock  Hall  Harbor  which  wonld  be  nearer  the  town  than  the 
present  landing  in  Swan  Creek,  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  has  been  estimated  for,  and  is  herewith  presented  as  a  project  of  improve- 
ment. This  channel  is  to  extend  from  the  10-foot  depth  in  Swan  Creek  Imet  to 
about  the  site  of  the  former  old  pier  in  the  harbor.  The  total  length  of  the  cut  is 
about  5.650  feet.  The  bottom  is  principally  soft  and  sticky  blue  mud.  It  is  sup- 
posed that  the  proposed  depth  of  10  feet  is  ample  for  the  largest  bay  steamers  and 
for  the  larger  class  of  sailing  vessels.  The  remaining  area  of  the  harbor  can  be  used, 
as  now,  by  the  smaller  fishing  and  oyster  boats. 

It  remains  to  refer  to  the  desired  channel  across  Swan  Point  Bar,  of  which  mention 
is  made  in  the  latter  part  of  the  preliminary  report.  The  results  of  the  survey  show 
that  the  general  conaitions  for  dredging  such  a  cut  are  not  as  favorable  as  was 
previously  anticipated.  A  subsidiary  channel  across  the  bar  could  not  be  found,  but 
there  are  several  slight  depressions  about  6  inches  lower  than  the  average  depth  over 
the  crest,  which  is  2  feet  below  mean  low  water.  The  survey  has  further  developed 
the  fact  that  Swan  Point  is  now  much  farther  south  of  its  location  in  1845,  and 
that  it  has  grown  since  that  year  in  an  almost  due  southerly  direction  a  distance  of 
about  1,100  feet.  As  was  previously  stated,  this  is  the  only  change  noted  in  com- 
paring the  present  chart  with  that  of  the  Coast  Survey  of  older  date.  It  can  not  be 
said  whether  this  growth  is  a  periodical  or  a  gradual  one,  nor  can  it  be  foretold  with 
any  degree  of  certainty  when  and  where  it  will  reach  its  limit  of  extension.  It  is 
sufficient  to  record  that  at  present  its  annual  movement  southward  is  about  24  feet, 
and  that  it  may  eventually  reach,  if  not  arrested  by  artificial  works,  any  cut  made 
across  Swan  Point  Bar. 

For  the  sake  of  direction  only,  the  proposed  cut,  as  shown  on  the  accompanving 
chart,  is  located  in  range  with  the  Brewerton  Channel,  leading  out  of  the  month  of 
the  Patapsco  River,  on  the  opposite  side  of  the  bay. 

It  is  of  little  consequence  which  direction  across  the  bar  is  adopted,  as  in  any 
event  no  currents  prevail  here  that  can  be  depended  upon  to  keep  a  dredged  chan- 
nel open,  whether  the  cut  is  artificially  inclosed  or  not.  The  frequent  passage  of 
vessels,  particularly  of  steamers,  would  perhaps  do  more  to  prevent  it  from  fuling 
up  again  than  anything  else  that  could  be  devised. 

The  length  of  this  cut  as  proposed  is  about  1  mile.  Its  width  and  depth  are  the 
same  as  proposed  for  the  harbor  proper,  viz,  100  feet  and  10  feet,  respectively.  The 
distance  between  Baltimore  and  this  portion  of  the  Kent  County  shore  would  be 
reduced  nearly  9  miles  by  this  channel,  and  not  only  Rock  Hall,  but  other  landings 
on  the  ad^iacent  shore  wonld  be  benefited  If  it  were  made.  This  portion  of  the  proj  - 
ect  is,  however,  only  indirectly  related  to  the  improvement  of  Rock  Hall  Harbor, 
and  the  estimate  is  herewith  given  parenthetically,  and  is:  80,000  cubic  yards  of 
dredging,  at  20  cents  per  cubic  yard ;  total  cost^  $16,000. 

The  proposed  project  for  the  improvement  of  Rock  Hall  Harbor  is  a  channel  100 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  channel  in  Swan  Creek  Inlet 
to  the  old  pier  in  the  harbor. 

The  estimate  is:  47,565  cubic  yards  of  dredging,  at  20  cents  per  cubic  yard,  $9,513. 
Very  respectfully,  your  obedient  servant, 

A.  Stibrle, 
AasUtant  Engineer, 

Gen.  Wm.  F.  Smith, 

United  States  Agent. 
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in 


Biff  Black  River,  Mias..  at  Baldwin  Ferry,  construc- 
non  of  bridge  across , 

Big  Black  River,  Miss.,  improvement  of 

Big  Hat<;hee  River,  Tenu.,  improvement  of 

Big  Hockinf^  River,  Ohio,  improvement  of 

Big  Sandy  River,  improvement  of  Levisa  Fork  of,  Ky 

Biff  Sand v  River,  improvement  of  Tug  Fork  of,  W. 
va.andKy 

Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of  . . 

Big  Stone  Lake,  Minn,  and  S.  Dak.,  examination  and 
survey  of , 

Biz  Sunflower  River,  Miss.,  improvement  of 

Bills  to  authorize  construction  of  bridges,  examina- 
tion of 

Biloxi  Harbor,  Mias.,  improvement  of 

Black  Creek  Shoal,  Lake  Ontario,  survey  of 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.  and  Mo„  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of , 

Black  River,  La.,  improvement  of 

Black  River,  Mich.,  at  Port  Huron,  improvement  of. . 

Black  River,  Mich.,  improvement  of  mouth  of 

Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of , 

Black  Rock  Harbor,  Conn.,  improvement  of 

Black  Warrior  River,  Ala.,  l)etween  Tuscaloosa  and 
Daniels  Creek,  improvement  of 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge 
at 


Blood  River,  La.,  improvement  of 

Bluff  Creek,  Mias.,  improvement  of 

Board  of  Engineers,  The : 

Members , 

Members,  additional  duties  of , 

Personal  inspections 

Reports  rendered 

Boards,  examinations  by : 

Delaware  Bay,  harbor  of  refuge  near  month  of . . 

Hudson  River,  N.  Y 

Pacific  coast,  deep  harbor  between  Pointa  Dame 
and  Capistrano,  Cal 

Ship  canal  to  connect  lakes  Union,  Washington, 

and  Samamish  with  Pu^et  Sound,  Wash 

BoBuf  Bayou  (or  River),  La.,  improvement  of 

Bogue  Chitto,  La.,  improvement  of 

Bogue  Falia,  La.,  improvement  of 

Bogue  Sound,  N.  C,  improvement  of 

Boston  Bridge  Company,  bridge  of , 

Boston  HarM>r,  Mass.,  improvement  of 

Boston,  Mass. : 

Bridge  between  Q  street  and  Castle  Island,  con- 
struction of,  by  park  commisaiouers 

Bridges  across  Cuarles  River  at  Market  and 
Arsenal  streets,  reconstruction  of,  by  cit}*  of. . 

Fortifications  for  defense  of 

Mining  casemates  at 
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Boston,  Pa.,  ooDStmction  of  bridge  aeroB»  Yoaghlo- 
gheny  Birer  at 

Bourne,  Maaa.,  construction  of  bridge  aeroes  Cohaa- 
sec  Kairows  at  town  of. 

Brady,  Agatha  (canal  boat),  removal  of  wreck  of — 

Brandywine  Creek  at  Wilmington.  Del.,  oonstrue- 
tion  of  bridge  across 

Brasoria    County,   Tex.,  oonstmctlon    of  bridges 
across  Bastrop  and  Chocolate  bayous  by 

Brazos  River,  Tex.,  below  Waco,  examination  of 

Brasos  Santiago  Harbor,  Tex.,  improvement  of 

Breakwaters,  etc.,  occupancy  or  ii^ury  of 

Breton  Bay,  Md.,  improvement  of  harbor  at 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bridges  across  navigable  waters,  construction  of 

Bridges,  examination  of  bills  to  authorise  construc- 
tion of 

Bridges  obstructing  navigation 

Bristol  Landing,  Md.,  construction  of  bridge  across 
Patuxent  Blver  near 

Broadkiln  River,  Del.,  improvement  of 

Brooklyn,  N.  Y.,  bridge  obstructing  Xewtown  Creek, 
at  Meeker  avenue 

Brooks    Slough,  Wash.,  construction  of  bridge  of 
Wahkiakum  County  across 

Browneys  Island,  Me?,  removal  of  wreck  off 

Browns  Creek,  N.  Y. ,  improvement  of 

Bruce  (bark),  removal  of  wreck  of 

Brunswick  Harbor,  Ga.,  improvement  of 

Brunswick  Outer  Bar,  (aa.,  examination  and  survey 
of 

Buckhannon  River,  W.  Ya.,  improvement  of 

Budds  Inlet,  Wash.,  examination   and  survey  of 
Olympia  Harbor  to  deep  water  in 

Buffalo  Bayou,  Tex.,  at  Houston,  bridges  obstruct- 
ing;  

Buffalo  Bayou,  Tex.,  improvment  of 

Buffalo  Bluff,  Fla.,  reconstruction  of  bridge  across 
St.  Jc^nsRiverat 

Buffalo  Harbor,  K.  Y.,  improvement  of 

Buildings  and   grounds,    public  improvement  and 
care  of 

Burlington  Harbor,  Yt.,  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  improve- 
ment of 

€. 

Cache  River,  Ark.,  improvement  of 

CahabaRiver,  Ala.,  improvement  of 

Calcasieu  River,  La.,  improvement  of  mouth  and 

passes  of 

California,  department  of,  report  of  engineer  officer. . 

Caloosahatchee  River.  Fla.,  Improvement  of 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  III.  and  lud.,  improvement  of. 

Cambridge  Harbor.  Md.,  improvement  of 

Camden  Harbor,  Me.,  improvement  of 

Camden  Horse  Railroad  Company,  bridge  of 

Camden,  K.  J.,  bridge  of,  obstructing  Coopers  Cx«ek. . 

Camden,  N.  J.,  improvement  of  harbor  at 

Camp,  Hugh  N.,  and  D.  E.  Seybel,  bridge  of 

Canals,  etc. : 

Allegheny  River,  construction  of  Herr  Island 

Dam,  Pa 

Cascades  Canal,  Columbia  River,  Oregon,  con- 

structionof 

Coosa  River,  Ga.  and  Ala.,  operating  and  care  of 

locks  and  damson 

De8  Moines  Rapids  Canal  and  Dry  Dock,  operat- 
ing and  care  of 

Fox  River,  Wis.,  operating  and  care  of  locks  and 

damson 

Great  Kanawha  River,  W.  Ya.,  operating  and 

care  of  locks  and  dams  on 

Green  and  Barren  rivers,  Ky.,  operating  and  care 

of  looks  and  dams  on 

Dlinois  and  Mississippi  Canal,  Dl.,  construction 

of 

Illinois  River,  HI.,  operating  and  care  of  La 

Grange  Lock  and  Dam 

Kentucky  River.  Ky .,  operating  and  care  of  locks 
aaddamaoB 
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CuikU.  etc — Contln  ocd.  I 

Lakes  Tjnioa.  WuhlagTOD,  ud  SamiiiBlah,  with  [ 

pDgM  SOQDit,  WMh..  cumlnalion  for  ■  ibip 

LlUle  Eanawlik  Rtrar.  W.Tk..  oprntluK  anil 

DuvoflookudduiaD 

LoQiarill*  ind  Partlaud  Cuikl.  Sj..  opsnChig 

Monoojnlieli  River,  opsntiiig  and  cano/Lix^* 

and  that  Mo*.  B  and  o 

MonougabFla  RIth,  parshaH  of  Lock  and  Dun 

UonoDKabi^  SItot,  pnrebais  of  Look  and  Uain 

Unacle  Sboidi  ciiiiij,  TeDDHtuBlVai,  operatlniE 

UotklDgam  SIrsr.  Oblo.  openting  and  can  of  j 
iM-harbor  loBk  at  monUiof 

Mnakinenm  Klvcr.  OUn  openting  and  oai 
lockavad  damHon 

Oblo  HJTer,  aaaitrnctlaD  of  movaUa  dam  b< 
nioutb  of  U«Tar  RWer.Pa -. 

Ohio  Rlrn,  oparatlBE  and  cara  of  Davl*  laland 
Dam.  Fa 

Portage  Laka  and  Lake  Saptrior  oanalaat 

Sencnaw  Point.  Uleb..lniproTemCDtaad  op- 
erating and  oars  of. 

Bn>ea  and  ngntalioni  (Dr  nae  of,  nsommEni 
tlona  and  propoMd  lei^aUtlon  for  eatablli 

St.  Clair  FlaU  Canal,  Ulch'."lmi>nVanunV of 
St- Clair  FlaU  Canal.  Mlcb.,  Dpcratlug  and  a 

St-liuy*  FaUa  Can^'uicb..  Dpgntin'f  andcare 

Cauapltalt  Chann^  iiaa(..eiaininatJoB  ud  anrrey  ^ . 

Cananis  Bav.  M.  V..  ImpiDTamenl  of. 

CanaralcBaj,  N.Y.,  uuofdlkain 

Cane;  Pork  KiTcr.Tenn.,  ImproTemoDt  of. 

Cape  Ann,  Maai.,  oonaUiictioBOf  barborofrefnge 

Sandv  Bay - 

Cape  CHiarlei  atf.  Va..  trnproTunrnt  of  harbor  i 

approaeliaa  of 

Cape  Pear.Nortfaaaat,RlTer.M.C..  Improiament 
Cape  Fear  RIver.K.C,  above  WUmlngum.  Impnne- 

Cape  Fear  ^Ter.  H.  C..  at  and  below  Wumingiim. 

ImproTameot  of. - 

Caplglnno.  Point.  Cal..  and  Point  Dame  C«L,  ai 

nation  tar  dwp  harbor  on  Pacifln  coaat  botwe 
Caacadea  Canal,  Calamlila  RiTer,  Oregon,  eon* 

Caepi.'rKlr'ar,Ey..nsarlUmouth.bridgeo~lMRiioUDg. 
Oaile  Island,  Boaton  Harbor,  UaM.,DonaIrnctlon  lA 

bridge  betwAon  Q  atreet.  Boalon,  and 

CsdwBaTon.  Tei.,  Iniprovament  of 

Ci-dar  Key*  Harbor,  Fla.,  ImproTement  of 

CedarRirer  Harbor.  Mloh..  improvement  of. _.. 

ChamplaiD.  Lake.  bTtiakwaMr  at  Gordon  Landing.  Vt. 
Cbaniidain,  Lake,  breakwater  at  Ronae  Point.  S  " 
ChawpUin,  Luke.  *<,  Y.and  Vt.,  Improvementof 

Cb«ri(BRlver,'Mua^'a^UukeVandAraeDai(l't^ 
n«(tan.  reconitrnction  of  bridge!  acnaa 

Cbarlea  Elver.  Uau..  ImproremnDt  of 

Cbarli'slanHorbor.S.cTmprevBnientof 

Charleston.  S.  C.,  oonalmctlon  of  mining  oaaemat 

Charlevoix  Harbor,  Mich.,  ImpTDvemeatoT 

Charlotte  Harbor,  FU,,  improvem eat  of ---- 

Charlntle  Harbor.  N.T.,  Improvement  of. 

Cliariolte  Harbor,  N.Y„  Injuriea  to  plera  at 

Cbarbi  of  Nurthsm  and  ^otthveatom  lakea. 
tectiun,  nrinUDg.  and  dlatribation  of 

C-haluhoDchw  RJver.  CJ'a.  and  AIl.  Improvement  of! 

Cheat  Klver.  W.  Va.,lmpnivement  of. 

Cheboygan  Harbor,  Mich 

Chebali*  Counly,  Waiih.,  conatractlon  of  bridge 
acr™«  Cheballi  River  at  Elbow  Riffle  by 

Chehalia  Cimntv.  Waab..  cooabTictlon  of  bridge 
acmaa  South  B«y,  Zlk  River,  between  Hay  C'— 
and  Laidlaw,  by 
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IsBiTer,  Wfwh^  at  the  Elbow  Riffle,  oonttmo- 

f  InidgeaeitMS 

»  River.  Wfwh^  improTement  of 

laland  Manh  CompaBj,  bridjce  of 

itone Inlet,  Va.,  improTement  of 

Bake  Bi^,  examination  and  anrvevfor  harbor 

'ajn  in  l^nhaven  Bay,  Va.,  at  foot  of 

'SiTer,  Hd.,  Improrement  of 

»  and  North-western   Railway   Company, 

eof. 

)  and  West  Miehigan  Railway  (Company, 
eof 1 

>  Harbor,  HI.,  improTsment  of 

),  111.,  oonstractlon  of  bridoe  across  West 
of  Sooth  Branch  of  Chicago  Kiyer  on  South- 

Boulevard  by  city  of 

>,  III ,  resorvey  of  lake  front  at 

>,  Milwaukee  and  St.  Paul  Railway  Company, 

eot 

>,  Peoria  and  St.  Louis  Railway  Company, 
eof -. 

>  River,  HI.,  oonstmotion  of  bridge  across 

Fork  of  South  Branch  of 

Iiominy  River,  Va.,  improvement  of 

lahay  River,  M iss.,  improvement  of 

f  Engineers,  office  of  toe 

«ague  Bay,  va.,  improvement  of  inland  water- 

>etween  Delaware  Bay  and 

vva  River,  Wis.,  atDnrand,  bridge  obstructing, 
vva  River,  Wis.,  including  Yellow  Banks,  im- 

nient  of 

(ra  River,  Wis.,  near  Red  Cedar,  reconstmc- 

f  bridge  across 

wtk  River,  Wis.,  surveys  for  reservoirs  at 

esof 

wa  Valley  Bridge  Company,  bridge  of. 

Sogue,  La.,  improvement  of 

.te  Bavou,  Tex.,  construction  of  bridge  across, 
vhatcnee  River,  Fla.  andAla.,  improvement  of . 

ak  River,  Md.,  improvement  of 

ina  River,  Del.,  in  New  Castle  County,  recon- 

t;ion  of  bridge  across 

las  Point,  Tex.,  examination  and  survey  of 

Bay  and  Oyster  Bav,  near 

lati  and  Covington  Riipid  Transit  Company, 

eof 

ati,  Ohio,  oonstmotion  of  bridge  across  Ohio 
at 

oas  Rapids,  Oregon,  examination  and  survey 

illamette  River  at 

Ion,  Ark.,  examination  and  survey  at 

liver,  S.  C.,  improvement  of 

County,  Oregon,  eonstructdon  of  bridge 

s  Walluski  River  by 

nd  Harbor,  Ohio,  improvement  of 

River,  Tenn .,  improvement  of 

Harbor,  Conn.,  improvement  of 

River,  Mich.,  improvement  of 

)t  River,  K.  C,  improvement  of. 

Harbor  Island,  R.  I.,  improvement  of  cove 

waterway  near 

aland,  va.,removid  of  wreck  off 

» River,  X.  H.,  improvement  of 

)t  Narrows,  Mass..  construction  of  bridge  of 

oath  and  Barnstable  ooontles  across 

ia,  department  of  the,  report  of  engineer 

ia  River,  (>regon  and  Washington : 

cades  Canal,  construction  of 

imination  and  survey  of,  between  mouth  of 

Willamette  River  and  Vancouver 

onination  and  survey  of  Willamette  and  Co- 
imbia  rivers  below  Portland,  for  25-foot  chan* 

d..... 

iging 

bor  lines  at  Yanoouver,  establishment  of 

>rov«ment  of,  between  head  of  Rock  Island 

apids  and  foot  of  Priest  Rapids 

movement  of  Columbia  and  Willamette  rivers 

dow  Portland 

irorement  of  month  of • 

movement  of  upper  river 

vey  of  upper  rfver 
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PMtLL    .  Partni. 


^ 


ColDmbiaoa.  HI.,  ooDstmcliDD  of  briilge  «<n>t*  lUI- 

noi*  Hirer  »t 

CommeuccDHUt  Ba;,  WMb..  M  TMoma,  bridee  ob- 

Comploo  Cntii,  N,  J.-improTenirnt  i^. I... 

CoDCcab  BlT«i.  Fl*..  improvMamt  of. 

Conguee  RJtw,  S.C..  ImproTflment  of. 

Conneiuit  Hiirbor.  Ohio.  eiimliuUon  and  ■orre; 
COBDMilcut  Rlvar: 

ImproTeoient  of,  kbore  UulAnd.  Coon 

ImproTsmeut  or,  below  Hutford,  Cjdh 

CanteDtnlaCrMk,}r.C..liiitirDvBIDertof 

Cooper  Elver.  S.C..TBiiioT«l  of  wretki  In 

Coopen  Groek,  K.  J.,Kt  CmildeD,  bdd^  obetmctloff  . 
Cooi  But,  OngoD,  Improvenient  of  encnnoe  and 

CoOM  Bi™,"6«l«Ddia».V"' 

ImproiFiueat  of.  between  Sotna,  Ob.,  uid  Eut 
■hnmuH.  Virginia  ud  Georgia  BaUroad 
bridge 

Improveraent  of,  between  WeinmpluL  Ala.,  aod 
But  TiDDeaiee,  Virginia  and  GeergU  R-" 

OperatiDg  and  car«  of  locka  and  dami  on  . .  _ 

CoqnflleIU<'«i.  Oregon,  ImproTemeat  of 

Coronado,  Cal.,  utabliBlinieDt  of  harbor  Udu  at 
Conmado  North  laland,  Cal.,  eitabllalimeDt  of  bar 

llneeat 

Corps  of  Knglneera: 

ChanBBH  during  the  rear 

Distribution  orofficera 

Lawt  of  S2d  CoDgreea,  lit  aeaaton,  affecting 

Officers  detached 

Slatement  of  rank  and  dotlH<  afoBluri 

CorralU^  Oregon,  eiaminstlon  and  snr«y  of  WU. 

Unielte  River  near 

Conrtablean.  Bajon,  La.,  ImprOTemeot  of. 

CoTlnetoD,  Kt..  eonstrnctlon  of  bridge  aerosa  Llek 
inERLeral 

Hirer  at*.... 7 

Cowlili  ttiver,  Waah.,  at  Toledo,  construction  o 

bridge  across 

CowUWEiTer.WMli..  improvement  of 

Crookiton.  Minn.,  eianiioallon  and  surve;  of  Red 

Elver  of  the  Sortb  and  tribntarles  above 

CrosBurer  I-lgbl.  St.  Lawrence  Klver.  N.  T.,  nmova 

of  shoals  near 

CiunberUiiid  Bivet,  Tenn.  end  Ky.,  Improrenieotof.. 
Above  mouth  of  the  JeUic 
Above  Nssbvllle,  Tenn  . . . 
fielowNasbrilte,  Tenn... 

South  Fork  of.  Kv 

CnmberlaDdSonnd.  Ua.,lBipro»ementof. 

CnnilnckConntj.N.  C,  bridge  of,  obstructing  Tnlls 

CnrritBck'Soundi  N.  C.',  lAiproi 

Cutty  bunk  Island,  Mass.,  examination  and  survey  of 

Can apitslt  Channel,  near 

Cuyahoga  Rivor.  Ohio.  {Set  Cleveland  Harborj 
Cypress  Bayou  and  lakea  between  Jederson,TeE 

and  Shreveport, L«.,  sarvey  of. .... 

D. 

Dams  and  locks.    (Sn  Canals.) 

D'Arbonne,  Bayon,  La.,iniprovetnent  of.— .—.,.— 

Dnrlen  Harbor, Ga,, Improvement  of............... 

Uarieo  Harbor,  Ga„  removal  of  wrecka  In 

David*  iBland.  New  York  Harbor,  aea  waU  and  en 

Davis  Island  Dam, Ohio  J^veri'Pal.'i^rattoguid 

De  Fetr.  Wit,,  construction  of  bridge  aoross  Foi 
Elver  and  Govomment  canal  -' 

Delaware  Bav; 

Delaware  Breakwater..,. 
Harbor  of  refuge  near  men 
Ice  harbor  Dt  be(daf.consirui.-iiiiii  ui 
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Delaware  Bay— Continued : 

Waterway betwfen  Chincoteagne  Bay,  Va.,  and, 

improveroent  of 

Delaware  Breakwater,  Del.,  improvement  of 

Delaware  Kailroad  Company,  bridge  of. 
-  "  ~        »dN.  J..  atP 

provement  of 


Delaware  Kiver,  Pa.  and  N.  J.,  at  Philadelphia,  im- 


Delaware  Kiver,  Fa.  and  N.  J.,  improvement  of 

Delaware  Kirer,  Pa.  and  K.  J.,  removal  of  wreck  at 
Philadelphia 


Department  of  California,  report  of  engineer  officer. . 

Department  of  the  Colombia,  report  of  engineer 
officer 

Department  of  the  Missonri,  report  of  en^neeroffirer. 

Department  of  the  Platte,  report  of  engineer  officer. . 

Departments,  military,  reoonnoiaaancea,  explora- 
tions, and  surveys  in 

Depot,  Engineer 

Des  Chutea  Biver,  Wash.,  near  Olympia,  examina- 
tion of 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating 
and  care  of 

Dea  Moiues  Rapids,  Mississippi  River,  improvement 
of 


Detroit  River,  Mich.,  improvement  of 

District  of  Columbia,  improvement  and  care  of  public 
biAldings  and  grounds 

District  of  Columbia,  water  supply  of 

Division  engineers 

Divisions,  engineer 

Dobov,  6a..  and  Sapelo,  Ga.,  examination  and  survey 
of  inside  route  between 

Dry  dock  at  St.  Marys  Falls  Canal,  Mich 

Dry  dock,  Des  Moines  Rapids,  operating  and  care  of. 

Duck  Island  Harbor.  Conn.,  improvement  of 

Duluth  Harbor,  Minn.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entrance  of 

Duluth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  construction  of  bridge  across  canal 
at  entrance  of  Duluth  Harbor  by  city  of 

Duluth,  Red  Wing  and  Southern  Railroad  Company, 
brid  ge  of *. . . 

Dame,  Point,  Cid.,  and  Point  Capistrano,  Cal.,  exam- 
ination for  deep  harbor  on  Paciflc  coast  between . . . 

Damping  of  ballast  in  approaches  to  New  York 
Harbor,  and  recommendations  and  proposed  legis- 
lation t  ©prevent 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Durand,  Wis.,  bridge  obstructing  Chippewa  River  at. 

Duwamish  River,  Wash.,  construction  of  bridge 
aoroaa 
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Eagle  Harbor,  Mich .,  improvement  of 

East  Chester  Creek,  N.  Y.,  improvement  of 

Bast  River,  K.  Y.,  establishment  of  harbor  lines  in  . . 

East  River,  N.  Y.,  improvement  of 

East<en)  Branch  of  the  Potomac.  (iSeeAnacontia  River.) 
Ebey  Slough,  Wash.,  construction  of  bridge  across  .. 
Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of. . 
Edgartown.  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at 

EdlstoRiver,S.C.,  improvement  of 

Elbow  Riffle,  Wash.,  construction  of  bridge  across 

Chehalis  River  at 

Elizabeth  River,  K.  J.,  improvement  of 

Elisabeth  River,  Va.,  modification  of  harbor  lines  at 

Norfolk  navy-yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  River  Mills,  construction  of 

bridge  across 

Elk  River,  Md.,  improvement  of 

Elk  River  Mills,  Ala.,  construction  of  bridge  across 

Elk  River  at 

Elk  River,  Wash.,  construction  of  bridge  across 

South  Bay. 

Elk  River,  W.  Va.,  improvement  of 

Elk  River,  W.  Ya.,  obstructions  in 

Engineer  depot 

Engineer  divisions 

Bngiueer  school.  United  States 

En^neers,  battalion  of , 

Engineers,  Chief  of,  office  of  the. 
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SUBJECT. 


Sngineen,  Corps  of.    (Sm  Corps  of  Engineers.) 

En gineers,  division 

En  fineers,  The  Board  of.    (See  Board  of  Engineers, 
The.) 

Xirie  Harbor,  Pa.,  improrement  of 

Erie  Harbor.  Pa.,  preservation  and  protection  of 

Presqne  Isle  Peninsula 

Erie,  Lake,  sarvt^y  of  shoals  off  Pel6e  Spit  Light- 
house, Littles  Point,  snd  Waverly  Shoal 

Erie,  Lake.    {See  eUw  Northern  and  Northwestern 
lakes.) 

Eseambia  River,  Fla.,  improvement  of 

Estimates : 

Engineer  depot 

Fortifications 

Mississippi  River  Commission 

Missouri  Kiver  Commission 

New  York  Harbor,  supervision  of 

Northern  and  Northwestern  lakes,  charts  and 

surveys  of 

Public  buildings  and  grounds  and  Washington 

Monument,  W ashin^on,  D.  C 

River  and  harbor  improvements 

Surveys  and  reoonnoissanceSf  and  publication  of 

map's 

Waaliiugton  Aqueduct 

Yellowstone  National  Park,  construction  and 

improvement  of  roads  and  bridges  in 

Everett,  wash.,  construction  of  bridge  across  Snoho- 
mish River  at 

Everett,  Wssh.,  Land  and  River  Improvement  Com- 
pany of,  bridge  of 

Explorations  and  reoonnoissanoes 


Eatrhaven,  Wash.,  establishment  of  harbor  lines  at. . 

Fairlee  Creek,  Md.,  improvement  of 

FalrjHirt  Harbor,  Ohio,  improvement  of 

Fain>ort  Harbor.  Ohio.    (See  aUo  Grand  River.) 

Falia.  Boffue,  La.,  improvement  of 

Falls  of  Ohio  River,  improvement  of 

FallM  of  Ohio  River,  improvement  of  Indiana  Chute. 

Feather  River,  Cal.,  improvement  of 

Fellows,  Bertha  J.  (schooner),  removal  of  wreck  of. . . 
Fergus  Falls,  Minn.,  examination  and  survey  of  Red 

River  of  the  North  and  tributaries  above 

Femandina,  Fla.,  and  Savannah,  6a.,  examination 

and  survey  of  inside  route  between 

Femdale,  Wash.,  construction  of  bridge  across  Nook- 
sack  Riv«*at 

Fishing  Creek,  N.  C,  improvement  of 

Fish  wavs  at  Great  Falls,  Potomac  River,  erection  of. 
Five-Mile  River  Harbor,  Conn.,  establishment  of 

liarbor  lines  at 

Five-Mile  River  Harbor,  Conn.,  improvement  of . . . . . 

Flint  River,  Ga.,  improvement  of 

Flushing  Bay,  N.  Y.,  improvement  of 

Forked  I>eer  River,  Tenn.,  improvement  of 

Fort  Bayou,  Miss.,  at  Ocean  Springs,  construction  of 

bridge  across 

Fortifications 

Allotments  .....* 

Appropriations 

Estimates  for  1893-'94 

Mining  casemates 

Sites  for,  acquisition  of 

Fourche  le  Fevre  River,  Ark.,  improvement  of ... 

Fox  River,  Wis. : 

Bridge  across  Portage  Canal,  reconstruction  of . . 

Bridge  at  De  Pere  across  Government  canal,  and, 
ooustruction  of. 

Bridge  at  Oshkosh,  construction  of 

Improvement  of 

OiNirating  and  care  of  locks  and  dams  on 

Frankfort  County,  Ky.,  bridge  of,  obstructing  Ken- 
tucky River ; 

Frankfort  Harbor,  Mich.,  iqjury  to   Government 

scow  at , 

Frankfort,  Ky..  bridge  of  city  of,  obstructing  Ken- 

tucky  Kiver ; 

Fnink fort,  Mich.,  improvement  of  harbor  at i .  * 

Frazklin,  La.,  removal  of  wreck  near *.. 

French  Broiid  Kiver,  T«nu.,  improvement  of 
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Subject. 


Galveston  B»7,  Tex.,  improvement  of  ship  channel  in . 
Galveston    Connty.  Tex.,  constmction  of  bridge 

a  CTOBS  West  Bay  by 

(jftlveaton  Harbor,  Tez.j  improvement  of  entrance  to. 
Galveston,  Tex.,  examination  and  sorvey  of  Weet 

Bay  from  Christmas  Point,  near 

Gandy,  Sdith  T.  (lichooner),  removal  of  wreck  of 

G  asoonade  Kiver,  Mo.,  improvement  of. 

Gasper  River,  Ky.,  near  iu  month,  bridge  obstruct- 

ini 


ig 

GauTey  River,  W.  Va.,  constmction  of  bridge  across. 

Ganley  River,  W.  Va..  improvement  of 

Georgetown  Marbor,  S.  C,  improvement  of 

Glen  Cove  Harbor,  K.  Y.,  improvement  of 

Gloucester  Harbor,  Mass.,  improvement  of 

Gordon  Landing,  Lake  Champlain,Vt.,  breakwater  at. 

Governors  Island,  New  York  Harbor,  sea  walls  at 

Gowanos  Bay,  N.  Y.,  improvement  of. 

Gowanns  Creek  Channel.XTew  York  Harbor,iroprove- 
mentof 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Mich.,  improvement  of  harbor  of  ref- 
uge at 

Grand  Marias.  Minn.,  improvement  of  harbor  at 

Grand  River,  Mich.,  below  Grand  Rapids,  examina- 
tion and  sorvey  of 

Grand  River,  Onio,  below  Richmond,  examination 
and  survey  of 

Grand  River,  Ohio.    (^  alio  Fairport  Harbor.) 

Graveaend  Bay,  N.   Y.,    establishment  of  harbor 
lines  in 

Gravesend  Bay,  N.  Y.,  removid  of  wreck  in 

Great  Chazy  Kiver,  K.  Y.,  improvement  of 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at. 

Great  Kanawha  River,  W.  va.,  improvement  of. 

Great  Kanawha  River,  W.  Va.,  lAJury  to  channels 
and  improvements  in 

Great  Kanawha  River,  W.  Va.,  operating  uid  care 
of  locks  and  dams  on 

Great  Lakes.  (Se« Northern  and  Northwestern  lakes.) 

Great  Miami  embankment,  Ind 

Great  Pedee  River,  S.  C,  improvement  of 

Great  Pedee  River,  S.  C,  near  Society  Hill,  bridge 
obs  trncting. 

Great  Sodas  Bav,  N.  Y.,  improvement  of  harbor  at. . 

Green  Bay  Haroor,  Wis.,  improvement  of 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  re- 
moval of 

Green  River,  Ky.,  operating  and  care  of  locks  and 
damson , 

Greenport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay,  R.  I.,  improvement  of 

Grease  Pointe  Channel,  Mich.,  improvement  of 

Gulf,  Colorado  and  Santa  Fe  Railway  Company, 
bridge  of 

Gnyandotte  River,  W.  Va.,  improvement  of 
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Hampton  Greek  and  Bar,  Va.,  improvement  of 

Hampton  Roads,  Va.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va^  fortiflcationB  for  defense  of . . . , 

Harbor  and  river  improvements , 

Harbor  lines,  establishment  of 

Anacoetla  River,  Washington,  D.  C 

Bellingham  Bay,  Wash 

Five-Mile  River  Harbor,  Conn 

New  York  Harbor  and  adjacent  waters 

Norfolk  navy-yard,  Va 


Olympia,  Wash 

re  Lake,  Mich. 


Portagi 
Portland,  Oregon 

San  Diego  Harbor  and  adjacent  waters,  Cal 

San  Pedro,  Wilmington  Harbor,  Cal..: 

Vancouver,  Wash 

Harlem  River,  N.  Y. : 

Bridge  at  Broadway,  New  York,  conatraction  of. 
Bridge  at  Fourth  avenue,  New  York,  construe- 

tiOBOf 
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Subject. 


Harlem  River,  N.  Y. — Continned. 

Bridge  (temporary)  at  156th  atreet,  New  ITark, 

oonstructioD  of 

ImproTemeot  of 

Harlowe  River.  N.  C,  improvement  of 

Uarraaeeket  River,  Me.,  unprovement  of 

Havana,  HI.,  conatmction  of  bridge  aoroM  Illinoia 

River  St 

Havre  de  Grace,  Md.,eza]ninatio&  and  aurvey  of  Saa- 

qnehanna  River  above 

Havre  de  Grace,  lid.,  improvement  of  Snaqaehanna 

River  near 

Hay  Lake  Channel,   St  Marye  River,  Mich.,  im- 

provemoitof 

Hell  Gate,  N.Y..  improvement  of 

Herr  laland  Dam,  Allegheny  River,  Fa.,  conatmction 

of 


Hiawaaaee  River,  Tenn.,  improvement  of. 

Highland  Beach,  N.  J.,  conatmction  of  bridge  acroea 

ShrewBbnry  River  at 

Hingham  Harbor,  Maaa..  improvement  ot 

Hoc  Island,  Va^  removal  of  wreck  off. 

HoUand  Harbor.  Mich.,  improvement  of. 

Holmea  River,  Fla..  improvement  of , 

Honaatonic  River,  Conn.,  improvement  of 

Hoaston,  Tex.,  city  und  railway  bridgea  obstracting 

Baffido  Bayou , 

Hndson  River,  N.  Y. ,  improvement  of. 

Hndaon  River,  N.  Y.,  near  Twenty-third  atreet,  New 

York  City,  conatmction  of  briage  acroai 

Hadaon  River,  N.  Y.,  report  of  board  on  improve- 
ment of 

Hamboldt  Harbor  and  Bav,  Cal.,  improvement  of. . . 
Hunting  Creek,  Va.,  at  Alexandria,  conatmction  of 

bridge  across 

Huntington  Harbor,  N.  Y.,  improvement  of 

Huntreaa  (schooner),  removal  of  wreck  of. 

Huron  Lake,  improvement  of  harbor  of  refuge  at 

Sand  Beach,  Mich 

Huron  Lake.    (See  aUo  Northern  and  Northwestern 

lakes.) 
Huron,  Ohio,  construction  of  bridge  aoroas  Huron 

River  at 

Huron,  Ohio,  improvement  of  harbor  of 

Huron  River,  Ohio,  at  Huron,  construction  of  bridge 

acrons 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at. 
Hyannis,  Mass.,  removal  of  wreck  near 


I. 

Illinois  and  Miaaissippi  Canal,  HI.,  construction  of. . 
Hlinols  River,  111. : 

Bridge  at  Havana,  construction  of 

Bridge  between  Columbiana  and  KampsviUe, 
construction  of 

Improvement  of 

Operating  and  care  of  La  Grange  Look  and  Dam . 

Improvements  of  rivers  and  harbors 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of. 
lAlury  to  public  works  by  corporations  or  individaala . 
Inland  waterways.    (See  Waterways.) 
Inside  routes,  waterways,  et«.    (See  Waterways.) 

Ipswich  River,  Mass.,  improvement  of 

Isabel  Alberto  (schooner)  removal  of  wreck  of 


Jacksonville,  Tampa  and  Key  West  Railway  Com- 

panv,  bridge  of 

Jamaica  Bay,  N.  Y.,  examination  and  survey  for 

waterway  eastward  from 

Jamea  River,  Vh.,  improvement  of 

Jefferson,  Tex.,  and  Sureveport,  La.,  survey  of  lakes 

between , 

Jekyl  Creek,  Ga.,  improvement  of , 

Jersey  Flats,  N.  J.,  modification  of  harbor  lines  in. . . 
Johnson ville,  Teno.,  reconstruction  of  bridge  across 

Tennessee  River  at 

Jones,  Lucy  (schooner),  removal  of  wreck  of 

Judith  Point,  R.  I.,  construction  of  harbor  of  refairo 

at 
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Subject. 


KampsviUe,  HI.,  oonstnictian  of  bridge  anoM  Dli- 
noifl  Kiverat 

Kanawha  and  Michigan  (Ohio)  Railway  Company, 
bridge  of 

Eaakaakia  Klrer,  HI.,  improvement  of 

Kennebec  River,  Me.,  between  Waterville  and  An- 
gnsta,  examination  and  survey  of 

Kennebec  River,  Me.,  conatmction  of  bridge  across 
Atkins  Bav  at  Phippsburg 

Kennebec  River,  Me.,  improvement  of 

Kennebnnk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  imnrovement  of 

Kenton  Coanty  and  CampMil  County  Bridge  Com- 
pany, bridge  of 

Kentucky  River,  Ky.,  at  Fnmkfort,  bridge  obstruct- 
ing  

Kentucky  River,  Ky.,  improvement  of ^ 

Kentucky  River,  Ky.,  operating  and  care  of  locks 
and  dams  on 

Kewaunee,  Green  Bay  and  Western  Railroad  Com- 
pany, bridge  of 

Kewaunee  Harbor,  Wis.,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  across 

Kewaunee,  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at 

Kewaunee  Point,  Mich.,  improvement  and  operating 
and  care  of  canals  across 

Key  West  Harbor,  Fla.,  improvement  of  northwest 
entrance  to 

Keyport  Harbor,  N.  J.,  improvement  of 

Kings  County,  N.  Y.,  bridge  of,  obstructing  New- 

Kinnickinnic  River,  WIsm  at  Clinton  street,  Mil- 
waukee, construction  of  bridge  across 

Klaskuine  River,  Oregon,  improvement  of. 

La  Playa,  Cal.,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  across 
Yamhill  River,  near 

Lafourche  Bayou,  La.,  improvemen tof 

La  Grange  Bayou,  Fla.,  improvement  of. 

La  Grange  Lock  and  Dam,  Illinois  River,  HI.,  operat- 
ine  and  care  of 

Laiolaw,  Wash.,  construction  of  bridge  across  South 
Bay,  Elk  River,  at 

Lake  Shore  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

Jjikw,  Great.  {See  Korihem  and  Northwestern  lakes. ) 

Lakes,  Northern  and  Northwestern.  {See  Northern 
Mid  Norihwestem  lakes.) 

Land  and  River  Improvement  Company  of  Everett, 
Wash.,  bridge  of 

Larchmon t  Harbor,  N.  Y.,  improvement  of 

Laws  of  52d  Cong.,  1st  sees.,  affecting  Corps  of  En- 
gineers   

LMf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of 

Leavenworth,  Kans.,  eonstruotion  of  bridge  across 
Missouri  River  at 

Legislation  proposed  for  establishment  and  enforce- 
ment of  rules  and  regulations  for  use  of  canals. ... 

Legislation  proposed  to  prevent  dumping  of  bidlast 
in  approaches  to  New  York  Harbor 

Leonardtown,  Md.,  improvement  of  harbor  at  Breton 
Bay 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of..." 

Lewes,  Del.,  oonstmctiun  of  iron  pier  near 

Lewes,  DeL,  improvement  of  iidand  waterway  be- 
tween Chincoteagne  Bay,  Ya.,  and  Delaware  Bay, 
near 

Lewis  County,  Wash.,  oonstmotion  of  bridge  across 
CowUts  River  by 

Licking  River,  Ky.,  between  Farmers  and  West  Lib- 
erty,improvement  of 

Liokuig  River,  Ky.,  between  Newport  and  Coving- 
ton,oonstruGtion  of  bridge  aoroas 
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2083 
2091 

2187 


2158 


2839 


2640 


2294 


2885 


2108 
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LlmHtona  CooDty,  Al»>,  ocHUtraotlmi  ot  Inidn 
■orowEUiKiiBrby 

LlufaBeU.  CuToUhiD  and  Vettarn  RallnMd  Cam- 
purMnidguor 

Uttlt  Harbor,  N.  H.,  ImprovstDnit  of  harbor  of 


Lltde  PedM  River,  S.C.improTiRnflDt  or 

Little  Red  RiTer.  Ark.,  Improvement  of 

LitU«Elver,  Mo.improveinenlqf 

Little  Sodna  lisy.  N.  Y..  ImproTciDeDt  ot  bu-bor  it 
LIUlea  Faint,  Lake  Brie,  aarve;  of  iboal*  off. ... . 

Llvlneatos  Point,  Kt„  ImproTsment  of. 

Locke  and  dame.     fStl  Canala.) 
LockWDOdaFoUjKlTsr,  K.C.,  Improvement  of... 
Long  Beach  iDTet.  N.  Y..  eiamlnatJon  and  Borvi 

for  waterwBj  between  Jamaica  Bay  and 

LDOlarlUe  and  Portland  Canal.  K;..  operating  ai 

LoolevUlBrKj.;  i 


iment  of  Falla  of  Oblo  RIti 


r,  N.C.and  S.C.,  1 


Lpin  Harbor,  Mann.,  Improvement  of 
Lynnbaven  Bay,  Va,,  exaulnallon  a 
turbor  of  nfti|$«  at 


>.,  conetTDOtioD  of  bridge  a< 
D  Klv^i' Nrj-Vimproveinei 


d  Com  pan  V, 
aaOcmalfee 


Manehac,  Bavon,  La.,  Improvement 
Mancheater  harbor.  Uaaa..  Improv 
MaoisM  Harbor.  MIcb..  linprovcnH 
MantatlquB  Harbor,  Mleh.,  inipnivei 
Uanitoirao  Harbor,  Wia..  Improven 
Manitowoc  Blvor,  Wia..  at  h«d1Uh 

Manilowoc,  Via.,  recan9tra(:tioii"or'bridee 
Macluwoc  River  at  Eleblb  alreDt  bv  city 

UanoklnRiver.Ud..  Improvement  of 

Map*,  lullltarvaodotbor 

Uareoa  Hock,  Pa.,  improvement  of  Ice  barb 
Uarlon.  Fort.  Fla.,  repair  and  jireiervaClon . 
Marnuelte  Harbor,  Micb,,  improvement  of. 
Marrtiaa  —  ■  -- 


if  Menprniilia  BlEht 

Martbaa  Vineyard,  Uaaa.,   improi 

Improvemen' 


UatUiwnl  Ri>-i 

Matta»BnCnH<k,N.J.,  im)>.i,..H,«u.,u. 

Uanmee  Klrerand  Buy.  Ohio.    fSfi  I'oledo  Harbor.) 

ManricoHivar,  N.J.,  improreDientof 

Ueoeinaba  Bight.  Uaaa- eiaminatloD  and  nurvey  of 
Uenomi nee  Harbor,  Uioh.  and  Wli.,  improvement  of 
MeDominee  Klrer.  MIcb.  aod  Wis.,  Improvement  of 

Uerrimac  River.  Uaaa.,  Improvement  of 

HloblKan  City  Harbor  (oater  and  inner).  Mloh,.  Im- 

proTenieatof 

Michigan,  Lake.     (5«  Northern  and  Morthweatorn 

MUbrld'ge,  Me.,  reeauetnio(l<m  of  bridfce  aoroaa  Nar. 

ragnacni  River  by  town  of 

Milord  Harbor.  Conn.,  Improvament  of 

Militarji  departmenU,  reconnalaunoeo.  eiploratlona, 

MUwaitkee  Bay.  WU.'.  improVement'of  hgrb^r'af 

MUwankoe  Harbor.  wia.Vltti'pro^nieiit  nr.'.'.'."."'.'. 

Milwaukee.  Lake  Shore  and  Wt«Icin  Railway  Com- 

P«D7,  brldceeof 


129  S7« 

IK  S2» 

IS  4T1 

ee  013 

£3  cot 

IDT  8M) 

iiB  au 

301 

M  9U 

130 
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Milwaukee,  'Wis.,  coostmction  of  bridge  aoroM  Kin- 

niokinnic  River  at  CliDton  street  by  city  of 

Mingo  Creek,  S.  C,  improvement  of 

Mining  caaemates,  oonstruction  of 

Minnesota  Point,  at  Superior,  Wis.,  improvement  of, 

Minnesota  River,  Minn.,  improvement  of  < 

Mispillion  Creek,  Del.,  improvement  of , 

Mispillion  River,  Del.,  examination  and  snrvey  of. . . 
Mississippi  River: 

Examination  and  aurvev  to  determine  effect  of 
backwater  at  Clarenaon  und  Lower  White 

River,  Ark , 

Grauging,  and  its  principal  tributaries 

Gauging,  near  St.  Paul,  Minn 

Improvement  of,  above  St.  Anthonv  Falls,  Minn. 
Improvement  of,  below  mouth  of   Ohio  River 

(report  of  Mississippi  River  Commission) 

Improvement  of,  between  Des  Moines  Rapids  and 

mouth  of  Dlinois  River 

Imnrovement  of,  between  Minneapolis  and  Des 

Moiuee  Rapids. 

Improvement  of,  between  Ohio  and  Illinois  rivers. 

Improvement  of  Des  Moines  Rapids 

Improvement  of  St.  Louis  Harbor,  Mo 

Operating  and  care  of  Des  Moines  Rapids  CaniJ 

and  Drv  Dock 

Plaquemlne,   Bayou,   La.,    bank  protection  at 

month  of. 

Reservoirs  at  headwaters  of , 

Reservoirs  at  sources  of,  surveys  for 

Snag  boats  and  dredge  boats  on  upper  river,  op- 
eration of 

Sni^s  and  wrecks,  removal  of 

Soutn  Pass,  inspection  of  improvement  of 

Survmr  of ...••... 

Wreck  off  Point  Celeste,  La.,  removal  of 

Mississippi  River  Commission,  report  of 

Missouri,  Department  of  the,  report  of  engineer  of- 
ficer  

Missouri  River : 

Bridge  at  Leavenworth,  Kana.,  oonstruction  of. . 
Examination  of,  between  Great  Falls  and  canyon 

next  below  Stubbs  Ferry,Mont 

Improvement,  etc.,  of,  below  Sioux  City,  Iowa 

(report  of  Missouri  River  Commission) 

Improvement  of,  between  Great  Falls,  Mont., 

and  Sioux  City,  Iowa 

Missouri  River  Commission,  report  of 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelumne  River,  Cal.,  improvement  of 

Molton  (steamer),  removal  of  wreck  of 

Monomoy,  Mass.,  removal  of  wrecks  near 

Monongahela  River,  W.  Va.  and  Pa : 

Bridge  at  Pittsburg,  construction  of 

Improvement  of 

Lock  and  Dam  No.  6,  purchase  of 

Lock  audDam  No.  7,  purchase  of 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care 

of 

Monroe,  Fort,  Va.,  beach  protection,  water  supply, 

and  sewerage  8>-Htem  at 

Monroe  Harbor,  Mich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wreck  of. 

Moosabec  Bar,  Me.,  improvement  of 

Moosabec  Reach,  Me.,  removal  of  wreck  near 

Mount  Calvert,  Md.,  construction  of  bridge  across 

Patuxent  River  at 

Mount  Desert  to  Porcupine  Island,  Me.,  construction 

of  breakwater  from...« 

Mount  Vernon,  Va.,  improvement  of  Potomac  River  at . 
Mount  Vemon,  Wash.,  construction  of  bridge  across 

Skagit  Rivor  at 

Murderkill  River,  Del.,  examination  and  survey  of.. 
Muscle  Shoals  Canal,  Tennessee  River,  operating  and 

care  of 

Muskegon  Harbor,  Mich.  : 

Ixnprovementof 

Injury  to  Government  dredge  at 

Mnskiogum  River,  Ohio: 

Im  provemen  t  of 

Improvement  of  ice  harbor  at  mouth  of 

Operating  and  care  of  ice-harbor  lock  at  mouth  of. 

Operating  and  care  of  locks  and  dams  on 

Mystic  River,  Ckmn.,  improvement  of 
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248 
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396 
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1904 

1875 
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1292 


1038 
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2486 
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If. 

KADMOHMid  RiT«r,  Va..  improvement  of 

KaBtacket,M«M.,improTemeiitof  harbor  of  refag«  at. 

KsBtneket  Somid,  MaM.,  removal  of  wrecks  in 

Kapa,.  Cal..  oonatmction  of  bridge  acroas  Napa  mver 

l^eitTof 

^* —  Bivcr,  Cal.,  at  Kapa,  oonatmction  of  bridge 


KapaRircr.  Cal.,  improTemant  of 

Xarraganaett  Bay,  K.  I.,  ooDatmction  of  mining  oaae- 

maleaat 

Sanaganaett  Bay,  B.  L,  Improvement  of 

Harragvaciu  Birar,  Ma.,  at  MHbridge,  reoonetrac- 

tioB  of  bridge  aeroea. 


Karragnagna  tUver,  Me.,  improrement  of 

Karrewe  of  Lake  Cluunplain,  N.  T.  and  Vt.,  improve- 


It  of 


Vaahawcna  lalaad,  Masa.,  examination  and  eorvey 

ef  Caiu4»it«it  Channel,  near 

Saabville,  Chattanooga  and  8t.  Louie  Bailway  Com- 

panv.  bridge  of 

VaCalbany  River,  La.,  improvement  of 

Kational  City.  Cal.,  eetabliahment  of  harbor  Unee  at. 

Xaveaink  Railroad  Company,  bridg^eof 

Kavigabla  watera,  bridge*  obatmcting 

Kavigable  watere,  eonetruction  of  bndgea  aeroea. . . . 

KavigatioB,  bridgee  obatmcting 

Kechea  River.  Tex.,  imnrovemant  of 

Kahalem  Bay.  Oregon,  improvement  of  entrance  to. . 
Xeahaerana  laland,  Itfaie     {Set  Naahawena  Island.) 

Xeoae  River.  K.  C,  improvement  of 

Xeer  Bedford  Harbor,  Mass.,  improvement  of 

Keer  Castle,  DeL,  improvement  of  ice  harbor  at 

Kew  Haven,  Conn.,  conatniction  of  break watera  at. . 

Kew  Haven  Harbor,  Conn.,  improvement  of 

Htw  Loodoo,  Wis.,  rBOonstmr.tion  ot  bridge  serosa 

Wolf  River  at 

Keer  Rtver,  N.  C,  improvement  of 

Kcer  River.  N.  C,  Improvement  of  inland  waterway 

between  Beaufort  Harbor  and 

Kew  Rjrer.  X.  C  improvement  of  inland  waterway 

betw««n  Swaoaboro  and 

Kew  Hi  ver.  Vs.  end  W.  Ya.,  improvement  of 

Kew  Rochelle.  K.  Y..  Improvement  of  Rcbo  Harbor.. 
Kew  Whatcom.  Waah.,  esUblishment  of  harbor 

lines  at 

Kew  York  Central  and  Hndson  River  Railroad  Com- 

pacy.  bridges  of 

Kew  York  Harbor: 

Davida  Island,  sea  wall  and  embankment  at 

Damping  of  liallast  off  Sandy  Hook,  at  entrance 
to.  and  reoommendationa  tad  propoaed  legisla- 
tion for  prevention 

Fortifimtions  for  defense  of 

GoTemors  Island,  sea  walla  at 

Harbor  linea  in,  and  at^aoent  watera,  eatabliih- 

mentof 

Improvement  of 

Improvement  of  Arthur  KiU 

Improvement  of  Buttermilk  Channel 

Improvement  of  channel  between  Staten  laland 

aiwl  Kew  Jersey 

Improvement  of  channels  in  Gowanna  Bay 

Improvement  of  Bast  River  and  Hell  Gate 

Supervision  of 

Wrecks  in,  removal  of 

Kew  YoA,K.Y.: 

Bridge  aeroea  Harlem  River  at  Broadway,  con- 
struction of 

Bridge  acroM  Harlem  River  at  Fourth  avenue, 

reconstruction  of 

Bridge  acroas  Harlem  River  at  One  hundred  and 
flftysixth  street,  oonstmction  of  temporary, 

by  city 

Bridge  aeroea  Hudson  River  near  Twenty- third 

street,  construction  of 

Kawark  Bay.  X.  J.,  injury  to  dike  in 

Kewbem.  2(.  C,  improvement  of  inland  waterway 
between  Beaufort  and 


Kewburyport  Harbor,  Mass.,  improvement  of. 
X«wpor%naib< 


»or,R.i.,  impToveimen\i  ol. 
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Newport,  Ky.,  oonatmctionof  bridj^  Acrosa  Licking 
RiTerat 

Newport  River,  N.  C,  improvement  of 

Newtown  Creek,  N.  Y.,  bridge  obatrncting 

Newtown  Creek,  N.  Y.,  improvement  of 

NiagarA  Falls,  N.  Y.,  examination  and  aarvey  of 
Port  Day  above 

Niagara,  Fort,  N.  Y^  protection  of  site  of 

Niagara  River,  N.  Y.,  above  Tonawanda,  improve- 
ment of 

Niagara  River,  N.  Y.,  at  Fort  Day,  above  Niagara 
Falla,  examination  and  anrvey  of. 

Niagara  River,  N.  Y.,  diachargea  of 

Nomini  Creek,  Va.,  improvement  of , 

Nookaaok  River,  Waan.,  at  Ferndale,  constraction 
of  bridce  acroaa 

Nookaack  River,  Waah.,  at  Lynden,  conatruction  of 
bridge  aorosa , 

Nookaack  River,  Waab.,  improvement  of 

Norfolk  Harbor,  Ya.,  and  approacbea,  improvement 
of 

Norfolk  Harbor,  Va.,  and  navy-yard,  improvement 
of  approacbea  to,  between  Lambert  Point  and  Fort 
Norfolk 

Norfolk  Harbor,  Ya.,  improvement  of  inland  route 
between  Albemarle  Soand,  N.  C,  and 

Norfolk,  Ya.,  modification  of  barbor  llnea  at  tbe 
nayy-yard 

North  I*^aAt  (Cape  Fear)  River,  N.  C.,  improvement  of 

Nortb  East  Hi ver,  Md.,  improvement  of 

Nort'b  Landine  River,  Ya.  and  N.  C,  improvement  of 

Nortb  River  l&idge  Company,  bridge  of 

Nortbern  and  northwestern  lakes : 

Cbarta,  correction,  printing,  and  diatribntion  of. 

Eatimatea 

Surveya  

Water  levela , 

Northern  Pacific  Railroad  Company,  bridge  of 

Norwalk  Harbor,  Conn.,  improvement  of. 

Nowell,  Florence  (acbooner),  removal  of  wreck  of... 

Noxubee  River,  Miaa.,  improvement  of 

Nnpbar  (steamer),  removal  of  wreck  of 

O. 

Oak  Orcbard  Harbor,  N.  Y.,  improvement  of 

Oakea,  AUie  (acbooner),  removal  of  wreck  of 

Oakland  Harbor,  Cal.,  improvement  of 

Occoquan  Creek,  Va.,  improvement  of 

Occupancy  of  public  worka  by  corporations  or  indi- 

vidoala 

Ocean  Sprlnga  Bridge  Company,  bridze  of 

Ocean  Springe,  Miss.,  conatruction  of  bridge  acroas 

Fort  Bayou  at 

Ocklawaba  River,  Fla.,  improvement  of 

Ocmulgee  River,  6a.,  at  Macon,  construction  of 

bridge  across 

Ocmulgee  River,  Ga.,  improvement  of , 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  improvement  of , 

Ocraooke  Inlet,  N.  C,  improvement  of 

OfiSce  of  the  Chief  of  Engineers 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  uid  Coving- 
ton, Ky.,  oonatriictioD  of 

Dam  below  mouth  of  Beaver  River,  Pa.,  con- 
struction of 

Improvement  of 

Improvement  of  Falla  of,  Louiaville,  Ky 

Impnivement  of  Indiana  Chute,  Falls  of 

Operating  and  oare  of  Davis  Island  Dam,  Pa 

Operating  and  care  of  Louisville  and  Portland 
Canal.  Ky 

Snagboats  on,  operation  of , 

Oil  City.  Pa.,  constraction  of  bridge  across  AUegbeny 

River  at 

01c4itt  Harl)or.  N.  Y.,  improvement  of 

Oliver,  Mary  E.  (schooner),  removal  of  wreck  of 

Olympia  Harbor,  Wash.,  examination  and  survey  of. 

Oiympia.  Waah.,  establishment  of  barbor  lines  at 

Onancock  Harbor  (or  River),  Ya.,  improvement  of . . 
Ontario,  Lake,  survey  of  Black  Creek  Sboal 


Page. 


Part  I. 


404 
161 
411 
01  810 

357 
12  453 

355 

367 
420 
141 

408 

408 
383 

147 


140 

152 

300 

164 

124  067 

153 

403 

410 

421 

410 

422 

412 

75  692 
C6  641 

210 

110  040 


356 

65  638 
305 

139 

22  413 
402 

402 
183 

406 
178 
178 
305 
157 
425 
362 


407 

278 
275 
283 
283 
277 

284 
277 

410 
356 
65  639 

384 

noo 

129  077 
420 


Part  II. 


1134 


1047 


1085 

1080 

1094 

1097 
1152 

1096 


1452 


1039 


1366 


1271 
1265 

1115 


Part  in.   PartlY. 


2530 

2533 
2539 


2729 


2537 
2617 


2177 
2601 


1083 

1dm 

2015 
2020 
1980 

2024 
1978 


2536 

2733 
2704 


3407 
3414 
3424 
8429 


1841 


8428 


lo 


INDEX. 


{Mm  alM  H«rth0m  Hid  northwect* 

Haiterj  Mifl^  improTwawat  of. 

CoMpttoj,  bride*  of 

OawvBiTer,  Mol.  iaiproTeiMnt  of 

Oshsooh.  WU^  eoootnictioB  of  teldge  ocroos  Fox 

Rirer  ot  Wtoeonaia  oivoDiie,  by  eiiy  of 

Orveco  EUrbor.  S.Y^  ImproTOBMiit  of. 

Ott«rT>Mk.Yk,iBipror«B«Btof. 

OoacbltA  HiTV,  Ark.  and  Lo.,  Improveinont  of 

Orotor  Boy,  Tox.,  iioor  ChriotmM  Polntt  oxomino* 

tioDaad  torvvyof ••..••..••••••• 


Poeifle  eooot  botooou  Pointa  Bnmo  and  Capiatraoo, 
Cal.,  ezamisatloo  for  deop  harbor  on 

Packard.  fL  G^  modtfleation  of  harbor  linoa  in  Jersey 
FUta,  Kew  Tork  Harbor,  to  permit  oonatmotions 
b! 


*a£l 


PadiUaBay,  Wiah.,  and  Skagit  Bay,  Waah.,  exami- 
nation and  aurrey  for  ship  channel  through  Swi- 
nomiah  Slough  connecting 

Padncah,  Ky .,  improvement  of  LiTingaton  Point. . . 

Pamlico  KiTor,  N.  C,  improvement  m 

Pamlico  River,  N.  C^  removal  of  inreok  oppoaite 
Swan  Point 

Pamonkey  Kiver,  Va.,  Improvement  of 

Paacagonia  Biver,  Miaa.,  improTement  of 

Paaqnotank  Ki  ver,  K.  C,  improvement  of 

Paaeaio  River,  N.  J.,  improvement  of 

Paaeaic  River,  K.  J^  improvement  ot  above  Newark . 

Paaaaio  River,  K.  J.,  impravoment  of,  below  Kewark. 

Paaaalc  River,  K.J.,iidary  to  dike 

PatMMCO  River,  Md.^unprovement  of 

Palcnogne  River,  N.  Y.,  improvement  of 

Patnxent  River.  Md.,  at  Hoont  Calvert,  near  Bria- 
tol  Landing,  eonatmction  of  bridge  aoroaa 

Patnxent  River.  MdM  improvement  of 

Pawcatnek  River,  R.  L  and  Conn.,  iioprovement  of. . 

Pawtacket  River.  R.  I.,  improvement  of 

Pearl  River.  Miaa.,  below  Jaekaon.  improvement  of. 

Pearl  River.  Mlae..  between  Xdlnborg  and  CarthHge, 
improvement  of 

Pean  River.  Miaa.,  between  Jackaon  and  Carthage, 
improvement  of 

Peace  Creek,  Fla..  improvement  of 

Pelfe  Point,  Lake  Erie,  aarver  of  ahoaU  near 

Pcl<«  Spit  light-houte.  Lake  J&ie.snrvey  of  shoals  off. 

Penobsctit  Kirer, If e., examination  and sorvey  of.... 

Penobeoot  Kiver.  Me.,  improvement  of 

Peoaacola  Harbor.  Fla.,  improvement  of. 

Peniiaakee  Harbor,  Wis.,  improvement  of 

Pent  water  Harbor,  Mich.,  Improvement  of 

Perth  Amboy.  K.  4^  modiilcation  of  Harbor  llnea  at. 

Petaloma  Creek,  Cal.,  improvement  of 

Petit  Jc«n  River,  Ark.,  improvement  of. 

Pecoekev  Harbor.  Mich.,  improvement  of. 

Philad^l'phi*  Harbor,  Pa.,  improvement  of. 

P!.::aaeIphU  Harbor.  Pa.,  removal  of  wreck  in 

Phns'ieipliia,  Pa.,  conatmctlon  of  mining  casemates 
St 

Phi pp9 burg.  Me.,  oonstmction  of  bridge  aoroaa  At- 
kins Rav  St 

Pi*>r«L  ttc\  orcopaney  or  iAJnry  of 

Ptcr  LAkr.  Miclu,  improvement  of  entrance  to 


Pllt*^u^c•  Ps. 

Br..ifr  scnwa  Allegheny  River,  conatmctlon  of. . 
Kn^ge  across  MoMmgahela  River,  conatmction 

of 

I>avis  Island  Daas,  eoenting  and  cars  of 

Herr  Island  Daas,  ABegbeny  River,  conatmction 

of 

PI^QT^diae^  BsToo.  La.,  imp«otoment  of. 

Pt*v;  -*:uiae.  Ravoo,  Ia^  prevention  of  ftirthcr  cav- 

:v  ;  SI  TDoaih  it - 

T'.^ixr.  .ictNArrm^at  of  the.  fvpoit  of  engineer  officer. 

P.AX;».»-iri  H*rS.y.y.T^  improvement  of 

P*.ifA#jsBt  RrriT.  Me..  tmproTement  of 

p.TTn^^t^  coosrv.  Mssa...  coostraction  ef  bridge 
s^-n^o  i^iiJiaai  ff  Xarrowa  by  Banstable  Connty 
-- I  - 
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BUBJIOT. 


Point  Judith,  S.  L,  oonstmotioB  of  liarbor  of  nfagt 

At 


Polloek  Bip,  Mam.,  remoral  of  wnoks  on  nnd  near. . 

Poncbatoala  Birer,  La.,  improTcmoBt  of 

Porcupine  Inland,  Me.,  oonatmotion  of  breakwater 

from  Moont  Deaert  to 

Port  Chester  Harbor,  N.  Y.,  improTement  of. 

Port  Clinton  Harbor,  Ohio,  impTOTement  of 

Port  Clinton  Harbor,  Ohio,  remoyal  of  wrecks  in 

Port  Day,  K.  Y.,  above  Niagara  Falls,  examination 

and  survey  of 

Port  Huron,  Mich.,  improvement  of  Black  Biver  at. 
Port  Jefferson  Inlet.  K.  Y.,  improvement  of  harbor  at. 

Port  Washington  Harbor,  Wis.,  improvement  of 

Portage  Ccuial,  Wis.,  reconstmotion  of  bridge aeroea. 
Portage  Citv,  Wis.,  reconstmotion  of  bridge  across 

Portage  Canal  near 

Portage  Ijake  and  Lake  Superior  canids,  across  Ke- 
weenaw Point,  Mich.,  improvement  and  operating 

and  care  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor  of 

refuge  at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me.,  construction  of  mining oasemate  at. . . 
Portland,  Oregon : 

Bridges  across  Willamette  Biver,  construction 

of,  by  city 

Examination  and  survey  for  25-foot  channel  in 

Wiiramette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of 

Improvement  of  Willamette  and  Columbia  rivers 

at  and  below 

Improvement  of  Willamette  Biver  above 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Post  of  Willets  Point,  N.  Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

construction  of 

Eastern  Branch  of.    (See  Anacostia  River.) 

Examination  and  survey  of 

Fishways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Yemon.  Ya 

Improvement  of,  at  Waahington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  River,  Mass.,  improvement  of 

Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  preserva- 
tion and  protection  of 

Providence  River,  B.  I.,  improvement  of 

Providence  Biver,  B.  I.,removalof  Green  JaoketShoal 

Provinoetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

improvement  and  care  of. 

Public  works,  occupancy  or  i^jury  of 

Puset  Sound.  Wash.,  examination  and  survey  for 
snip  channel  througn  Swlnomish  Slough,  connect- 
ing Saratoga  Passage  and  Skagit  Bay  with  Padilla 
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Bay. 

Pnget  Sound,  Waah.,  examination  for  shin  canal  to 
connect  lakes  Union,  Washington,  and  Samamish 

with , 

Pnltney  ville  Harbor,  JX.  Y.,  improvement  of , 

Python  (schooner),  removii  of  wreck  of. 


Queens  County,  K.  Y.,  bridge  of,  obstmoting  Kew- 
town  Creek 


Baeine  Harbor,  Wis.,  improvement  of 

Bah  way  Ri  ver,  K.  J^  improvement  of 

Rancocas  River,  K.  J.,  improvement  of 

Banoocas  Biver,  N.  J.,  removal  of  wreck  in 

Bappahannock  Biver,  Ya.,  improvement  of 

Barftan  Bay,  K.  J.,  establishment  of  harbor  lines  in . 

Baritan  Bay,  N.  J.,  improvement  of 

Baritan  Bay,  K.  J.,  removal  of  wreck  in 

6790 2 
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HVDEX. 


BarlUB  SlT«r.  V.  J.,  trnptorcrngpt  of 
SflMMiBaiMftBocs  Mid  flcnIocAtkMW . . . 


of  bridgo  ocrooi 


Bed  C«dar,  Wit.. 
CbippowmlliTor. 
Bod  HookCboBBoU  Kev  Tork  Hortior,  improvemeiit 


Bod  Bi^or  oboTo  Fvlton,  ▲fk.,lmproToiDOBt  of. 

Bod  BiTor.  Lo.  oDd  Ark..  tmptoTooMDi  of 

Bod  BiTor  of  tlM  North.  Mian.  aadK.Dok..oBd  trib- 

vtorloo  obovo  Forf^io  FoUo  aad  Oookoton,  oxomi< 

BoUoii  oad  ourroy  of , 

Bod  Birer  of  tho  North,  Mivo.  oad  K.  Dok.,  improro- 

moot  of 

Bod  wood  Crook,  Col..  immTenoDi  of , 

BoUof  BridjKO  Gompony,  bridgo  of 

Boociio(ooaboot).roiiioTmlorvToekof , 

Boooiioiio  oi  hood  woton  of  hUooloolppI  Blvor 

BoooTToln   at  oonrcoo  of  MiooiMippi  Si.  Crolz, 

Chippowo,  OBd  WloeoBoim  riron.  oorroji  for 

Bloh»oad.  Obio>  oTomfaotJoa  and  oarroy  of  Gmd 

Blvorboloir 

BiTor  and  harbor  laproTomoBto , 

Boaaoko  Birer.  N.  C.  ImproTomont  of 

Book  Hall  Haihor,  Hd..  ozamlaatioa  and  anrroy  of. 

Bookland  Harbor,  Ho.,  Improvonioot  of 

Boekland  Harbor,  Mo.,  remoTal  of  wreek  ia , 

Bockport  Harbor.  Mo.,  Improroreont  of 

Bogora,  Aao  B.  (aehoonor),  tomoTal  of  wrock  of 

Boodoway.  Bayou,  La.,  improTomoDt  of 

Boadoot  Harbor.  K.  Y.,  improTomont  of 

Bopo,  wiro,  tosta  of 

BoootUIo.  Gal..  eotabUahnoat  of  harbor  Uneo  at 

Booa  laiaad,  Orogoa,  oxamlnatloa  of  Willamotto 

BiTorat 

Boofo  Biror.  Mieb..  improTomont  of. 

Boogh  BiTor.  Ky.,  improvomont  of 

Benoo  Poiat.  Lako  CmunplalB,  N.  T.,  break  water  at. . 
Baleo  aad  rogulatlona  for  use  of  canals,  reconimon- 

datloaoaad  propoood  logialatloo  for  establlahmoat 

aad  oaforooaMat  of 

BytB,  Faddy  (aeow),  romoral  of  wreck  of. 


flabiao  Paao,  Tex.,  improremoat  of  harbor  at ^ 

8abiaoBiTor.Tez.,botwoon  Sablno  Lako  and  Sad- 

datha  Blafl,  examination  of 

Babiae  BlTor,  Tex.,  ImproTement  of 

SacketU  Harbor,  N.  Y..  improTomentof  harbor  at.. . 

8aoo  BiTor,  Me.,  ImproToment  of 

ito  Birer,  Cal.,  improTomoat  of 

kboc  County.  Mo.,  ooastmotlon  of  bridge  acroee 


flagada] 
Alkli 


tklaaBaybT 

Saginaw  Biror.  Mich.,  Improremont  of 

St.  ▲ngnetltto  Harbor.  Fla.,  improToment  of. 

81  Cl^  FlaU  Canal,  Mlob.,  improTemeut  of 

St.  Clair  FlaU  Caaal,  Mich.,  iajoriee  to  piera,  etc.,  of. 
St  Clair  Flata  Canal,  Mich.,  onorattng  and  care  of. . . 

St.  Clair  BiTer,  Micb..  remoTal  of  wreck  in 

St.  Croix  BiTor.  Me.,  improremont  of 

St.  Croix  Biror.  Win.  and  Minn.,  improremont  of 

St.  Croix  Birer.  Wla.  aad  Miaa.,  avrroya  for  reeor* 

roireat  oooreeeof 

St.  Francis  River.  Ark.,  improrement  of 

St.  Fraacis  Riror.  Mo.,  improremont  of 

St.  Johns  Biror.  Fla.,  atBaffaloBluiT,  reconstruction 

of  Inidir^  arroes 

SC  Johns  River,  Fla. .  improremont  of. 

St.  Joeoph  Hariior  Mich.,  improvement  of 

Si  Jooeph  River.  Mich.,  improrement  of 

St.  Jooeph  Biror.  Mieb..  near  its  aionth,  bridge  ob- 

straccing •A-:"-L' %i^w* '; 

Si  Lainvacv  Biror.  at  Ogdeosbnrg,  K.  T.,  improre- 
mont of i'\'"i' 

Si  Lawiwiw*  Bir«r.  X.  Y..  improrement  of  shoals 
b«<  wv««  Sister  Islands  and  Croesovor  Light 

St.  Lawrence  Rirer.sorrerof  sboola  in 

St.  LoHis  Bar.  Win.,  improvement  of  harbor  at 

St  Ix»nTS  Harbor.  Mo-.  improvement  of 

SI.  Louis  Kiver.  Wis.  and  Minn.,  below  Fond  du  Lac, 
ex«m;ostt<>BaBa  snrrey  of -. 

St.  I.oais  Riv«r,  Win.  aad  Miaa^  oonatrajcUoiL  of 

bndg* 
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Subject. 


ftrys  F^ls  Canal,  drvdook  at 

arva  Falls  Canal,  Miob.,  oocapancy  of  QoTem' 

it  lands  and  ii^oxies  of  piers  at 

arys  Falls  Canal,  If ich.,  operating  and  care  of. 
sr js  Rirer,  Mich.,  at  the  Falls,  improvement  of. 
srys  River,  Mich.,  between  WbiteFish  Bay  and 

ioor  liffht-honse,  sarvey  of 

arys  Kiver,  Mich.,  improvement  of  Hay  Lake 
innel 


Page. 


attbews  (steamer),  removal  of  wreck  of 

suL  Minneapolis  and  Manitoba  Railway  Com- 

ly,  bridge  or. 

sal,  Minn.,  ganging  Mississippi  River,  near. . . 

1  Harbor,  Mass.,  improvement  of 

khatohie  River,  S.  C,  Improvement  of 

mish  Lake,  wash.,  examination  for  ship  canal 

tonneot  Paget  Soand  with 

Nego,  Cal.,  establishment  of  harbor  lines  at — 
Mego  Harbor,  C^.,  and  adjacent  waters,  estab- 

iment  of  harbor  lines  in 

Nego  Harbor,  Cal.,  Improvement  of. 

Francisco,  Cal.,  eonstraction  of  mining  oase- 

ie,  etc.,  at 

"rancisco  Harbor,  Cal.,  fortifications  for  defense 


oaqaln  River,  Cal.,  improvement  of 

<ais  Obispo  Harbor,  Cal.,  improvement  of 

*edro  Bay,  Cal.,  examination  for  deep  harbor  at. 
*edro,  Cal.,  establishment  of  harbor  lines  at. . . . 
Beach,  Lake  Huron,  Mich.,  improvement  of 

bor  of  refageat.4 

asky  Bay,  Ohio,  eonstraction  of  bridge  across.. 

isky  City  Harbor,  Ohio,  improvement  of 

asky  River,  Ohio,  improvement  of 

f  Bay,  Cape  Ann,  Maas.,  construction  of  bar- 

of  refuge  at 

f  Hook  Bay,  N.  J.,  establishment  of  harbor 
»in 


f  Hook,  N.  J.,  damping  of  ballast  in  approaches 

ifew  York  Harbor  off 

i  Monica  Bay,  Cal.,  examination  for  deep  kar- 
at  , 


le  River,  S.  C,  improvement  of 

o,  6a.,  and  Doboy,  Ga.,  examination  and  survey 

nside  route  between 

Ota  Bay,  Fla.,  improvement  of 

oga  Passage,  Wash.,  and  Padilla  Bar,  Wash., 
mination  and  survey  for  ship  channel  through 

inomish  Slough  connecting 

atiick  HM*bor,  Mich.,  improvement  of 

»r I  ies  Harbor,  If .  Y.,  improvement  of 

inah,  Ga.,  and  Femanaina,  Fla.,  examination 

,  Surrey  of  ^ide  route  between 

inab  Harl>or,  Oa.,  improvement  of 

mah  Harbor,  Ga.,  removal  of  wreck  in 

1  nah  River,  Ga.,  improvement  of 

ille.  N.  IT. ,  improvement  of  Browns  Creek 

>l,  United  States  Engineer 

y  Ikill  River,  Pa.,  improvement  of , 

ate  Harl>orr  Mass.,  improvement  of 

le.  Wash.,  examination  for  ship  canal  to  connect 
es  Union.  Washington,  and  Saniamish  with 

l^t  Sound , 

3l.  D.  E.,  and  Hugh  K.  Camp,  bridge  of. 

neetown  em  bankmen  t,  HI , 

).Tgan  Harbor,  Wis.,  improvement  of , 

>ygan  River,  Wia.,  in  Sheboygan,  reconstmo- 

1  of  bridge  acroas 

>ygan,  wis.,  reconstruction  of  bridge  across 

boygan  River  in , 

»shead  Bay.  N.  Y.,  improvement  of 

Island  Harbor,  Mias.,  removal  of  wreck  in .... . 

.  Harbor,  N.  J.,  improvement  of , 

'eport.  La.,  and  Jefferson,  Tex.,  survey  of  lakes 


ween 

rsbury  River,  N.  J.,  at  Highland  Beach,  oon- 

ictioD  of  bridge  across 

rsbury  River,  K.  J.,  improvement  of 

r  Islanda,  St  Lawrence  River,  N.  Y.,  removal 

ihoalanear 

ftw  River,  Oregon,  improvement  of  mouth  of. . . 
it  Bay,  Wash.,  and  Padilla  Bay,  Wash.,  exami- 
ion  and  survey  for  ship  channel  through  Swino- 
Ji  Slough  conneGting 
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8ki«ltKi™-.W««f..MMoQnt  Vernon,  eonawiollDo 

Snobainlah.  Wwh.,  eoD.lruclion  of  bridga  MroM 

Soolaty  Biii.  s!  C.,  brtd^.  ibitiaeiliig'anmiYidtt 

Sopelo.Q«.     (RMSapelo.) 

Sontbfiay,  Kilt  Ri"r,Waah.,«.n.uicUon  of  bridge 

Soiilb  Fork  of  CumlKrlaod  River.  Ky..  impTorement 

South    TweDtj^aoond    Street    Bridi*    Compu;, 

SUteo  lalnnd,  S.  T.,  ItnprovemeDt  oT  obannei  b^ 

BO 

SnperiorBav,  Wla.,ln)provaiiientnf  barborai 

Superior  Belt  Line  and  TenolnkI  BaUway  Company, 

Superfor,  LaVe,  and  Portiie  L^ke  aaiH,  aei»a 

SnpeSor,   Lake.     (Sm  'liUi,   Kotthera   and  Mirth- 
Supervlaor  of  tbg  harbor  of  t>e1t  Tark.  nport  of 

SuxiuehaDDa  River,  near  Havre  de  OrMO,  Md.,  I»- 

SwlDoiDlib  Slough,  Waah.,  oonilrnctlon  of  bridge  at 

T. 
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SUBJBOT, 


Tampa  Bay,  Fla.,  improrement  of 

Tar  JEtiver.  N.  C,  at  Tarboro,  reoonttruotion  of 

bridffe  across 

Tar  River,  N.  C,  improvement  of 

Tarboro,  N.  C,  reoonstmctioii  of  bridge  across  Tar 

Kiverat 

Taanton  River,  Mass.,  improvement  of 

Tchefancte  River,  La.    (JUt  Chefuncta  River.) 

Tchnla  Lake,  Miss.,  improvement  of 

Teche,  Bay  on,  La.,  improvement  of 

Teobe,Bayon,  La.,  removal  of  wreck  in 

Tennessee  River: 

Bridge  at  Johnsonville,  Tenn.,  reconstraction  of. 

Improvement  of,  above  Chattanoon,  Tenn 

Improvement  of,  below  Bee  Tree  Slioals,  Ala. . . . 

Improvement  of.  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 
and  foot  of  Bee  Tree  Shoals,  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of 

Tensas  River,  La.,  improvement  of 

Terrebonne,  Bayoa,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Three  Sisters,  near  Wasninsiion,  D.  C,  constmctlon 

of  bridge  across  Potomac  Riv^rat 

Thunder  Bay  Harbor.  Mich.,  improvement  of 

Thunder  Bay  River,  Mich.,  improvement  of 

Tickfaw  River  and  tributaries.  La.,  improvement  of 

Ticonderoga  River,  N.  Y .,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  examination  and 

survey  of 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of. . . 

Toledo  Harbor.  Ohio,  improvement  of 

Toledo,  Wash.,  construction  of  bridge  across  Cowlits 

Kiverat 

Tombiffbee  River,  Miss,  und  Ala.,  improvement  of. . 

Below  Demopolis 

Between  Demopolie  and  Columbus 

Between  Fulton  an4  Vienna 

Between  Wickers  Bridge  and  Fulton 

Tonawanda  Harbor,  N.  Y.,  unprovonent  of 

Torpedoes 

Townsend  Inlet,  K.  J.,  removal  of  wreck  at 

Tradewater  River,  Ky .,  improvement  of 

Trent  River,  N.  C,  improvementof 

TriniW  River,  Tex.,  improvementof 
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Tug  Fork  of'  Biff  Sandy  River,  w]*Va.''and  KyV, 


improvement  o 
TuUs  Creek,  K.  C,  at  Tulls,  bridge  obstructing 
TuUs,  N.  a,  bridge  obstructing  Tulls  Creek  at. 

Tumwater,  Wash .,  examination  at 

Two  Rivers  Harbor,  Wis.,  improvement  of 


V. 

Umpqua  River.  Oregon,  improvement  of. 

Union,  Lake,  Wash.,  examination  for  9hip  canal  to 
connect  Puget  Sound  and  Lake  Washington  with.. 

United  Railroads  of  Washington,  bridge  of 

Urbana  Creek,  Ya.,  improvement  of 

Use  of  public  works  by  corporations  or  individuals. . 

V. 

Valley  Street  Railway  Company,  bridge  of , 

Vancouver,  Wash.,  establishment  of  harbor  lines  at. 
Vancouver,  Wash.,  examination  and  sun^ey  of  Co- 
lumbia River  near , 

Vermillion  Harbor,  Ohio,  impruveroent  of 

Vidal,  Bayou,  La.,  improvement  of 

Vineyaid  Haven,  Mass.,  improvementof  harbor  at.. 
Vineyard  Haven,  Mass.,  removal  of  wreck  near...., 
Volusia  Bar, Fla.,  improvementof 


W. 

Wabash  River,  Ind.  and  111.,  improvementof. 

Wabash  River,  Ind.  and  HI.,  improvement  of,  above 

Vincennes 

Wabash  River,  Ind.  and  HI.,  improvement  of,  below 

Vincennes 

Waccamaw  River,  N.  C.  and  S.  C.,  improvement  of. . . 
Wahkiakum  County,  Wash.,  construction  of  bridge 

across  Aleeror  Brooks  Slough  by 

Walluski  River,  Oregon,  construction  of  bridge  of 

Clataop  County  acroaa. 
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•fbrtdM 

BaliviBF«n7b7 

or 


Railway  CoBpttBT.bridf*  of. 

'MUaglaB  ■BdAftlactoa  Bafltrsy  CoMpan  j,  bridfs 


WaaUactoB  aB4  Chawpcaka  Bnach  RaOway  Com- 

paay,  Dfidy  of 

waahttigtoa  Aqnodnd  WaaUagton.  D.  C 

Wa»biBKtflB  Bayoo,  MiM^  taapiaraaMnt  of. 

WaabiagUm^D.C: 

▲aaooatia  Rivar.  azaadsation  and  sarrey  of. 

▲aaeoatia  RiT«r,  improTcaBOBt  of 

BridK*  acroaa  Potomao  RiTor  at  "TbreaSlstera,*' 

eoaiitmction  of 

TortiilcatioBafbrdafoBaeof 

Harbor  Unaa  in.  Aaanoatii  RiTor,  eataUiahnneat 

of 

Lone  Bridca 

MiDuig  caaemoDfa  at,  oonatmcUon  of. 

Potomac  FlaU,  treapaaaaa  OB 

Potomao  RiTar  at,  improTement  of 

Potomae  Riror  up  to,  azamioatioD  aod  iiiirroy  of. 
Public  boildingi  and  frounda,  improvement  and 

care  of 

Waabington  Aqacdoet 

Waebington  Monument,  eare  of 

Water  supply 

Water  anpply,  increasing 

Waabington   Lake,  Waeb.,    examination  for  ship 
canal  to  connect  Paget  Sound  and  Lake  Samamisn 

with ." 

Waabington  Monument,  Waabington,  D.  C,  care  of. 
Water  supply  of  Waabington  and  District  of  Co- 
lumbia  

Wat^ree  RiTor,  &&,  improTement  of 

Waterways: 

Between  Beaufort  Harbor  and  Kew  River,  K.  C, 

i  m  provemen  t  of 

Between  Cbincoteague  ^y,  Ya.,  and  Delaware 
Bay,  imwoTementof 


Between  Dobov  and  Sapelo,  6a.,  examination 


and  surrey  o; 
Between  New  Rivar  and  SwansborOf  K.  C,  im- 

jwoTementof 

Between  Newbeni  and  Baanfori,  K.  C,  improve- 
ment of , 

Between  Norfolk  Harbor,  Va..  and  Albemarle 

Sound,  N.C.,  improvement  of 

Between  Savannah,  Qa.,  and  Femandina,  Fla., 

asaminaUon  and  survigf  of 

Qypresa  Bayou  and  lakee  between  Jefferson,  Tex., 

Mid  Sbreveport,  La.,  survey  of. 

From  Jamaica  Bav  eaatwara  to  Long  Beach  In- 
let, N.  Y.,  eramination  and  survey  for 

Wankegaa  Harbor,  111^  improvement  ox 

Warerly  Shoal,  Lake  Srie,  survey  of 

Welldeet  Harbor,  Maaan  improvement  of 

Wf«t  Bm-.  Tex.,  coaetructioii  of  bridge  across,  from 

Galveataa  Island  to  Virginin  Point 

West  (Galveaton)  Bay,  Tex.,  nenr  Galveaton,  exami- 
nation and  snrrey  of 

Weetport  Harbor,  Maas.,  improvMontof 

W«vb«»a#t  (scboonerK  removal  of  wreck  of. 

WeyvMath  River.  Masa..  improvement  of 

Wbateom  0»nntv.  Waab.,  oonstmctioa  of  bridge 

y  ffoktacV  Rivar  at  Fbradale  by 

<>Mnty,  Wash.,  ooBstmetton  of  bridge 

N<wk«aekRivaratLynd«nby 

White  Lak«  Harbor.  Mkb..  improvement  of 

>V  kilo  Rirer.  Ark.,  examination  and  surrey  of  low. 

Vr^)to  RiT«r.  Ark.,  bnprpvement  of 

Wb:toKiTwHarb«>r.  llicb.,  imnrovenMnt  of. 

Wk:i«  RiTvr  Ind.,  imprvrement of. 

W^vx>m)«v  Ri^w.Md^  improTMMntaC A 


Part  I. 


88  779 
174 
54  607 

4M 

4U 

406 


406 

406 
418 
237 

140 
138 

406 

7 


188 
8 

136 
147 

418 
41S 
418 
416 
416 


418 

416 
178 


162 

123  056 

181 

163 

161 

152 

181 

240 

97  840 
313 
420 

50  591 

407 


56  612 
65  637 
48  584 

406 

408 


247 
244 
323 
285 
\3A  «T^ 


PartIL 


USl 


14A4 


1651 

1064 
1035 


1070 
1036 


1030 


1214 
1141 

1294 
1146 
1134 
1004 
1309 
1668 


1503 


1697 
1683 


Partm. 


P»rtl?. 


M 


m 

33K 

m 
aa 


80 


2209 


\ 


2331 


2331 

S037 


V  *:l^ 


is 


IHDEZ. 


23 


SmuBor. 


WiUamette  BlT«r,  Orefron: 

Bridge  At  Albanj,  oonstraotloii  of. 


Bridges  at  Poriiluid,  oonetmctioii  of,  by  city . . . 
BzAmiiifttloD  and  earrey  for  25-foot  channel  bo- 


low  Portland. 
Szamination  and  raryey  of,  at  Clackamas  Rap- 

ida,  Koaa  Island,  andCorraUis 

Harbor  lines  at  Poi-tland,  establishment  of 

Improrement  off  aboTe  Portland 

Improvement  of,  below  Portland 

Willapa  Kiver,  Wash.,  oonstmction  of  bridge  across 

sontnarmof 

Willets  Point,  N.Y.,  post  of. 

Wilmington,  Del.,  oonstmction   of  bridge  across 

Branoy  wine  Creek  at 

Wilmington,  Del.,  improTcment  of  harbor  at 

Wilmington  Harbor,  Cal.,  establishment  of  harbor 

lines  in 

Wilmington  Harbor,  Cal.,  improTement  of 

Wilmington,  N.  C,  improvement  of  Cape  Fear  Biver 


at. 


Wilfton  Harbor,  K.  Y.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  improvement  of. 

Winthrop  Harbor,  Mass.,  improvement  of 

Winyaw  Bay,  S.  C,  improvement  of 

Wisconsin  River,  Wis.,  reoonstmction  of  bridge 

across  Portage  Canal 

Wisconsin  River,  Wis.,  surveys  for  reswvoirs  at 

soarcesof 

Withlacooohee  River,  Fla.,  improvement  of 

Wolf  River  at  New  London,  wis.,  reconstruction  of 

bridge  across 

Woodbary,  J.  B.  (schooner),  removal  of  wreck  of 

Works,  pablic,  oocnpancy  or  ii^nry  of 

W  recks,  removal  of 

Browneys  Island,  Moosabeo  Reach,  Me 

Cobbs  Island,  Va.,  oir 

Cooper  River,  S.C 

Darien  Harbor,  Ga 

Delaware  River  at  Philadelphia,  Pa 

Graveitend  Bay,  New  York  Harbor 

Hog  Island,  Va.,  olf 

Mississippi  River,  off  Point  Celeste,  La 

Monomoy,  Mass.,  near 


Nantucket  Sonnd,  Mi 

Pamlico  River,  N.  C,  opposite  Swan  Point. 

Pollock  Rip,  Mass.,  on  and  near 


Port  Clinton  Harbor.  Ohio 

Rancocas  River,  N.J 

Raritan  Bay,  N.  J.,  near  South  Amboy. 

Rockland  Harbor,  Me 

St.  Chiir  River,  Mich 

Savannah  Harbor,  Ga 

Ship  laland  Harbor,  Miss 

Teche,  Bayou,  La 

Townaendlnlet^  N.J 
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Yadkin  River,  N.  C,  improvement  of 

Yamhill  River,  Oregon,  near  Lafayette,  reconstruc- 
tion of  bridge  aerosA 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at . . . 

Yazoo  River,  Miss.,  improvement  of 

Yaaoo  River,  Miss.,  survey  and  project  for  improve- 
ment of  mouth  of 

Yellow  Banka,  Wia.,  improvement  of. 

Yellowstone  National  ^ark,  construction  and  im- 
provement of  roads  and  bridges  in 

Yellowstono  River,  Mont,  and  N.  Dak.,  improvement 


of. 


York,  Andrew  J.  (schooner),  removal  of  wreck  of. . . 

York  Harbor,  Me.,  improvement  of 

York  River,  va.,  improvement  of 

Youebioglieny  River,  Pa.,  at  Boston,  construction 

of  bridge  acroaa 

Youngs  River,  Oregon,  improvement  of 
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